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Introduction

Breast cancer is the most frequently occurring cancer among 
women worldwide, which can be divided into four intrinsic 
subtypes defined by gene expression profiling (1). In clinical 
practice, surrogate approaches have been developed using 
more widely available immunohistochemical (IHC) tests, 
among which Luminal type, known as hormone receptor 
(HR)-positive breast cancer, defined by estrogen receptor 
(ER) and/or progesterone receptor (PgR) expression by 
IHC, account for 75% of all breast cancer, summing up 
to 85% in women over 70 years old (2). The therapeutic 
manipulation of endogenous estrogen levels and the 
interaction of estrogen with its receptor is a cornerstone 

of adjuvant therapy in female patients with HR positive 
breast cancer. First of all, accurate assessment of HR status 
is critical for the use of adjuvant endocrine therapy in breast 
cancer, however, results have often been inaccurate and 
irreproducible. Thresholds for determining positivity also 
vary (for example, ≥1%, ≥10%, any). Most studies used 
an IHC cut-off value of 10% or greater. It is not known 
whether using a cut-off value of 1% (as recommended in 
current guidelines) to give the chance to receive adjuvant 
endocrine therapy is accurate enough, as a large single-
institution experience suggests that equivocal ER staining 
between 1% and 9% (more commonly seen among young 
patients, with higher grade or HER2-positive or PgR-

Review Article

Endocrine therapy as adjuvant or neoadjuvant therapy for breast 
cancer: selecting the best agents, the timing and duration of 
treatment

Jun-Jie Li, Zhi-Min Shao

Department of Breast Surgery, Fudan University Shanghai Cancer Center, and Department of Oncology, Shanghai Medical College, Fudan 

University, Shanghai 200032, China

Contributions: (I) Conception and design: ZM Shao; (II) Administrative support: All authors; (III) Provision of study materials or patients: JJ Li; (IV) 

Collection and assembly of data: All authors; (V) Data analysis and interpretation: All authors; (VI) Manuscript writing: All authors; (VII) Final 

approval of manuscript: All authors.

Correspondence to: Zhi-Min Shao, MD. Department of Breast Surgery, Fudan University Shanghai Cancer Center, 270 Dong’an Road, Shanghai 

200032, China. Email: zhimingshao@yahoo.com.

Abstract: Hormone receptor (HR) positive breast cancers represent the vast majority of breast cancers. 
Adjuvant and/or neoadjuvant endocrine therapy is highly effective and appropriate for nearly all women 
with HR positive tumors. Adjuvant tamoxifen (TAM) is a major endocrine treatment option, which has been 
found to be effective in both premenopausal and postmenopausal patients. Considerable evidence has been 
accrued of a benefit for ovarian ablation or suppression (OA/S) in premenopausal patients, for aromatase 
inhibitors (AIS) in postmenopausal patients, for the longer duration of adjuvant endocrine therapy and for 
the clinical utility of neoadjuvant endocrine therapy. Clinical practice guidelines should keep changing with 
developing evidence-based practice guidelines pertaining to breast cancer care. The present publication 
conducted a comprehensive systematic review of the literature addressing the use of endocrine therapy as 
adjuvant or neoadjuvant therapy for HR positive breast cancer, focusing on selecting the best agents for both 
premenopausal and postmenopausal patients, as well as the optimal duration of such treatment.

Keywords: Breast cancer; endocrine therapy; adjuvant; neoadjuvant

Submitted Mar 22, 2016. Accepted for publication Mar 28, 2016.

doi: 10.21037/cco.2016.03.24

View this article at: http://dx.doi.org/10.21037/cco.2016.03.24



Li and Shao. Endocrine therapy for early breast cancer

© Chinese Clinical Oncology. All rights reserved. Chin Clin Oncol 2016;5(3):40cco.amegroups.com

Page 2 of 12

negative tumors), tracks prognostically more closely with 
ER absent disease in terms of recurrence-free survival (3). 
Determination of menopausal status is another important 
factor in deciding on treatment, and an accurate assessment 
of the menopausal status of each individual patient is 
essential (4).

Adjuvant tamoxifen (TAM) is a major endocrine 
treatment option, which has been found to be effective 
in both pre- and postmenopausal patients. The outcomes 
of patients with early breast cancer have improved with 
the use of adjuvant systemic treatments, which include 
chemotherapy, endocrine therapy, and targeted agents for 
eligible subgroups of patients, along with new treatment 
strategy (5). While TAM has been the mainstay of 
endocrine therapy for breast cancer for over 30 years, 
we now have a range of therapeutic manipulations. In 
particular premenopausal patients, the ovaries are the main 
site of hormone production, and therefore the value of 
ovarian ablation (OA) by surgical removal and/or ovarian 
irradiation, or temporary ovarian suppression (OS) by 
administration of luteinizing hormone-releasing hormone 
(LHRH) agonists have been tested in adjuvant treatment. 
In postmenopausal women, aromatization of androgens, 
which are produced by the adrenal glands, serve as the main 
source of estrogen production after cessation of ovarian 
function, the value of aromatase inhibitors (AIs) prevent the 
action of aromatase in the synthesis of estrogen has been 
tested as well. Meanwhile, increasing evidence supports the 
use of extended endocrine therapy with either TAM or an 
AI after five years of initial adjuvant TAM to reduce breast 
cancer recurrence and mortality. Clinical practice guidelines 
should keep changing with developing evidence-based 
practice guidelines pertaining to breast cancer care. The 
present publication conducted a comprehensive systematic 
review of the literature addressing the use of adjuvant 
endocrine therapy for early breast cancer, which can be 
used as a standalone reference to the extensive data on this 
important area of breast cancer care.

Adjuvant endocrine therapy

Definition of menopause

According to NCCN (6), menopause is generally the 
permanent cessation of menses, and as the term is utilized 
in breast cancer management includes a profound and 
permanent decrease in ovarian estrogen synthesis. 
Reasonable criteria for determine menopause include any of 

the following:
(I)	 Prior bilateral oophorectomy;
(II)	 Age ≥60 y;
(III)	 Age <60 y and amenorrhea for 12 or more months 

in the absence of chemotherapy, TAM, toremifene, 
or OS and follicle-stimulation hormone (FSH) and 
estradiol in the postmenopausal range;

(IV)	 If taking TAM or toremifene, and age <60 y, then 
FSH and plasma estradiol level in postmenopausal 
ranges.

Of note, it is not possible to assign menopausal status to 
women who are receiving an LHRH agonist or antagonist. 
In women premenopausal at the beginning of adjuvant 
chemotherapy, amenorrhea is not a reliable indicator for 
menopausal status. For women with therapy-induced 
amenorrhea, serial measurements of FSH and/or estradiol 
are needed to ensure postmenopausal status.

Premenopausal at diagnosis

Choice of initial five years adjuvant endocrine therapy

(I)	 TAM (20 mg daily) for 5 years;
(II)	 OA/S + Exemestane* (25 mg daily) for 5 years;
(III)	 OA/S +TAM (20 mg daily) for 5 years.

*Other AIs, such as Anastrozole (1 mg daily) or Letrozole 
(2.5 mg daily) can also be used.

Tamoxifen

TAM is a selective estrogen receptor modulator that blocks 
the effect of estrogen, which has been used in adjuvant 
setting for HR positive patients for more than 30 years. The 
most robust evidence for the benefit of adjuvant endocrine 
therapy for both pre- and postmenopausal women comes 
from the extensive evaluation of TAM. The results of a 
Swedish trial, a phase III trial to compare two years with five 
years of adjuvant TAM in the treatment postmenopausal 
women younger than 75 years of age, showed five years 
TAM experienced statistically significant improvements in 
event-free survival [relative hazard =0.82; 95% confidence 
interval (CI), 0.71–0.96] and overall survival (relative hazard 
=0.82; 95% CI, 0.69–0.99) (7). Then five years of TAM 
became the backbone of adjuvant hormonal therapy based 
on a series of randomized trials. The most recent EBCTCG 
meta-analysis included all trials worldwide on early breast 
cancer (excluding ductal carcinoma in situ) that compared 
adjuvant five years of adjuvant TAM with no therapy with 
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over 15 years of follow-up (8). In patients with ER negative 
cancer, TAM did not improve the rate of recurrence 
or survival. Estrogen receptor positivity at the level of  
10 fmol/mg or more was enough to yield a positive TAM 
effect. In women with ER positive breast cancer, TAM 
substantially improved overall outcome in all subgroups 
of patients, the benefits were seen independent of age, 
chemotherapy use, menopausal status, and nodal status. 
Given a known ER status, PR status was not significantly 
predictive of response. A greater effect on 10-year breast 
cancer mortality rates was observed with five years than 
with one or two years of TAM. For patients with ER 
positive cancer who received five years of TAM, the 15-year  
recurrence rate was 33% (compared with 46.2% without), 
and the breast cancer mortality rate was 23.9% (compared 
with 33.1%), indicating the benefit of TAM was thus 
observed to persist after its use was discontinued. In fact, 
the Oxford overview showed the use of five years TAM 
reduced breast cancer mortality rate by about a third 
throughout the first 15 years [RR 0.71 (0.05) during years 
0–4, 0.66 (0.05) during years 5–9, and 0.68 (0.08) during 
years 10–14]. The risk of contralateral breast cancer was 
also lowered by 38% over all time periods, independent of 
age. These data support TAM to be the standard adjuvant 
treatment in premenopausal patients with ER+ disease.

Ovarian ablation or ovarian suppression (OA/OS)

In premenopausal patients, the ovaries are the main site 
of hormone production, therefore, treatment suppress the 
ovarian function may have a positive effect in adjuvant 
setting. In fact, OA is the oldest form of systemic therapy 
for breast cancer. The term is often used to refer to surgical 
oophorectomy or ovarian irradiation with permanent 
inactivation. Recently, temporary OS by administration 
of LHRH agonists have been used in treatment. The 
hormonal maneuver of OA/S benefits only female patients 
with HR positive breast cancer. In addition, OA/S has 
endocrine effects only in premenopausal patients and thus 
should be considered a therapeutic strategy only in that 
age group. Although, recent trials also evaluated OS as a 
method of preserving fertility during chemotherapy in HR 
negative patients; those studies are beyond the scope of the 
present review (9,10).

The efficacy of using OA/S in adjuvant stetting is difficult 
to evaluate. First, studies can use OA (by radiotherapy or 
surgery), OS, or both. Second, the comparisons can include 
no treatment with only OA/S, and in combination with 

every other systemic therapy (TAM, AIs, chemotherapy). 
Along with the large body of evidence about OA/S in early-
stage breast cancer, its current role as a treatment strategy 
becomes clear.

One EBCTCG meta-analysis completely compared 
of OA/S or not and of OA/S plus chemotherapy or 
chemotherapy alone. A total of 7,725 female breast cancer 
patients less than 50 years of age were included (11). OA/
S were associated with significantly decreased rates of 
recurrence (15-year recurrence rate was 47.3% for the 
OA/S group and 51.6% for the control group, P=0.00001) 
and survival (15-year breast cancer mortality rates were 
40.3% and 43.5% respectively, P=0.004). However, 
subgroup analyses found the effect appeared smaller in 
which chemotherapy was also administered, and the analysis 
included both ER positive and ER unknown cancers (<50% 
patients on OA/S were confirmed to be HR positive) and 
it does not answer key questions of whether OA/S is better 
than not when combine with endocrine therapy, which is 
the best combination, which subgroups of patients benefit 
most from OA/S? Afterwards, three large phase III trials 
tested the efficacy of OS in combination with either TAM 
or AIs in premenopausal women.

SOFT trial is the only trial was reported to address 
the question whether the combination is superior to a 
single agent TAM (12). A total of 3,066 premenopausal 
women were enrolled and randomized to receive single 
agent TAM, TAM plus OS, or Exemestane plus OS. The 
primary endpoint, DFS (disease free survival) between 
TAM along or TAM plus OS, did not provide a significant 
benefit over single agent (HR 0.83, P=0.10) after median 
5.6 years follow-up. No difference in BCFI (breast cancer 
free interval) or DRFI (distant recurrence free interval) 
was observed at five years in the subgroup of patients who 
had received no prior chemotherapy (low recurrence risk 
patient). However, the benefit of the combinations was 
more pronounced among patients with higher risks that 
warrant adjuvant chemotherapy. The rate of BCFI at five 
years was 78% with TAM alone, 82.5% with TAM + OS, 
and 85.7% with Exemestane + OS, and 5-year DRFI were 
83.6% with TAM, 84.8% with TAM + OS (HR: 0.87; 95% 
CI: 0.64 to 1.17), and 87.8% with Exemestane + OS (HR: 
0.72; 95% CI: 0.52 to 0.98). The benefit is much more 
pronounced in women younger than 35 years of age (totally 
350 patients, 94% received chemotherapy), the rate of 
BCFI at five years was 67.7% with TAM alone, 78.9% 
with TAM + OS, and 83.4% with Exemestane + OS. 
Compared with TAM alone, combine ovarian function 
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suppression was associated with more toxicity and adverse 
effects. 

Other two reports evaluated the better combination 
regimen with OS in this setting, TAM or Exemestane. 
The first trial was ABCSG12 trial (13), premenopausal 
patients with endocrine-responsive early breast cancer 
randomized to receive goserelin plus TAM or goserelin 
plus Anastrozole, and in a second randomization, patients 
either receive zoledronic acid or not. After a median 
follow-up of 47.8 months, DFS rates of 92.8% in TAM 
group, 92.0% in the Anastrozole group (HR 1.10, P=0.59). 
TAM experienced a significantly better OS rate, and 
Anastrozole experienced less serious adverse events. It 
was rather a small trial that enrolled 1,803 patients and 
the duration of adjuvant endocrine therapy was only three 
years.

The other report is the joint analysis of the two phase 
III trials, SOFT and TEXT trial, included a total of 
4,690 premenopausal patients with HR positive breast 
cancer who were randomized to receive either OS plus 
Exemestane or OS plus TAM for five years (12). With the 
median follow-up of 68 months, this combined analysis 
demonstrated a significant improvement in DFS in the 
Exemestane group (91.1% vs. 87.3%, HR 0.72, P<0.001), 
although the overall survival was similar in both groups 
(96%). Compared with ABCSG-12, the joint analysis has 
more patients and the duration of adjuvant endocrine 
therapy was five years. The profile of adverse effects was 
different for Exemestane plus OS (greater loss of sexual 
interest and arousal difficulties, vaginal dryness, bone 
pain) compared with TAM plus OS (more hot flushes and 
sweats) (14). With Exemestane plus OS, median reductions 
from baseline E2, E1, and E1S levels were significantly 
lower than with TAM plus OS at all time points, however, 
25%, 24%, and 17% patients on Exemestane had an E2 
level greater than 2.72 pg/mL (threshold) at 3, 6, and  
12 months, respectively (15).

Converse results existing among the above studies, we 
believe the choice of AI does not matter, but the duration 
of OS and the basic characteristic of patients matter. Taking 
these results together, AI in combination with OS may 
represent the new standard of care option for the adjuvant 
treatment in premenopausal women with HR positive breast 
cancer, particularly in patients with higher risk that warrant 
chemotherapy and younger patients less than 35 years  
of age (16). In the absence of chemotherapy, there is no 
evidence of overall benefit for OA/S plus endocrine, TAM 
is still the standard.

Postmenopause at diagnosis

Choice of initial five years adjuvant endocrine therapy

(I)	 TAM (20 mg daily) for five years;
(II)	 Anastrozole (1 mg daily) or letrozole (2.5 mg daily) or 

exemestane (25 mg daily) for five years;
(III)	 TAM (20 mg daily) for 2–3 years, then a switch to AIs 

for a total of five years of endocrine therapy;
(IV)	 AIs for 2–3 years, then a switch to TAM (20 mg daily) 

for a total of five years of endocrine therapy.

Aromatase inhibitors (AIs)

In postmenopausal women, aromatization of androgens, which 
are produced by the adrenal glands, serve as the main source 
of estrogen production after cessation of ovarian function. 
Aromatase enzyme is involved in the last step of estrogen 
biosynthesis that converts testosterones to estrogens via 
aromatization process. Since aromatase has high specificity and 
is only involved in the last step steroid biosynthesis, inhibition 
of this enzyme does not affect levels of other biologically 
critical steroids, and may have positive effect in clinical 
practice. In postmenopausal women, peripheral conversion of 
androgens to estrogens serves as the sole source of estrogen 
production after cessation of ovarian function, AIs focus on 
this pathway can decrease aromatization of androgens and 
deplete estrogens (17). Currently, there are three AIs in clinical 
use, classified in two distinct subclasses according to chemical 
structures, non-steroidal AIs as Anastrozole or Letrozole, and 
Steroidal AI as Exemestane. 

Clinical effective of AIs compared with TAM

The third-generation AIs are currently considered standard 
of care for adjuvant treatment of postmenopausal women 
with HR positive breast cancer, and several strategies has 
been investigated, including upfront AIs for five years, 
switch to TAM after 2–3 years up front AIs, or switch to AIs 
after 2–3 years of TAM (17).

For the upfront strategy, the ATAC trial enrolled HR 
positive patients randomized to Anastrozole (n=2,618) 
and TAM (n=2,598), the results were significantly in favor 
of Anastrozole for DFS (HR 0.86, 95% CI: 0.78–0.95; 
P=0.003), time to recurrence (0.79, 0.70–0.89; P=0.0002), 
and time to distant recurrence (0.85, 0.73–0.98; P=0.02) 
after a median of 120 months follow-up (18). Similar, in the 
BIG 1–98 trial, 2,459 patients were randomly assigned to five 
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years monotherapy with TAM and 2,463 to monotherapy 
with Letrozole. With a median follow-up of 8·7 years, 
Letrozole was significantly better, whether by IPCW or 
intention-to-treat analysis [IPCW: DFS HR 0.82 (95% 
CI: 0.74–0.92), overall survival HR 0.79 (0.69–0.90), DRFI 
HR 0.79 (0.68–0.92), BCFI HR 0.80 (0.70–0.92)] (19);  
Although, there was no significant improvement in overall 
survival observed in these trials, which might be due to 
crossover in considerable numbers of patients, AIs appeared 
to be better tolerated with less treatment-related serious 
adverse events. Of note, concurrent administration of 
Anastrozole and TAM in the ATAC trial showed detrimental 
effects in DFS compared to Anastrozole single agent (18). 

For switching strategy, there were five clinical trials that 
compared fve years of TAM to sequential treatment of 
TAM for 2–3 years followed by AIs. These trials include 
ABCSG-8, BIG 1–98, ARNO 95, Italian Tamoxifen 
Anastrozole (ITA), and Intergroup Exemestane Study 
(IES) trials. All of these trials demonstrated significant 
improvement in DFS among patients who received 
sequential treatment compared to TAM alone with the HR 
ranging from 0.57–0.76. The BIG 1–98 trial was the only 
trial that directly compared the sequential treatment of AI 
followed by TAM [1,540], the reverse sequence [1,548], 
and upfront treatment of AI [1,546] or TAM [1,548] in the 
four-arm option. Eight-year intention-to-treat estimates 
for Letrozole monotherapy, Letrozole followed by TAM, 
and TAM followed by Letrozole were 78.6%, 77.8%, 
77.3% for DFS; 87.5%, 87.7%, 85.9% for overall survival; 
89.9%, 88.7%, 88.1% for DRFI; and 86.1%, 85.3%, 84.3% 
for BCFI. There was no statistically significant difference 
between the two sequential arms compared to single agent 
Letrozole, while there were numerically more relapses 
within the first few years in TAM followed by AI arm 
(particularly in patients with lymph node involvement) (19). 

A previous EBCTCG meta-analysis encompassed 
all randomized trials started by year 2000 and data to 
September 30, 2006 (20), in cohort 1 (TAM vs. AI as 
monotherapy for five years) included 9,856 patients with 
a mean of 5.8 years’ follow-up showed AI therapy was 
associated with an absolute 3% decrease in recurrence (9.6% 
for AI vs. 12.6% for TAM) and a nonsignificant absolute 
1.1% decrease in breast cancer mortality (4.8% for AI vs. 
5.9% for TAM). In Cohort 2 (TAM vs. AI after 2–3 years 
of TAM for 5 years) included 9,015 patients with a mean 
follow-up of 3.9 years calculated from the time of treatment 
divergence, AI therapy was associated with an absolute 3.1% 
decrease in recurrence (5.0% for AI vs. 8.1% for TAM since 

divergence) and an absolute 0.7% decrease in breast cancer 
mortality (1.7% for AI vs. 2.4% for TAM since divergence). 
The absolute gain was greater in patients with a poorer 
prognosis. A recently published meta-analysis included 
individual data on 31,920 ER positive postmenopausal 
patients evaluated different treatment strategies, 5 years 
of AI versus 5 years of TAM, or versus 2–3 years of TAM 
then AI to year 5 (21). Aggregating all three types of 
comparison, recurrence RRs favored AI during periods 
when treatments differed (RR 0.70, 0.64–0.77), but not 
significantly thereafter (RR 0.93, 0.86–1.01; P=0.08). Breast 
cancer mortality was reduced both while treatments differed 
(RR 0.79, 0.67–0.92), and subsequently (RR 0.89, 0.81–
0.99), and for all periods combined (RR 0.86, 0.80–0.94; 
P=0.0005). All-cause mortality was also reduced (RR 0.88, 
0.82–0.94; P=0.0003). RRs differed little by age, body-mass 
index, stage, grade, progesterone receptor status, or HER2 
status. There were fewer endometrial cancers with AI than 
TAM (10-year incidence 0.4% vs. 1.2%; RR 0.33, 0.21–0.51) 
but more bone fractures (5-year risk 8.2% vs. 5.5%; RR 1.42, 
1.28–1.57); non-breast-cancer mortality was similar.

Across the board, AIs were shown to be superior to TAM. 
The optimal sequence and duration of AI therapy, with 
or without TAM, is uncertain. Taking these data together, 
postmenopausal patients with HR positive disease consider 
incorporating an AI at some point during adjuvant therapy, 
either up front or sequentially high risk. Patients with axillary 
lymph node involvement should receive upfront AI. However, 
switching to TAM after 2–3 years of AI can be considered in 
case of intolerability since there was no statistically significant 
difference in DFS among patients who received five years of 
AI compared to 2–3 years of AI followed by TAM. 

Clinical effective of different AIs

The MA 27 trial provide a direct comparison of Exemestane 
and Anastrozole. 7,576 women were enrolled, 4-year EFS 
was 91% for Exemestane and 91.2% for Anastrozole (HR, 
1.02; 95% CI, 0.87 to 1.18; P=0.85) (22). Overall, DDFS 
and DFS were also similar. Two additional publications 
(abstracts only) emerging from BIG 1–98 and ATAC 
provide an indirect comparison of Anastrozole and 
Letrozole, suggesting that Letrozole could be more effective 
than Anastrozole in reducing early distant recurrence and 
mortality rates at five years (23,24). However, this finding 
is based on trends, which requires validation of the recent 
FACE trial (25). FACE trial was designed to evaluate the 
efficacy and safety of adjuvant Letrozole versus Anastrozole 
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in postmenopausal patients with HR postive, node-
positive breast cancer. 4,170 patients were enrolled, 5-year 
estimated DFS rate was 84.9% for Letrozole vs. 82.9% for 
Anastrozole (HR =0.93, 95% CI: 0.80–1.07; P=0.3150). 
Five-year estimated overall survival rate was 89.9% and 
89.2%, respectively (HR =0.98, 95% CI: 0.82–1.17; 
P=0.7916). Safety profiles were also similar between two 
treatment arms. The studies concluded that three AIs were 
comparable and can be used equally in adjuvant setting.

Duration

Choice of adjuvant endocrine therapy duration

(I)	 TAM (20 mg daily) or AIs for five years;
(II)	 TAM (20 mg daily) for ten years, premenopausal or 

postmenopausal;
(III)	 TAM (20 mg daily) for five years, if postmenopausal, 

followed by letrozole (2.5 mg daily) for five years.
Patients with HR positive breast cancer initially have 

lower rates of recurrence compared with HR negative 
disease, however, they have a constant and unrelenting risk 
of relapse that extends up to 15 years despite the use of five 
years adjuvant TAM (8). Clinical investigation has focused 
on the optimal duration of adjuvant endocrine therapy 
(Table 1), potential strategies differ depending on a woman’s 
menopausal status.

Ten years of TAM 

The first larger phase III trial was NSABP B-14 study, 
1,152 patients randomized with either placebo or TAM 

after completion of five years of adjuvant TAM therapy (26). 
With seven years of follow-up, patients who discontinued 
TAM had a slight advantage (DFS, 82% vs.  78%, 
respectively; P=0.03), (RFS, 94% vs. 92%, respectively; 
P=0.13). And continued TAM use showed cumulative 
toxicity, endometrial cancer rate in the continued arm of 
2.1%, compared with 1.1% in the placebo arm (RR, 2.0; 
95% CI, 0.7–6.6). This study supported that five years of 
adjuvant TAM be the standard of care for all women of any 
age with invasive HR-positive breast cancer.

Newer data from two larger studies, the ATLAS trial 
and the aTTom trial, respectively randomized 12,894 and  
6,953 patients who had received five years of TAM to another 
five years TAM or not, supported longer-term TAM use. 
The aTTom trial included 2,755 ER positive and 4,198 ER 
untested women, reported that the extension of TAM to  
ten years was associated with a reduced recurrence rate (32% 
vs. 28%; 580 vs. 672 events; RR, 0.85; 95% CI, 0.76–0.95; 
P=0.003), breast cancer mortality rate (24% vs. 21%; 392 vs. 
443 deaths; RR, 0.88; 95% CI, 0.77–1.01; P=0.05). And the 
greatest decreases in risk of recurrence and breast cancer 
mortality were seen after year 10. Ten years TAM also 
increases the risk of endometrial cancer (102 vs. 45 cases; 
RR: 2.2; P<0.0001) and death related to those cancers (37 
vs. 20, 1.1% vs. 0.6%, P=0.02) (27,28).

In the ATLAS trial, continued TAM resulted in 
an absolute reduction in breast cancer recurrence of 
3.7% (21.4% vs. 25.1%, 617 vs. 711 events; P=0.002), 
breast cancer mortality (331 vs. 397 deaths; P=0.01) 
and overall mortality (639 vs. 722 deaths; P=0.01) (29).  
Continued TAM showed time-dependent recurrence-rate- 
reduction effects, with minor reductions during years 5 

Table 1 Adjuvant trials of extended endocrine therapy beyond 5 years

Trial Patients Follow-up Study RFS OS BCSS or DFS

ECOG 194 2.6 years Tamoxifen vs. control NR 89% vs. 86% BCSS: NR

Scottish 342 15 years Tamoxifen vs.control NR 54 vs. 70 pts BCSS: 26 vs. 40 pts

NSABP B-14 1,152 81 months Tamoxifen vs. placebo 94% vs. 92% 94% vs. 91% BCSS: NR

ATLAS 12,894 7.6 years Tamoxifen vs. control 308 vs. 325 pts 639 vs. 722* BCSS: 12.2% vs. 15%*

ATTOM 6,953 NA Tamoxifen vs. control 34% vs. 37% 34% vs. 35% BCSS: 21% vs. 24%*

MA17 5,187 64 months Letrozole vs. placebo NR 95.1% vs. 95.1% DFS: 94.3% vs. 91.4%*

NSABP B33 1,598 15 years Exemestane vs. placebo 96% vs. 94%* No difference DFS: 91% vs. 89%

ABCSG-6a 856 81 months Tamoxifen vs. placebo 92.2% vs. 87.8%* 10.3% vs. 11.7%* DFS: NR

*, P<0.05. RFS, recurrence-free survival; OS, overall survival; BCSS, breast cancer special survival; NA, not applicable; NR, not record.
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through 9 (RR, 0.90; 95% CI, 0.79–1.02; P=0.10), but a 
substantial carryover benefit seen during late follow-up (after 
year 10 of TAM) (RR, 0.75; 95% CI, 0.62–0.90; P=0.003). 
The mortality reduction was also significant only after year 
10 (RR, 0.71; 95% CI, 0.58–0.88; P=0.0016). Extended 
TAM showed small increased incidences of pulmonary 
embolism (41 vs. 21 cases; P=0.01) and of endometrial 
cancer (116 vs. 63 cases; P=0.0002). A decrease in ischemic 
heart disease was noted (127 vs. 163 cases, P=0.02), and no 
increased risk of stroke was noted (P=0.63).

The survival benefit of prolonged TAM is independent of 
age, nodal status, tumor size, previous TAM duration, extent 
of surgery, menopausal status, previous hysterectomy, or 
geography. A combined analysis of the ATLAS and aTTom 
studies showed ten years of adjuvant TAM decreases breast 
cancer mortality by approximately one-third in the first ten 
years of therapy, and by one-half thereafter. Patients should be 
informed of the risk of abnormal vaginal bleeding, endometrial 
proliferation and/or hyperplasia, and endometrial cancer. 
Thus, TAM be used for up to ten years is recommended.

Five years of TAM followed by five years of AIS

For postmenopausal patients, TAM for five years followed by 
an AI for up to five years is an alternative. In the largest study, 
the MA.17/BIG 1-97 trial, patients received five years of either 
Letrozole or placebo after five years TAM (30). With 2.4 years 
follow-up, extended of Letrozole had significantly reduced 
recurrence risk (HR, 0.57; 95% CI, 0.43–0.75; P=0.00008), 
after an early unblinding of the study, more than 60% patients 
in the control group crossover to receive Letrozole, despite 
this, exploratory analysis still showed both a DFS and an 
overall survival benefit for Letrozole compared with placebo, 
supporting the use of extended AIs therapy after TAM. 

The ABCSG 6a trial showed that extended Anastrozole 
after TAM reduced total recurrences (HR, 0.62; 95% CI, 
0.40–0.96; P=0.031) and distant recurrences (HR, 0.53; 
95% CI, 0.29–0.96; P=0.034) (31). The NSABP B-33 trial 
tested extended Exemestane for postmenopausal women 
who were disease-free after five years of adjuvant TAM, 
showed higher-risk patients (less than 60 years, with larger 
tumors, positive nodes, or prior adjuvant chemotherapy) 
benefit more from extended adjuvant therapy (32).

A recent meta-analysis showed that for ER-positive breast 
cancer, extended adjuvant therapy after five years of TAM 
lead to a 36% reduction in local regional relapse and a 13% 
reduction in distant relapse, with significant improvements in 
RFS (OR, 0.72; 95% CI, 0.56–0.92; P=0.01), breast cancer-
specific survival (OR, 0.78; 95% CI, 0.69–0.90; P=0.0003), and 
overall survival (OR, 0.89; 95% CI, 0.80–0.99; P=0.03) (33). 
A definitive signal has emerged in favor of extended endocrine 
therapy beyond five years for women with early-stage 
breast cancer. However, uncertainty remains regarding the 
best total duration and strategies for premenopausal and 
postmenopausal women. As mentioned before, the ATALS 
study enrolled only about 9% premenopausal patients, less 
powerful to indicate the efficacy of extended TAM therapy in 
this subgroup. On the other hand, after the results of SOFT/
TEXT, more and higher risk premenopausal patients will 
receive OA/S based endocrine therapy during the initial five 
years, we are lacking evidence to guide. For postmenopausal 
patients, current evidence of extended therapy all after initial 
five years of TAM adjuvant therapy. However, in current 
clinical practice, majority postmenopausal patients receive an 
AI into their adjuvant care at some point in the first five years, 
we are also lacking evidence to guide, so we are waiting for 
ongoing studies of longer durations of AI therapy (Table 2) 
for postmenopausal women to guide our clinical practice. 

Table 2 Ongoing trials of extended endocrine therapy

Trial Patients Pre-therapy Randomization

MA17R 1,800 3–5 y TAM–5y AI Letrozole vs. placebo

NSABP B-42 3,966 5 y AI Letrozole vs. placebo

ABCSG-16 3,486 5 y any Anastrozole 5 vs. 2 y

SOLE/IBCSG35-07 4,800 4–6 y any Letrozole continuous vs. intermittent

DATA 1,900 5 y any Anastrozole 5 vs. 3 y

LEAD 4,050 2–3 y TAM Letrozole 5 vs. 2–3 y

AI, aromatase inhibitor; TAM, tamoxifen.
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Besides, biomarkers that may be able to predict late 
recurrence at diagnosis will assist us to make clinical decision 
in the future. Such as Breast Cancer Index (BCI), a multi-
gene assay includes the two-gene ratio HOXB13:IL17BR 
(H/I) and the Molecular Grade Index (MGI), can define 
patients with high DRFS at 0–5 years and at >5 years, and 
thus seemed to have prognostic value for late recurrence in 
postmenopausal women with ER-positive breast cancer (34).  
Further investigations are needed to validate these biomarkers’ 
potential for prediction of extended adjuvant treatment benefit 
in both premenopausal and postmenopausal patients.

Adverse effects 

TAM and AIS are generally well tolerated, but have specific 
adverse effects, including effects on bone, cardiovascular, 
and gynecologic health. TAM is associated with multiple 
concerning side effects, particularly risks of endometrial 
cancer and venous thromboembolism, which is the result 
of its partial estrogenic effects in the uterus and vascular 
system (35,36). TAM is associated with an increased 
risk of benign endometrial pathology (bleeding, polyps, 
hyperplasia), hysterectomy, vaginal discharge, and 
endometrial cancer as well (approximately 1% of patients). 

In contrast to TAM, AIs are not associated with increased 
risk of thromboembolism and endometrial cancer, seem to 
be less frequently associated with hot flashes. Common side 
effects of AIs include vasomotor symptoms, musculoskeletal 
symptoms, and loss of bone mineral density and fractures. 
Female patients receiving AIs should be monitored for changes 
in bone mineral density, as well as cardiac outcomes and 
changes in lipid profile. There are several medications that 
can help alleviate vasomotor symptoms. These medications 
include venlafaxine, gabapentin, and Clonidine (37). A 
musculoskeletal or arthralgia syndrome characterized by 
bone and joint symptoms, including pain, stiffness, or 
achiness that is symmetric and not associated with other signs 
of rheumatologic disorders. Musculoskeletal symptoms have 
been reported in up to 50% of women taking AIs and up to 
20% of these patients discontinue the treatment due to this 
side effect (38), and duloxetine appeared to help alleviate 
these musculoskeletal symptoms (39). AIs are associated with 
increased cardiovascular disease, possibly including ischemic 
cardiac disease, although differences are small. Some studies 
have found an effect on lipid metabolism, including an 
increased risk of hypercholesterolemia.

For bone loss, it is crucial to monitor bone density test 
yearly in women who take AIs. Greater loss of bone mineral 

density and fractures induced by AI can be mitigated with 
the use of bisphosphonate therapy. Bisphosphonates have 
profound effect on osteoclasts, and affect T-cell function, so 
could also be effective as adjuvant treatments, particularly in 
preventing or delaying bone recurrence. Recently, a system 
review received data on 18,766 women with median follow-
up 5.6 woman-years, overall, the reductions in recurrence 
(RR 0.94; 95% CI, 0.87–1.01; 2P=0.08), distant recurrence 
(0.92; 0.8–0.99; 2P=0.03), and breast cancer mortality (0.91; 
0.83–0.99; 2P=0.04) were of only borderline significance, 
but the reduction in bone recurrence was more definite 
(0.83; 0.73–0.94; 2P=0.004). Among postmenopausal women 
bisphosphonates produced highly significant reductions in 
recurrence (RR 0.86; 95% CI, 0.78–0.94; 2P=0.002), distant 
recurrence (0.82; 0.74–0.92; 2P=0.0003), bone recurrence 
(0.72; 0.60–0.86; 2P=0.0002), and breast cancer mortality 
(0.82; 0.73–0.93; 2P=0.002) (40). Hence, Bisphosphonates 
can be added to the AI treatment of postmenopausal breast 
cancer to reduce the rate of breast cancer recurrence in 
the bone and improve breast cancer survival. Currently, 
denosumab, the anti-RANK ligand antibody, is also approved 
specifically for AI-induced bone loss. IBCSG18 randomized 
3,420 postmenopausal, AI treated patients with either 
denosumab 60 or placebo mg every six months, showed 
denosumab group had a significantly delayed time to first 
clinical fracture (HR 0.50; 95% CI, 0.39–0.65; P<0.0001) (41).

Neoadjuvant endocrine therapy (NET)

Neoadjuvant therapy induces tumour downstaging and 
increases rates of breast-conserving surgery (BCS) (42).  
In Luminal tumors, adjuvant endocrine therapy is likely 
to account for most of the gains obtained with the 
administration of adjuvant systemic treatment and the need 
for additional adjuvant chemotherapy in these patients 
remains debatable. Hence, NET becomes an attractive 
option for selected patients with hormonal-receptor positive 
locally advanced breast cancer.

Efficacy of endocrine therapy (NET)

In a phase II trial, 239 patients postmenopausal women 
with stage IIA–IIIB HR+ BC were randomly assigned 
to receive neoadjuvant Anastrozole 1 mg/day (n=61) or 
Exemestane 25 mg/day (n=60) for 3 months or doxorubicin 
60 mg/m2 with paclitaxel 200 mg/m2 (four 3-week cycles). 
There was no statistically significant difference between 
AI and chemotherapy in terms of clinical response rate, 
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time to response, or pathologic complete response (pCR). 
Endocrine treatment was well tolerated, and with slightly 
higher Rates of BCS (33% vs. 24%; P=0.058) (43). 
GEICAM/2006-03 randomised randomised 97 patients 
with IHC-defined luminal disease (ER+/PR+/HER−2−/
cytokeratin 8/18+) to receive neoadjuvant Exemestane 
for 24 weeks or chemotherapy (four, three-week cycles of 
epirubicin 90 mg/m2 plus cyclophosphamide 600 mg/m2 
followed by four, three–week cycles of docetaxel 100 mg/m2), 
no statistically significant difference was found between 
the two arms in terms of clinical response rate (48% vs. 
66% respectively; P=0.075), there was a trend for a worse 
outcome in the exemestane arm for premenopausal patients 
and those with high tumour Ki67 expression (44).

Efficacy of different endocrine agents in 
endocrine therapy (NET)

Table 3 list four trials compare AIs with TAM in neoadjuvant 
setting. P024 (45) and a Russian study (46) found AIs were 
superior to TAM in terms of clinical response rate and also 
in terms of breast conservation rate. While the IMPACT 
trial (47) and The PROACT trial (48) found no significant 
difference in overall response rate between patients who 
received Anastrozole or TAM, indicated that Anastrozole 
proved to be at least as effective as TAM and was probably 
more effective in certain subgroups. A meta-analysis of these 
studies, including a total of 1,160 patients indicated superior 
outcomes in terms of clinical objective response rate (RR 1.29; 
95% CI, 1.14–1.47; P<0.001) and breast conservation rate 
(RR, 1.36; 95% CI, 1.16–1.59; P<0.001) with AI as compared 
to TAM. Furthermore, there was no difference in clinically 
relevant toxicities between the two treatments.

ACOSOG-Z1031 was the only study prospectively 
designed to compare three AIs head-to-head in neoadjuvant 
setting (49). This was a phase II trial that recruited 377 
postmenopausal women with clinical stage II or III, HR+ 
disease to receive one of the three AI for four months 

before surgery. No statistically significant differences in 
clinical response (Exemestane 62.9%; Letrozole 74.8%; 
Anastrozole 69.1%) or surgical outcomes. These results 
suggest that the effectiveness of the three commercially 
available AIs are largely equivalent.

Hence, if we choose the best suitable “target population”, 
the efficacy of NET is similar to that of neoadjuvant 
chemotherapy. Usually, patients with less proliferative 
tumors will eventually be the greater responders to 
endocrine therapy as expected. Probably the most suitable 
patients are postmenopausal women, in particular (but 
not limited to) older women, ideally with low-grade HR-
rich (Allred ≥6 for both ER and PR) luminal A cancers. 
In addition, patient preferences, geriatric assessments, 
and comorbidities should all be taken into consideration 
to ensure that NET is the most suitable treatment in a 
particular situation (50). Core biopsies can be used to assess 
ER and PR status before neoadjuvant therapy, but in view of 
the heterogeneity in tumor HR expression, it is preferable 
to test the tumor in the surgical excision specimen. 
According to St Gallen, less than four months duration of 
NET could be insufficient to achieve maximum reduction 
in tumor volume (51). The duration to the max response 
is the best, as a Spanish phase II NET trial revealed a 
median time to objective response was 3.9 months and 
a median time to maximal response was 4.2 months  
in postmenopausal patients (52). More than a third of the 
responders (37.1%) achieved maximal reduction in tumor 
volume after six months. treat patients for at least six 
months (or at least no less than four months). Beyond six 
months, continue NET until maximal response or up to the 
point where BCS becomes possible–always a decision to be 
taken in conjunction with the surgical team.

Future

Besides the improvement of new strategy of adjuvant 
endocrine therapy, more and more concerns about 
endocrine resistance. Hence, recently several novel 

Table 3 AIs versus TAM in neoadjuvant setting

Trial Patients Study group Control group BCS rate Clinical response rate

P024 337 Letrozole TAM 45% vs. 35%; P=0.022 55% vs. 36%; P=0.001

IMPACT 330 Anatrozole TAM 44% vs. 31%; P=0.23 37% vs. 36%; P=0.87

PROACT 451 Anatrozole TAM 43% vs. 30.8%; P=0.04 50.0% vs. 46.2%; P=0.37

Russion 151 Exemestane TAM 36.8% vs. 20%; P=0.05 76.3% vs. 40%; P=0.05

TAM, tamoxifen; BCS, breast-conserving surgery.
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compounds incorporated to the armamentarium of HR+ 
BC treatment. Such as everolimus (mTOR inhibitor) 
and palbociclib (CDK4-CDK6 kinases inhibitor) were 
approved by for the treatment of postmenopausal women 
with advanced HR+/HER2− disease in combination with 
AIs (53,54). Other drugs, such as pan-PI3k inhibitor, 
also showed success stories in the treatment of metastasis 
luminal BCs. Although these new agents can be associated 
with increased toxicity as compared to endocrine therapy 
alone, the incorporation of these agents in the early breast 
cancer scenario will eventually be a matter of careful 
evaluation of the risk/benefit ratio, and many studies are 
ongoing to evaluate these agents in adjuvant or neoadjuvant 
setting of luminal breast cancer.
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