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ABSTRACT

Approximately 22,700 Canadian women were expected to be diagnosed with breast cancer in 2012. 

Despite improvements in screening and adjuvant treatment options, a substantial number of 

postmenopausal women with hormone receptor positive ( HR +) breast cancer will continue to 

develop metastatic disease during or after adjuvant endocrine therapy. Guidance on the selection of 

endocrine therapy for patients with HR + disease that is negative for the human epidermal growth 

factor receptor 2 ( HER 2–) and that has relapsed or progressed on earlier nonsteroidal aromatase 

inhibitor ( NSAI ) therapy is of increasing clinical importance. Exemestane, fulvestrant, and tamoxifen 

are approved therapeutic options in this context. Four phase III trials involving 2876 patients— 

EFECT , SoFEA , CONFIRM , and BOLERO -2—have assessed the efficacy of various treatment options in 

this clinical setting. Data from those trials suggest that standard-dose fulvestrant (250 mg monthly) 

and exemestane are of comparable efficacy, that doubling the dose of fulvestrant from 250 mg to 

500 mg monthly results in a 15% reduction in the risk of progression, and that adding everolimus to 

exemestane (compared with exemestane alone) results in a 57% reduction in the risk of progression, 

albeit with increased toxicity. Multiple treatment options are now available to women with HR + HER

2– advanced breast cancer recurring or progressing on earlier NSAI therapy, although current clinical 

trial data suggest more robust clinical efficacy with everolimus plus exemestane. Consideration 

should be given to the patient’s age, functional status, and comorbidities during selection of an 

endocrine therapy, and use of a proactive everolimus safety management strategy is encouraged.

KEYWORDS: Advanced breast cancer , endocrine therapy , m TOR -inhibitor, nonsteroidal aromatase 

inhibitor , everolimus , fulvestrant , exemestane , endocrine resistance 

1. INTRODUCTION 

Approximately 22,700 Canadian women were expected to be diagnosed with breast cancer in 2012, and 5100 

women were expected to die of their disease1. Between 70% and 75% of breast cancers are hormone receptor

–positive ( HR +)2–4. Despite significant improvements in outcomes since the early 1990s, a substantial number 

of women with HR + breast cancer continue to develop metastatic disease. In the advanced breast cancer ( ABC ) 

setting, sequential endocrine therapy ( ET ) is an optimal treatment strategy for women with reasonably limited 

and indolent disease; for rapidly progressive or symptomatic disease, chemotherapy is commonly considered 

optimal5,6. Aromatase inhibitors ( AI s) have improved ABC outcomes in postmenopausal women in the adjuvant 

and metastatic settings and have become important options in sequential ET 7–9.

Despite the efficacy of ET for HR + ABC , approximately 30% of women with metastatic disease will have primary 

resistance to ET , which is commonly defined as recurrence within the first 2 years on adjuvant ET or as 

progressive disease within 6 months of treatment initiation for advanced disease10,11. Furthermore, many 

patients with initial response to ET will acquire secondary resistance, commonly defined as disease progression 

more than 6 months after ET initiation11,12. While there appears to be clinical benefit in combining therapies 

targeted to the human epidermal growth factor receptor 2 ( HER 2) with ET in HER 2-positive ( HER 2+) ABC 13,14, 
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attempts at combining other receptor tyrosine kinase inhibitors with ET in the HER 2-negative ( HER 2–) setting 

have met with limited success14–16, highlighting an unmet clinical need in this population.

Sequential ET with selective estrogen receptor modulators, steroidal AI s, and estrogen receptor downregulators 

remains the current standard of care for postmenopausal women with HR + HER 2– ABC . Considering the 

increased use of nonsteroidal AI ( NSAI ) therapy in both the adjuvant and the first-line metastatic setting, the 

question of which ET to use upon recurrence or progression during prior NSAI therapy is of increasing clinical 

interest. Historically, high-dose estrogen and megestrol acetate—and the more established selective estrogen 

receptor modulator tamoxifen—have demonstrated clinical benefit while being reasonably well-tolerated among 

patients with HR + ABC 17–24. However, megestrol acetate and tamoxifen have not been investigated in large 

phase III trials for HR + ABC disease progressing or recurring on NSAI therapy and are therefore not considered in 

this consensus statement. Exemestane ( EXE ), a steroidal AI , acts by binding irreversibly to the substrate binding 

site of aromatase, a mechanism that contrasts with the reversible binding of NSAI s25. Exemestane has 

demonstrated activity comparable to that of tamoxifen as initial therapy for HR + metastatic disease in 

postmenopausal women9, is not fully cross-resistant with NSAI s26, and is commonly recommended as the next 

line of therapy after disease progression on a NSAI . Unlike tamoxifen, the estrogen receptor downregulator 

fulvestrant is devoid of any agonist activity27. On binding to the estrogen receptor, fulvestrant induces rapid 

degradation of the estrogen and progesterone receptors28,29. Fulvestrant has demonstrated activity similar to 

that of tamoxifen when used as initial therapy for metastatic HR + ABC progressing on prior ET 17,30–33.

Researchers studying resistance to ET in HR + ABC have sought to identify new therapeutic strategies that 

enhance the efficacy of ET s34. A recently identified mechanism of endocrine resistance is aberrant signalling 

through the phosphatidylinositol 3 kinase–Akt–mammalian target of rapamycin (m TOR ) signalling pathway35

–37. Targeted inhibition of this pathway using m TOR inhibitors has therefore become a key clinical research 

strategy in the attempt to reverse resistance to ET . Three m TOR inhibitors— temsirolimus, sirolimus, and 

everolimus ( EVE )—have been tested in combination with ET in the treatment of HR + ABC 10,38–41. Temsirolimus 

was not found to improve outcomes when combined with letrozole as initial therapy for women with HR + ABC

38,40; however, sirolimus and EVE have both demonstrated activity when combined with ET in HR + HER 2– 

patients recurring or progressing on prior ET 10,39.

Postmenopausal women with HR + HER 2– ABC recurring or progressing on NSAI s have an unmet clinical need. The 

present consensus statement weighs available phase III evidence and clinical issues to formulate evidence-based 

recommendations for ET in this patient population.

2. FORMULATION OF PANEL DISCUSSIONS AND RECOMMENDATIONS 

The discussions and author recommendations that follow were developed in a two-step consensus development 

process. Authors first participated in a Web-based consensus panel discussion on September 10, 2012, to review 

and discuss available evidence and to formulate treatment recommendations. The second phase of the 

development process involved the refinement both of the consensus discussions and of the recommendations 

with the active involvement of all participants in the iterative manuscript development process. 

3. OVERVIEW OF KEY TRIALS OF ET FOR HR+ HER2– ABC PATIENTS 
RESISTANT TO NSAI THERAPY 

Results from four large phase III trials evaluating ET for postmenopausal patients with HR + ABC that relapsed or 

progressed on prior NSAI therapy have been reported to date (Figure 1)31–33,41.
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FIGURE 1  Trial design summary. HR + = hormone receptor–positive; ABC = advanced breast cancer; NSAI = nonsteroidal aromatase 

inhibitor; R = randomization; ER + = estrogen receptor–positive; ET = endocrine therapy; HER 2– = human epidermal growth factor 

receptor 2–negative. 

The EFECT trial evaluated the safety and efficacy of fulvestrant compared with EXE in patients with advanced 

disease31. This placebo-controlled trial enrolled 693 patients and compared fulvestrant delivered 

intramuscularly [beginning with a loading dose of 500 mg on day 1, followed by 250 mg on days 14 and 28, and 

monthly thereafter (F250)] with once-daily oral EXE at 25 mg (Figure 1). The primary endpoint was time to 

progression ( TTP ), and baseline patient and disease characteristics were balanced between the treatment arms. 

The two regimens demonstrated comparable objective response rates ( ORR : 7.4% and 6.7%; p = 0.74) and TTP

(3.7 months in both arms, p = 0.653, Table I). Survival data have yet to be reported31.

TABLE I Efficacy outcomes: phase III clinical trials of endocrine therapy for advanced breast cancer failing prior 

nonsteroidal aromatase inhibitors
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The SoFEA trial compared both fulvestrant alone and fulvestrant plus anastrozole with EXE . This threearm trial 

accrued 750 HR + patients and compared an intramuscular injection of fulvestrant [beginning with a loading dose 

of 500 mg, followed by 250 mg on day 15, and monthly thereafter (F250)] plus an oral daily dose of anastrozole 1 

mg with F250 plus placebo and with an oral daily dose of EXE 25 mg (Figure 1)32. Baseline patient and disease 

characteristics were balanced between the treatment arms, and the primary endpoint was progression-free 

survival ( PFS ). Compared with EXE , neither F250 alone nor F250 combined with anastrozole resulted in a 

significantly improved ORR (6.9% vs. 7.4% vs. 3.6%), PFS (4.8 months vs. 4.4 months vs. 3.4 months), or overall 

survival ( OS : 19.4 months vs. 20.2 months vs. 21.6 months; Table I).

In both the foregoing trials, F250 and EXE were well tolerated, with low rates of treatment discontinuation 

because of toxicity and low rates of serious adverse events. The most common adverse events of any grade for 

the SoFEA trial were nausea (43.5% F250 vs. 37.2% EXE ), arthralgia (42.6% vs. 46.6%), and lethargy (62.6% vs. 

54.3%, Table II).
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TABLE II Summary of adverse events of any grade reported at 40% or more frequentlya in phase III endocrine 

therapy trials

The phase III double-blind placebo-controlled CONFIRM trial evaluated the safety and efficacy of doubling the 

dose of fulvestrant for patients with prior exposure to ET 33. A total of 736 patients with recurrent or progressive 

disease on either prior AI therapy (42.5%) or prior anti-estrogen therapy (57.5%) were enrolled in the trial. 

Patients were randomized to receive an intramuscular dose of fulvestrant either 500 mg or 250 mg monthly 

(F500 vs. F250, Figure 1). The primary endpoint was PFS . Baseline patient and disease characteristics were 

balanced between the treatment arms. Doubling the dose of fulvestrant did not improve the ORR (9.1% F500 vs. 

10.2% F250, p = 0.795) or OS (25.1 months vs. 22.8 months, p = 0.91, Table I). Patients receiving the higher dose of 

fulvestrant experienced a statistically significant improvement in median PFS [6.5 months vs. 5.5 months; hazard 

ratio ( HR ): 0.80; 95% confidence interval ( CI ): 0.68 to 0.94; p = 0.006], which trended toward significance in 

patients recurring or progressing on prior AI s (estimated HR : 0.85; 95% CI : 0.67 to 1.08). No substantial 

differences in the incidence or severity of adverse events were observed in the two arms. With F500, no adverse 

events with an overall incidence of 40% or greater were observed (Table II). Although F500 is clearly superior to 

F250, the optimal dose and schedule of fulvestrant remains unclear43,44.

The placebo-controlled phase III BOLERO -2 trial evaluated the safety and efficacy of adding EVE to EXE in this 

patient population41. A total of 724 patients were randomized 2:1 to either a daily oral dose of EVE 10 mg and EXE

25 mg or to placebo and EXE (Figure 1). The primary endpoint was investigator-assessed PFS . Baseline patient and 

disease characteristics were balanced between the treatment arms. Results of the primary analysis 

demonstrated statistically significant improvements in ORR and in both the investigator-assessed and the 

centrally-reviewed PFS favouring the experimental arm (Table I). Updated outcomes reported at a median follow-

up of 18 months confirmed significant improvements in ORR (12.6% vs. 1.7%, p < 0.0001) and investigator-

assessed median PFS (7.8 months vs. 3.2 months; HR : 0.45; 95% CI : 0.38 to 0.54; p < 0.0001) favouring the 

addition of EVE to EXE 45. Fewer deaths were reported in the EVE plus EXE arm ( OS events: 25.4% vs. 32.2%)45, 

although OS results remain immature at the time of writing. Adverse events observed in the EVE plus EXE arm 

were consistent with those reported in other studies, with increased toxicity observed for the addition of EVE to 

EXE 41. Stomatitis and infection were the most common adverse events associated with EVE plus EXE (grade 3 or 

4: 8% EVE + EXE vs. 1% placebo+ EXE , and 6% vs. 2%; any grade: 56% vs. 11%, and 50% vs. 25%; Table II).

4. PANEL DISCUSSION AND RECOMMENDATIONS 

4.1  MANAGEMENT OF POSTMENOPAUSAL PATIENTS WITH HR+ 
HER2– ABC RECURRING OR PROGRESSING ON PRIOR NSAI 
THERAPY 

4.1.1  Discussion 

In first- and second-line treatment of ABC , PFS and OS are both important measures of clinical benefit. However, 

clinical trials are often underpowered to effectively evaluate OS as a primary endpoint in the endocrine-sensitive 

ABC patient population because of sequential treatment options and the protracted post-progression survival 

interval, which often confound detection of ET -related OS benefits46. Determining whether, in this clinical 

setting, nonsignificant OS differences are a result of limitations in trial design or a true measure of lack of OS

benefit is therefore difficult. As a result, PFS as a primary endpoint is gaining importance in first- and second-line 

settings. However, PFS is often considered a less reliable measure, being more complex and possibly more 

susceptible to bias and error. Results from trials that control for investigator bias through the use of a double-

blind trial design and independent review assessment are therefore considered more reliable46.

Four clinical trials have assessed the benefit of ET therapy in postmenopausal women with HR + disease recurring 

or progressing on prior NSAI therapy. In all four trials, investigator-assessed PFS was the primary endpoint, and 
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