
Current Advances in Endocrine Therapy Options for 
Premenopausal Women with Hormone Receptor Positive Breast 
Cancer

Mary L. Gemignania and David J. Hetzelb

aBreast Service, Department of Surgery, Memorial Sloan Kettering Cancer Center, 300 East 66th 
Street, New York, NY, 10065 USA.

bDepartment of Obstetrics and Gynecology, University of North Carolina-Chapel Hill, Chapel Hill, 
NC, 27514 USA; HOPE Women’s Cancer Centers, Asheville, NC, 28804 USA.

Introduction

The American Cancer Society estimates 252,710 women will be diagnosed with breast 

cancer in the United States in 2017 [1]. Breast cancer accounts for 30% of all new cancers in 

women. The median age of diagnosis is 61 years. Although breast cancer mostly occurs 

among older women, in rare cases it can occur in women younger than 45 years of age. 

About 11% of all new breast cancers in the United States are diagnosed in women younger 

than 45 years of age who are still premenopausal [2].

About 70% of invasive breast cancers are hormone receptor (HR) positive. The mainstay of 

treatment for all women with HR positive breast cancer is endocrine therapy either after 

chemotherapy or as endocrine therapy alone. The decision to recommend chemotherapy in 

HR positive breast cancer is multifactorial. Factors such as presence of HER2/neu 

overexpression, lymph node involvement, and genomic tests such as Oncotype DX 

(Genomic Health, Redwood City, CA) play a role in decisions to recommend chemotherapy 

in HR positive breast cancer. Whether or not chemotherapy is recommended, all patients 

with HR positive breast cancer are recommended to have adjuvant endocrine therapy.

Different options for endocrine therapy have recently been reported for premenopausal 

women with HR positive breast cancer and include ovarian function suppression (OFS).

In this review, we focus on the different strategies related to adjuvant endocrine therapy, 

including length of time of treatment, type of endocrine treatment, use of ovarian 

suppression, and adverse effects of different types of endocrine therapy.
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Adjuvant Endocrine Therapy

Adjuvant endocrine therapy is recommended for all patients with HR positive breast cancer 

(including estrogen receptor [ER] positive, and/or progesterone receptor [PR] positive).

Recent studies have extended the recommendation of length of time for endocrine therapy to 

10 years. Additionally, the International Breast Cancer Study Group (IBCSG) randomized 

phase 3 trials, the Suppression of Ovarian Function Trial (SOFT), and the Tamoxifen and 

Exemestane Trial (TEXT) have reported on the impact of OFS in premenopausal women 

with HR positive breast cancer who are recommended to receive endocrine therapy [3, 4].

Current options for endocrine therapy now include tamoxifen alone, and ovarian suppression 

with tamoxifen or an aromatase inhibitor (AI). The decision to proceed with one particular 

therapy should not only factor into the risk of relapse and effectiveness of therapy, but also 

include presence of co-morbidities, side effects, and patient preference. Issues specific for 

younger patients, such as desire for future pregnancy, side effects, and quality of life, should 

also factor into treatment decisions regarding adjuvant endocrine therapy.

Duration of Use of Endocrine Therapy

Tamoxifen use is the standard of care for premenopausal women with HR positive breast 

cancer, as 5 years of therapy has been demonstrated to reduce the annual breast cancer death 

rate by 31% [5]. The Early Breast Cancer Trialists’ Collaborative Group (EBCTCG) 2011 

meta-analysis demonstrated that 5 years of tamoxifen compared to none was associated with 

a 15-year risk reduction for breast cancer-specific recurrence and a mortality reduction of 

39% [6].

Additionally, data from the ATLAS (Adjuvant Tamoxifen: Longer Against Shorter) and 

aTTom (The United Kingdom adjuvant Tamoxifen—To offer more) studies demonstrate a 

reduction in recurrence and mortality after 10 years of tamoxifen therapy [7, 8].

The ATLAS randomized trial included 12,894 women with early breast cancer who had 

completed 5 years of treatment with tamoxifen. They were randomly allocated to continue 

tamoxifen to 10 years or stop at 5 years. The ATLAS trial’s analysis of 6846 women with 

ER positive disease demonstrated that allocation to continue tamoxifen reduced the risk of 

breast cancer recurrence (recurrence rate ratio [RR] 0.84, 95% confidence interval [CI] 

0.76‒0.94), reduced breast cancer mortality (p = 0.01), and reduced overall mortality (p = 

0.01).

With regards to toxicity, there was a noted increased risk of endometrial cancer (RR 1.74, 

95% CI 1.3‒2.34) and pulmonary embolus (RR 1.87, 95% CI 1.13‒3.07) after 10 years of 

use. It was noted that the cumulative risk of endometrial cancer during years 5–14 was 3.1% 

(mortality 0.4%) for women allocated to continue versus 1.6% (mortality 0.2%) for controls 

(absolute mortality increase 0.2%). The authors concluded that the small increase in 

endometrial cancer risk for women who were allocated to continue tamoxifen for 10 years 

was outweighed by the decrease in breast cancer mortality noted.
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A similar trial, the aTTom trial, randomized 6953 women, of whom 2755 were ER positive 

and 4198 were untested, to 5 years or tamoxifen or extended tamoxifen (10 years) at 176 

United Kingdom centers. Although 4198 tumors were untested for ER receptors, the 

investigators estimated that 80% of those untested would be ER positive if their statuses 

were known. This is consistent with the fact that the majority of breast cancers are HR 

positive, and, in many studies, testing for HR receptor status is not uniformly performed.

Similar to ATLAS trial, aTTom noted allocation to continue tamoxifen for 10 years 

significantly reduced breast cancer recurrence (580/3468 vs 672/3485, p = .003). This 

reduction was time dependent, with the extended longer treatment demonstrating a reduction 

in both breast cancer mortality (rate ratio [RR] 0.86, 95% CI 0.75‒0.97) and overall 

mortality. An increase in endometrial cancer was also noted (RR 2.20, 95% CI 1.31‒2.34, p 

< 0.0001). In analyzing the patient population, the ATLAS trial included premenopausal 

women, as 19% of patients were under 45 years of age (median age 45 years) in each of the 

study arms and 32% of the women were between 45–54 years of age (median age 49 years) 

in each study arm.

Thus, extended duration of therapy benefits seen in premenopausal women mirrors what is 

noted in postmenopausal women with 10 years of endocrine therapy. The National Cancer 

Institute of Canada Clinical Trials Group (NCIC CTG) MA-17 study randomized 

postmenopausal patients who had completed 5 years of tamoxifen to 5 years of letrozole or 

no further treatment. At a median follow-up of 30 months, letrozole significantly improved 

disease-free survival (DFS) (p < 0.001), the primary end point, compared with placebo 

(hazard ratio for recurrence or contralateral breast cancer 0.58; 95% CI 0.45‒0.76, p < 

0.001) [9]. Although it is likely that the extended therapy may have greatly contributed to 

the benefit, the addition of an AI to tamoxifen therapy may also have played a role.

In 2014 the American Society of Clinical Oncology (ASCO) updated its clinical guidelines 

to recommend women with stage I‒III HR positive breast cancer who are premenopausal/

perimenopausal after 5 years of tamoxifen therapy continue therapy for a total duration of 10 

years [10].

Aromatase Inhibitors (AIs)

The ATAC (Arimidex, Tamoxifen, Alone or in Combination) and BIG (Breast International 
Group) 1–98 trials found that adjuvant therapy with an AI is better than tamoxifen in HR 

positive postmenopausal breast cancer [11, 12]. Data from these large studies highlighting 

the superiority of AIs over tamoxifen contributed to the interest in adding OFS to 

premenopausal women with the goal of achieving a postmenopausal state that would allow 

use of an AI. Premenopausal women are not candidates for AIs without OFS because AIs 

alone can result in incomplete hormonal blockade of endogenous estrogens.

Ovarian Function Suppression Added to Endocrine Therapy

Ovarian ablation by surgical resection (oophorectomy) or radiation therapy as an adjuvant to 

breast cancer treatment was tested as early as the 1970s. Ovarian ablation was found to be an 
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effective adjuvant therapy in the absence of chemotherapy for patients with early breast 

cancer.

Initially, trials with ovarian ablation were small and ER tumor testing was not uniformly 

performed, as techniques for testing had not been well established. An early report from the 

EBCTCG demonstrated that ovarian ablation was associated with significant improvement 

in disease-free and overall survival, whether or not there was lymph node involvement [13].

A subsequent EBCTCG meta-analysis in 2005 of 8000 ER positive or ER unknown women 

< 50 years of age demonstrated improvement in DFS for those receiving ovarian ablation/

suppression in addition to other systemic cytotoxic breast therapies. Patients in these trials 

were grouped on whether their ovarian ablation was by surgery or irradiation (n = 4317), or 

by medical suppression by GnRH analog administration (n = 3408) [5].

OFS was not considered standard therapy based on limitations of these earlier studies that 

often included heterogeneous patient populations. Interest in OFS continued and focused on 

its use on young women with HR positive breast cancer with more high-risk factors, i.e., 

advanced disease (larger tumors, positive lymph nodes), who were recommended to receive 

chemotherapy. Concerns over the lack of endocrine effect on HR positive breast cancer by 

chemotherapy alone were fueled by studies that demonstrated an increased risk of relapse 

with failure to achieve chemotherapy-induced amenorrhea in premenopausal women. Trials 

such as the IBCSG 13–93 trial [14] and the NCIC CTG MA-5 trial [15] demonstrated that 

achievement of chemotherapy-induced amenorrhea correlated with improved DFS for ER 

positive breast cancer.

As a result of interest in and limited data on ovarian suppression in HR positive breast 

cancer, two large trials were initiated to address the question of ovarian suppression in 

addition to tamoxifen and exemestane.

The SOFT study randomly assigned 3066 premenopausal women, stratified according to 

prior receipt or non-receipt of chemotherapy, to receive 5 years of tamoxifen, tamoxifen plus 

OFS, or exemestane plus OFS. The investigators sought to determine whether OFS added to 

tamoxifen would improve DFS as compared with tamoxifen alone. The study also included a 

cohort of patients randomized to exemestane plus OFS.

Tamoxifen plus OFS was administered in 53.3% of patients who remained premenopausal 

after chemotherapy and in 46.7% who did not receive chemotherapy. With a median follow 

up of 67 months, the estimated DFS was 86.6% in the tamoxifen plus OFS group compared 

to 84.7% in the tamoxifen group (HR 0.83, 95% CI 0.66‒1.04, p = 0.10). Although there 

was no significant difference for the entire population, multivariable analysis identified a 

benefit of tamoxifen plus OFS for those women who received chemotherapy and remained 

premenopausal.

It was noted that most recurrences in the study population occurred in the women who had 

received prior chemotherapy (the patients with higher-risk disease, i.e., more advanced 

stage, or clinical pathologic factors, such as higher grade, large tumor size and/or positive 

lymph nodes). For the subset of women who received chemotherapy, DFS was 82.5% in the 
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tamoxifen plus OFS group compared to 78.0% in the tamoxifen-alone group (HR 0.78; 95% 

CI 0.60‒1.02). Additionally, the 5-year DFS was 85.7% in the exemestane plus OFS group 

compared to 78.0% in the tamoxifen-alone group (HR 0.65, 95% CI 0.49‒0.87), 

demonstrating additional improvement with use of this combination therapy [3].

A comparison of the women who received or did not receive chemotherapy revealed 

significant differences. The 949 premenopausal women who did not receive chemotherapy, 

were predominantly older (> 40 years of age), with small, node-negative tumors of low to 

intermediate grade. They had few recurrences with greater than 95% DFS at 5 years. The 

1084 women who remained premenopausal after chemotherapy were more likely to be 

younger (< 40 years of age) and had more adverse tumor features that warranted the use of 

chemotherapy. It was noted that in this chemotherapy group, 57.3% of women had positive 

lymph nodes and 47.3% had tumors > 2 cm in size. The authors concluded that adding OFS 

to tamoxifen is of benefit for a cohort of women who had a sufficient risk of recurrence to 

warrant adjuvant chemotherapy. OFS combined with an AI further reduced the risk of 

recurrence in this higher-risk premenopausal cohort. Because of the low number of events 

noted in the entire cohort, longer follow-up is necessary to determine whether the benefits in 

DFS will ultimately translate to an improvement in overall survival.

A sister study to the SOFT study was the TEXT study, with the main study goal to 

randomize premenopausal women with HR positive breast cancer to an AI and OFS or 

tamoxifen plus OFS. It was noted that the patients enrolled had lower-risk characteristics 

than had been anticipated, so the study investigators performed a combined analysis of data 

from TEXT and SOFT to be able to compare women who received exemestane plus OFS 

and tamoxifen plus OFS. Similar to the SOFT study, the women in TEXT who received 

chemotherapy were also more likely to have higher-risk characteristics, as did those in SOFT 

study compared to the women who did not receive chemotherapy.

The 5-year DFS was 91.1% (95% CI 89.7%‒92.3%) for patients who received exemestane 

plus OFS compared to 87.3% (95% CI 85.7%‒88.7%) for those receiving tamoxifen plus 

OFS. Among patients who received chemotherapy, the 5-year distant DFS was 2.6 percent 

higher for those women who received exemestane plus OFS compared to tamoxifen plus 

OFS in TEXT, and 3.4 percent higher than in the SOFT study. Differences between timing 

of therapy existed between the two trials, as women in TEXT began OFS during 

chemotherapy, at an average time of 1.2 months after surgery. Whether this early 

suppression played a significant role in outcomes probably warrants further investigation.

The combined analysis of data from TEXT and SOFT demonstrated that among 

premenopausal women with HR positive breast cancer, adjuvant therapy with exemestane 

plus OFS compared with tamoxifen plus OFS significantly improved DFS. The authors 

reported a 28% reduction in risk of recurrence, second invasive cancer, or death as well as a 

34% reduction in the risk of breast cancer recurrence. However, no improvement in overall 

survival was noted [4].
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It is important to note that although the difference in DFS was significant, questions remain 

whether this difference in DFS will ultimately translate to improvement in overall survival 

with longer follow-up.

Adverse Effects from OFS and Endocrine Therapy

In SOFT, OFS was achieved in 80.7% of patients with the use of gonadotropin-releasing 

hormone (GnRH) agonist triptorelin. Adverse grade 3 events were noted in 31.3% of the 

patients receiving OFS compared to 23.7% in the tamoxifen-alone group. Additionally, 

women who had OFS reported more vasomotor symptoms. Hypertension, diabetes, and 

osteoporosis were also more common.

When OFS is combined with exemestane, the effects, including the bone density adverse 

effects, are more frequent than with tamoxifen plus OFS. In the combined analysis of SOFT 

and TEXT, gynecologic cancer occurred in 7 patients assigned to exemestane plus OFS and 

in 9 assigned to tamoxifen plus OFS, including endometrial cancers in 2 and 5 patients, 

respectively.

A study on patient-reported outcomes with completed quality-of-life surveys comprising 

several global and symptom indicators at baseline, every 6 months for 24 months, and every 

year during years 3 to 6, from women enrolled in both trials receiving OFS with exemestane 

or tamoxifen, has recently been published. The median follow up was 5.7 years.

The investigators reported that women on tamoxifen plus OFS were more affected by hot 

flushes and sweats over the 5-year study period compared with women on exemestane plus 

OFS, although these symptoms improved. The patients on exemestane plus OFS were also 

more likely to report more vaginal dryness and greater loss of libido, and these symptoms 

persisted for the entire study period. Changes in global quality-of-life indicators from 

baseline were small and similar between treatments over 5 years. The authors concluded 

from a quality-of-life perspective that there was no strong indicator to favor tamoxifen with 

OFS vs AI with OFS [16].

The SOFT and TEXT studies support the use of OFS in premenopausal women with higher-

risk HR positive disease. The use of exemestane plus OFS adds additional benefits over the 

use of tamoxifen plus OFS, but does have more overall adverse effects, including, but not 

limited to, vasomotor symptoms and bone density effect.

Choices for Ovarian Ablation; Is BSO an Alternative?

Many studies support BSO to reduce the risk of breast cancer among high-risk 

premenopausal women who have tested positive for mutations in BRCA1 or BRCA2 genes, 

and it is commonly recommended because of its additional benefit of risk reduction for 

ovarian cancer. A recent study by Metcalfe et al [17] reported a breast cancer mortality risk 

reduction of 0.38 (95% CI 0.19–0.77) in women with BRCA1 who had an oophorectomy 

after diagnosis of breast cancer. This was retrospective study, where BSO was performed at a 

median of 6 years after diagnosis. Women with BRCA1 mutations have higher proportion of 

ER negative breast cancers where hormonal manipulation and endocrine therapies are less 
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likely to be effective, and thus what the true effect of ovarian suppression is in this group 

does require further investigation. The benefits for ovarian cancer risk reduction are well 

established in BRCA carriers, and its role as OFS for HR positive breast cancer in 

premenopausal women is a viable option for some women who are recommended OFS.

For some premenopausal women, particularly those who have completed childbearing and 

who are older, the option of BSO is a good alternative to medical ovarian suppression 

therapy. These women can avoid monthly, costly injections as well as medical visits. The 

women who choose this option are usually > 40 years of age.

The risk of surgical complications from laparoscopic BSO is low, with many reports stating 

that it is < 2%. It is important to counsel these women of the potential complications from 

surgery, including the risk of conversion to laparotomy, and the risk of vascular, 

gastrointestinal, and urogenital tract injury. Adjuvant hysterectomy at time of BSO is not 

currently advocated, as it does significantly increase the risk of surgical complications. 

Although, the ATAC trial reported an increased risk of endometrial cancer for women on 10 

years of tamoxifen therapy, many patients who start on tamoxifen will eventually change 

over to AIs during the duration of their therapy. For premenopausal patients, tamoxifen 

alone does not substantially increase the risk of endometrial cancer. In SOFT and TEXT, the 

incidence of endometrial cancers was small; however, questions remain regarding the 

endometrial effects of tamoxifen plus OFS in premenopausal women as extended therapy.

Limited data are available on comparison of BSO versus medical OFS. A study of 136 

premenopausal women with metastatic breast cancer randomly assigned to GnRH agonist 

versus BSO did not demonstrate a difference in overall survival. The study was 

underpowered and closed early due to poor accrual [18].

Additionally, there is concern that medical OFS with GnRH agonists may not be complete in 

some premenopausal patients and may result increase in FSH and estradiol. It is not clear 

whether these effects are persistent in some or all patients on AIs plus OFS using GnRH 

agonists. Further study is necessary, as the efficacy of AIs in patients without ovarian 

suppression is suboptimal. In certain circumstances, oophorectomy may be considered, 

particularly if there is concern of incomplete medical ovarian suppression [19].

Further research on patient choice for type of ovarian ablation, as well as quality-of-life 

factors, and a comparison of efficacy and side effects of surgical ovarian ablation compared 

to medical OFS, is necessary.

Conclusions

Data are now available to help guide decisions regarding optimal endocrine therapy. Data 

also support the use of tamoxifen alone in premenopausal women with low-risk disease. 

OFS should be considered for the patient who has high-risk disease factors that would 

warrant recommendations for systemic chemotherapy. In addition, the St. Gallen and recent 

ASCO clinical guidelines advocate that in cases where OFS is considered, exemestane is a 

better treatment choice.
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In conclusion, tailoring the choices for endocrine therapy includes selection of OFS for 

some premenopausal women with HR positive breast cancer with higher-risk disease. The 

alternative of tamoxifen therapy alone is still available for the majority of women. Further 

research is necessary on patient decision making regarding ovarian ablation, and on the 

associated medical, surgical, and quality-of-life factors.
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