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the proportion of HR+ BC is known to be correlated with age. A 
large Danish study (26,944 patients) [2] reported a direct associa-
tion between HR+ BC and age (from 51.4% in patients < 35 years 
to 67.6% in women 40–44 years), and other studies show similar 
figures [3, 4]. In developed countries, the majority of young women 
(i.e. < 40 years) with HR+ BC have early disease at diagnosis: In the 
last decades, long-term survival with modern therapies has dra-
matically improved, also for patients with advanced disease [5, 6].

Is There a Standard Adjuvant Endocrine Treatment?

Several therapeutic options are currently available and the indi-
vidual choice should consider the risk of recurrence, the latest sci-
entific evidence as well as the toxicity profile, the patient’s comor-
bidities, and her personal preference.

The first-ever endocrine therapy (ET) in premenopausal pa-
tients was ovarian suppression (OFS) by surgical castration or 
ovarian irradiation [7]. In developed countries, this approach has 
been progressively replaced by gonadotropin-releasing hormone 
analogues (GnRHas), with comparable results [8]. Surgical castra-
tion remains a low-cost choice in developing countries. Bilateral 
salpingo-oophorectomy is also a valid alternative in BRCA1/2 mu-
tation carriers with completed family planning.

For over 30 years, tamoxifen for 5 years has been the gold stand-
ard [9–11]. The benefit of adjuvant tamoxifen is independent of 
age [12], with a 30% BC mortality reduction at 15 years. In women 
< 50 years, the greatest benefit is achieved in patients with axillary 
involvement [13].

Aromatase inhibitors (AIs) block the conversion of androgens 
to estrogens, thereby reducing tissue and plasmatic estrogen levels 
[14]. Third-generation AIs such as letrozole and anastrozole (non-
steroidal) and exemestane (steroidal) are associated with a modest 
but significant improvement in disease outcomes over tamoxifen 
in menopausal women [15]. AIs cannot be used alone in premeno-
pausal patients due to the risk of ovarian stimulation resulting in a 
paradoxical increase in circulating estrogens.
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Summary
The optimal endocrine therapy for premenopausal 
women with early and advanced breast cancer still re-
mains an important and controversial issue. For over 30 
years, tamoxifen has been the gold standard in the adju-
vant setting. New therapeutic options, such as the addi-
tion of ovarian function suppression to oral endocrine 
therapy (either tamoxifen or aromatase inhibitors), can 
improve outcomes over tamoxifen alone in well-selected 
patients. Treatment duration has also been revisited, and 
extended therapy is becoming a new standard of care, 
especially in high-risk patients. Endocrine therapy for ad-
vanced disease still represents a challenge and a re-
search priority. New drugs and combinations able to 
overcome endocrine resistance are at the horizon, and 
their role in premenopausal women should be better 
elucidated. Side effects and quality of life (including fam-
ily planning considerations) play an important role in 
treatment selection and in the patients’ treatment adher-
ence and should always be discussed before start of 
treatment. The paper will specifically focus on how to in-
tegrate all new treatment options in the current arma-
mentarium of endocrine therapy of premenopausal 
women, with the aim of best fine-tuning treatment selec-
tions according to the individual risk/benefit evaluation.

© 2015 S. Karger GmbH, Freiburg

Setting the Scene

Hormone receptor-positive (HR+) breast cancer (BC) is the 
most common histological subtype across all age groups [1], even if 
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In the International Breast Cancer Study Group (IBCSG)-led 
Suppression of Ovarian Function Trial (SOFT), 3,066 premeno-
pausal women, stratified according to prior chemotherapy, were 
randomized to 5 years of tamoxifen, tamoxifen plus OFS, or 
exemestane plus OFS. Overall, after a median follow-up of 5.6 
years, adding OFS to tamoxifen did not provide a significant bene-
fit in terms of disease-free survival (DFS) (84.7% in the tamoxifen 
group, 86.6% in the tamoxifen/OFS group; hazard ratio (HR) 0.83, 
95% confidence interval (CI) 0.66–1.04; P = 0.10) [16]. However, 
after in-depth data analysis, different scenarios emerge according 
to the administration of chemotherapy. Among low-risk patients 
who did not receive chemotherapy (mostly > 40 years, with small, 
node-negative tumors of low-intermediate grade), > 95% remained 
free from BC at 5 years irrespective of treatment assignation. In 
contrast, in the cohort of patients at higher risk of relapse who 
needed chemotherapy according to the treating physician and re-
mained premenopausal afterwards, the rate of freedom from BC at 
5 years was significantly higher among patients receiving tamox-
ifen plus OFS than in those receiving tamoxifen alone (82.5% and 
78.0%, respectively; HR 0.78, 95% CI 0.60–1.02). Of note, in the 
subset of very young patients (< 35 years), BC recurred in approxi-
mately one-third of the patients receiving tamoxifen alone and in 
one-sixth of those treated with exemestane plus OFS (67.7% and 
83.4%, respectively), suggesting that OFS plays a major role in 
younger premenopausal patients.

The recent combined analysis of the TEXT and SOFT trials also 
showed that adjuvant exemestane plus OFS, compared to tamox-
ifen plus OFS, significantly reduced the relative risk of invasive BC 
recurrence by 34% [17]. The absolute 3.8% DFS benefit is compa-
rable with the results from randomized trials of adjuvant AIs ver-
sus tamoxifen in postmenopausal women. Of note, chemotherapy 
was not administered to 1,996 women (43%), and 21% of the TEXT 
patients who did not receive chemotherapy had node-positive dis-
ease. In this subgroup, the rate of freedom from BC at 5 years was > 
97% among those women who received combined exemestane plus 
OFS, suggesting an excellent prognosis with highly effective adju-
vant ET alone.

Both trials, SOFT and TEXT, showed no significant differences 
in overall survival (OS): Conclusions are premature at this time 
point in this patient population, after 4.1% of the patients have 
died.

Overall, the results of the SOFT and TEXT trials indicate that 
the outcome of premenopausal women with HR+ early BC receiv-
ing modern adjuvant therapy is very good and provide a practice-
changing, better tailored treatment algorithm (fig. 1).

The Austrian Breast and Colorectal Cancer Study Group-12 
(ABCSG-12) trial also investigated OFS plus either tamoxifen or 
the AI anastrozole. After a median follow-up of 94.4 months there 
is no DFS benefit and a non-significantly higher risk of death (HR 
= 1.63, 95%CI 1.05–1.45; P = 0.030) in the anastrozole-treated 
group [18]. These apparently divergent results can be explained by 
several differences in the ABCSG-12 trial as compared to SOFT 
and TEXT: Only 5% of the patients received chemotherapy; the 
trial had a smaller statistical power (three times lower number of 

events); the treatment duration was only 3 years; the use of zole-
dronic acid and the influence of overweight might have abrogated 
the effect of the AI.

The last St Gallen consensus also tried to best fine-tune ET in 
different clinical scenarios [19]. The panel considered several fac-
tors in favor of adding OFS to oral ET: age  35 years, premeno-
pausal estrogen levels after adjuvant chemotherapy, and  4 posi-
tive axillary nodes. The use of an AI, rather than tamoxifen, plus 
OFS was greatly preferred in case of  4 positive nodes, with fewer 
panelists valuing age  35 years, grade 3, and premenopausal estro-
gen levels after adjuvant chemotherapy.

Which Is the Optimal Duration of Adjuvant ET?

The standard duration of tamoxifen is at least 5 years [9]. Despite 
small old trials [20, 21] concluded, there is no added benefit to pro-
long ET beyond 5 years; the most recent and sound data from the 
ATLAS (Adjuvant Tamoxifen: Longer Against Shorter) and aTTom 
(adjuvant Tamoxifen – To offer more?) trials in almost 20,000 
women showed that continuing tamoxifen to 10 years provides a 
further reduction in both disease recurrence and mortality [22, 23].

The ATLAS trial randomized 15,244 pre- and postmenopausal 
women to 10 versus 5 years of adjuvant tamoxifen. After a median 
follow-up of 7.6 years, 10 years of tamoxifen reduced the BC recur-
rence by 3% (18% vs. 21%; relative risk (RR) 0.84, CI 95% 0.76–
0.94). The protective effect extends well over the 10-year treatment 
period (RR 0.90, 95% CI 0.79–1.02 during years 5–9; RR 0.70, 95% 
CI 0.62–0.90 during subsequent years), regardless of age and nodal 
status. Overall, patients on extended therapy had an increased risk 
of endometrial cancer (RR 1.74, 95% CI 1.30–2.34; P = 0.0002) and 

Fig. 1. Suggested flow chart for ET of premenopausal patients with HR+ early 
BC. HR+ = Hormone-positive tumor, BC = breast cancer, TAM = tamoxifen, 
CT = chemotherapy, OFS = ovarian function suppression, EXE = exemestane. 
*Note: Some of these forms of treatment are suggestions and do not represent 
the standard of care.
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pulmonary embolism (RR 1.87, 95% CI 1.13–3.07; P = 0.01). In 
premenopausal women, the risk of tamoxifen-related uterine can-
cer or vascular side effects is very low and largely counterbalanced 
by the great absolute reduction in BC mortality. In the aTTom 
trial, 7,000 women were included and randomized to 10 versus 5 
years of adjuvant tamoxifen. Despite the fact that the HR status was 
not available in a consistent proportion of patients, the longer-
treatment group had fewer BC recurrences compared with the 
5-year treatment group (28% versus 32%; P = 0.003). Tamoxifen 
for 10 years also reduced the BC mortality compared with 5 years 
of treatment (392 versus 443 deaths; 21% vs. 24%; P = 0.06). Over-
all, these results can be considered as practice changing, especially 
for patients at high risk of recurrence.

In the TEXT and SOFT trials, the duration of both oral ET and 
OFS was 5 years. To date, there are no data on the extension of ad-
juvant oral ET (either AIs or tamoxifen) plus OFS beyond 5 years 
in premenopausal patients.

The National Cancer Institute of Canada Clinical Trials Group 
(NCIC-CTG) MA.17/Breast International Group (BIG) 1–97 trial 
reported the best DFS benefit of 5 years of letrozole after 5 years of 
tamoxifen (HR 0.25, 95% CI 0.12–0.51) in premenopausal women 
at diagnosis who became definitively postmenopausal at the time 
of randomization [24].

Metastatic Disease

In case of indolent HR+ metastatic disease, ET represents the 
upfront therapeutic option [25], with an expected disease response 
of 30–40% after 2–3 months of treatment and a median response 
duration of 12–18 months [26]. Acceptable first-line options in-
clude tamoxifen or AIs plus OFS [25]. In the PALOMA-3 trial [27], 
the combination of the cyclin-dependent kinase (CDK)4-CDK6 
inhibitor palbociclib plus fulvestrant, in patients relapsed or pro-
gressed during prior ET, resulted in longer progression-free sur-
vival (PFS) than fulvestrant alone, with a similar relative difference 
in pre- and/or perimenopausal and postmenopausal patients (HR 
for disease progression or death, 0.44 and 0.41, respectively). Pre-
menopausal or perimenopausal women also received goserelin. 
Exemestane plus everolimus has not yet been studied in young 
women.

Side Effects and Survivorship Issues

ET in premenopausal patients is generally associated with men-
opausal side effects, e.g. hot flushes, vaginal dryness, and mood 
swings. Iatrogenic menopausal symptoms are generally stronger 
and faster than symptoms after natural menopause, but treatment 
tolerance is very subjective. Side effects are also greatly dependent 
on the class of drugs administered. GnRHas can cause more severe 
bone loss, hot flushes, dyslipidemia, and sexual dysfunction than 
tamoxifen [28]. On the other hand, tamoxifen is characterized by 
vaginal discharge, thromboembolic events, phlebitis, irregular 

menses, vaginal bleeding, endometrial polyps, and ovarian cysts 
[29, 30]. A meta-analysis of 23 trials (45,936 patients) showed that 
tamoxifen was associated with a statistically significant increase in 
endometrial cancer risk (RR 2.70, CI 95% 1.94–3.75) [31]. The risk 
is higher in postmenopausal patients. In menopausal women, ta-
moxifen is associated with a decrease of low-density lipoproteins 
and total cholesterol and an increase in bone mineral density. 
These effects are not evident in premenopausal patients [32–34]: 
As a consequence, bone health should be promoted and checked in 
young women taking the drug. Estrogen deprivation is also associ-
ated with cognitive impairment, in particular in verbal memory 
and executive functioning [35].

In addition, the increasing indication for extended adjuvant ET 
does not help the former patient to feel healthy and cured and can 
compromise family relationships and work commitments.

Pregnancy Desire

BC in young women often occurs before completion of any re-
productive plans; all the retrospective evidence suggests that preg-
nancy after BC is safe for the mother and the offspring [36, 37]. In 
a multicenter retrospective cohort study, patients who became 
pregnant any time after BC were matched to non-pregnant BC pa-
tients with similar HR and nodal status, adjuvant therapy, and age 
at diagnosis. The study showed no difference in DFS between preg-
nant and non-pregnant patients in the HR+ population [38]. In the 
same analysis, also no difference in DFS was observed between pa-
tients who became pregnant < 2 years following BC diagnosis and 
those who became pregnant afterwards. On the other hand, ET 
postpones family planning and can therefore compromise the 
chance to conceive. A prospective observational study of women 
with BC diagnosed < 40 years (HOHO study, ‘Helping Ourselves 
Helping Others’) showed that 20% of patients desire children after 
BC and are willing to take < 5 years of tamoxifen [39]. An IBCSG-
coordinated prospective trial (POSITIVE for Pregnancy Outcome 
and Safety of Interrupting Therapy for women with endocrine re-
sponsIVE breast cancer) is evaluating the risk of BC relapse associ-
ated with an interruption of ET to allow pregnancy and the factors 
associated with pregnancy success.

Patients should be sensitized to use non-hormonal contracep-
tion during ET: Tamoxifen, despite amenorrhea, is associated with 
a high frequency of severe congenital abnormalities in the offspring 
[40], and sustained ovarian suppression is not achieved in up to 
20% of patients under GnRHas [41].

Future Perspectives and Challenges

Despite significant recent improvements, both healthcare pro-
fessionals and patients still face several challenges in the future. 
One of the most striking and urgent needs is to learn how to incor-
porate the information achieved during modern randomized clini-
cal trials (in early and advanced disease settings) into the individ-
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ual routine patient care. Improving quality of life and reducing side 
effects is also pivotal in order to best exploit, e.g., the use of AIs and 
extended therapy in patients with early disease. Furthermore, con-
sidering the high number of young women living with advanced 
BC worldwide, we must develop new strategies and drugs as first-
line treatment and to overcome resistance in pretreated patients.
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