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Introduction
Breast cancer is the most common cancer in women worldwide 
including among premenopausal patients.1,2 The proportion of 
breast cancer cases diagnosed at a young age is higher in less 
developed countries;3 this epidemiological difference may be 
related to differential genetic and environmental factors as well as 
reproductive behavior.4 As compared with tumors arising in older 
patients, breast cancer cases in premenopausal women tend to be 
diagnosed at more advanced stages and to harbor more aggressive 
biological features, with a higher incidence of the most aggressive 
subtypes (ie, triple-negative and HER2-positive).5,6

Young age at diagnosis has been historically considered a 
poor prognostic factor.7 However, more recent data have shown 
that the prognostic value of age may differ according to breast 
cancer subtype; specifically, young age at diagnosis appears to 
remain an independent poor prognostic factor only in luminal-
like breast cancers.8-11 This divergence may reflect disparities in 
tumor biology, inappropriate treatment (ie, the absence of ade-
quate endocrine therapy including the use of ovarian suppres-
sion), and lower therapeutic adherence to systemic treatments 
due to possible side effects.12,13

Specific age-related issues should be considered highly rele-
vant when managing early breast cancer in premenopausal 
women. Among them, genetic counseling, fertility preservation, 
impact on social and couple relationships, working life, and man-
agement of long-term side effects are crucial factors to be taken 
into account at the time of treatment planning.14-20 Therefore, the 
care of premenopausal women with early breast cancer is particu-
larly complex and a multidisciplinary approach is mandatory.

The present review summarizes the current state of art in 
the adjuvant systemic treatment of premenopausal women 
with early breast cancer focusing on the optimal chemotherapy, 
endocrine therapy, and targeted therapy approaches in this spe-
cific patient population.

Chemotherapy
Young age per se is not a criterion to use more aggressive treat-
ments, and the indication to and choice of adjuvant chemother-
apy should be made according to both individual risk of recurrence 
and patient’s preferences as it is done in postmenopausal women.15

Table 1 summarizes the main characteristics of the most 
important trials investigating modern chemotherapy regimens, 
focusing specifically on the results observed in premenopausal 
patients.21-24
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Chemotherapy regimens and dose scheduling

In patients with HER2-negative breast cancer, anthracycline- 
and taxane-based chemotherapy regimens are standard of 
care.25,26 The EBCTCG meta-analysis included individual 
patient-level data from 123 trials comparing the efficacy of dif-
ferent polychemotherapy regimens.21 In particular, 33 trials 
included in the meta-analysis assessed the benefit of adding a 
taxane- to anthracycline-based chemotherapy. Among 44 251 
patients included in this analysis, 22 128 were allocated to tax-
ane-based chemotherapy and 22 123 to non-taxane-based 
chemotherapy. Approximately 27% of women were below 
45 years of age and 54% had nodal involvement. The addition 
of a taxane significantly reduced the risk of both recurrence 
(rate ratio [RR]: 0.84; 95% confidence interval [CI]: 0.78-
0.91) and overall mortality (RR: 0.86; 95% CI: 0.79-0.93). No 
heterogeneity of treatment effect based on age at diagnosis was 
observed.21 Notably, the addition of a taxane to anthracycline- 
and cyclophosphamide-based chemotherapy in premenopausal 
patients may lead to an increased risk of treatment-induced 
amenorrhea.27-29 This is an important information to share 
during patients’ counseling.

In terms of optimal schedule of adjuvant chemotherapy, it is 
known that not only the type and the total dose of drugs but 
also the timing of their administration contribute to the anti-
cancer effect of cytotoxic therapy.30,31 The possible strategies for 
increasing the dose intensity are either a reduction of the inter-
vals between treatment cycles (dose-dense [DD] schedule) or 
the administration of individual drugs in sequence at higher 
doses. In patients with high-risk breast cancer, DD chemother-
apy is now considered standard of care in the early setting.25,26 
Recently, data from patients enrolled in the DD trials were 
combined in an individual patient-level meta-analysis by the 
EBCTCG.32 Among 37 298 patients included, 18 623 were 
allocated to DD and 18 750 to standard-interval chemotherapy. 
Approximately 28% of the patients were below 45 years of age 

and 77% had nodal involvement. At a median follow-up of 
7.4 years, DD chemotherapy demonstrated a reduction in risk 
of both 10-year recurrence (RR: 0.86; 95% CI: 0.82-0.89) and 
overall mortality (RR: 0.87; 95% CI: 0.83-0.91). There was no 
heterogeneity of treatment effect based on age. Notably, a sig-
nificant benefit of DD chemotherapy was observed in both 
patients with hormone receptor–positive disease and hormone 
receptor–negative disease.32 Few data are available on the effi-
cacy of DD chemotherapy specifically in premenopausal 
women with breast cancer. In this group of patients, a pooled 
analysis of 2 DD trials (MIG1 and GIM2) was conducted.22 
The MIG1 trial enrolled 1214 patients with node-positive or 
high-risk node-negative breast cancer, of whom 43% were pre-
menopausal at the time of randomization.33 In this trial, patients 
were randomized to FEC (fluoruracil, epirubicin, cyclophos-
phamide) chemotherapy administered every 14 days (DD) or 
every 21 days (standard interval).33 The GIM2 trial enrolled 
2091 patients with node-positive early breast cancer, of whom 
48% were premenopausal at the time of randomization.34 In 
this trial, patients were randomized to chemotherapy with EC 
(epirubicin, cyclophosphamide) or FEC followed by paclitaxel 
administered every 14 days (DD) or every 21 days (standard 
interval).34 Data from premenopausal women enrolled in the 
MIG1 and GIM2 trials were combined in the pooled analysis.22 
A total of 1549 premenopausal patients were included, of whom 
762 received DD chemotherapy and 787 standard-interval 
chemotherapy. At a median follow-up of 9.1 years, a statistically 
significant improvement in overall survival (OS) for patients 
receiving DD chemotherapy was observed (hazard ratio [HR]: 
0.71; 95% CI: 0.54-0.95). The risk of treatment-induced amen-
orrhea was not increased with the use of DD chemotherapy 
(OR 1.00; 95% CI: 0.80-1.25).22 Therefore, in patients with 
high-risk premenopausal breast cancer, DD adjuvant chemo-
therapy should be proposed as the preferred approach.

To reduce the long-term adverse events of anthracyclines, 
which can be of particular importance to premenopausal 

Table 1. Characteristics of the main studies investigating different adjuvant chemotherapy approaches focusing on the results available in 
premenopausal patients.

STUDy PATIENTS, N TREATMENT ARM PREMENOPAUSAL 
PATIENTS, N

RESULTS IN 
PREMENOPAUSAL PATIENTS

EBCTCG21 44 251 A vs A + T 11 857a Breast cancer mortality: RR: 
0.91 (SE: 0.05)

MIG1-GIM2 pooled 
analysis22

1549 FEC or (F)EC→P
DD vs standard-interval

1549 OS: HR: 0.71
(95% CI: 0.54-0.95)

TC vs A + T 
Metanalysis23

12 741 TC vs A + T 1251 DFS: HR: 0.78
(95% CI: 0.56-1.09)

CREATE-X24 910 Adjuvant capecitabine vs 
no additional 
chemotherapy

532b DFS: HR: 0.72
(95% CI: 0.50-1.03)

Abbreviations: A + T, anthracycline- and taxane-based chemotherapy; CI, confidence interval; DD, dose-dense; DFS, disease-free survival; FEC, fluoruracil, epirubicin, 
cyclophosphamide; HR, hazard ratio; OS, overall survival; P, paclitaxel; RR, rate ratio; SE, standard error; TC, docetaxel and cyclophosphamide; CREATE-X, 
Capecitabine for Residual Cancer as Adjuvant Therapy.
aPatients with age < 45 years.
bPatients with age < 50 years.
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patients, many trials have tried to evaluate the possibility to 
spare their use. An alternative regimen is the combination of 
docetaxel and cyclophosphamide (TC).35,36 Several trials have 
compared the TC regimen to anthracycline- and taxane-based 
chemotherapy regimens.37-40 Results from seven randomized 
controlled trials comparing TC with sequential anthracycline- 
and taxane-based chemotherapy were combined in a meta-
analysis.23 No difference in terms of disease-free survival (DFS) 
(HR: 1.08; 95% CI: 0.96-1.20) and OS (HR: 1.05; 95% CI: 
0.90-1.22) were observed among all enrolled patients. In the 
subgroup analysis, use of anthracycline- and taxane-based 
chemotherapy was associated with a larger benefit in high-risk 
patients such as those with hormone receptor–negative disease 
(HR: 1.12; 95% CI: 0.93-1.34) and with more than 4 positive 
axillary nodes (HR: 1.25; 95% CI: 0.82-1.90).23 Only 2 studies 
included in the meta-analysis reported results of DFS according 
to menopausal status.38,39 In both trials, no significant differ-
ence was observed between pre- and postmenopausal patients, 
with a trend favoring TC in premenopausal patients (HR: 0.78; 
95% CI: 0.56-1.09).23 This could be partially explained by the 
fact that patients treated with the TC regimen received a higher 
cumulative dose of cyclophosphamide (6 cycles in the TC regi-
men vs 3-4 cycles with anthracycline- and taxane-based chem-
otherapy) which is known to be the chemotherapy agent 
associated with the highest risk of gonadoxicity.41,42 A higher 
dose of cyclophosphamide and the subsequent potential 
increased incidence of chemotherapy-related amenorrhea with 
TC may have led to a possible chemoendocrine effect of cyto-
toxic therapy in premenopausal women with hormone recep-
tor–positive disease that were probably treated with tamoxifen 
alone as adjuvant endocrine therapy within these trials.

Use of genomic tests

The decision on the need to administer adjuvant chemotherapy 
may be complex in some circumstances. Although tools based 
on traditional clinicopathological factors can be helpful to pre-
dict an individual’s prognosis and to aid clinical decision- 
making, there are some concerns about their performance in 
the younger population.6,43 The decision to add adjuvant 
chemotherapy is particularly challenging in the setting of 
patients with hormone receptor–positive HER2-negative dis-
ease. For these women, in addition to standard clinicopatho-
logical features, genomic tests have shown to allow a further 
refinement in the selection of patients that may benefit from 
the addition of adjuvant chemotherapy to endocrine therapy, 
including among young patients.44 Recent prospective data 
from the TAILORx trial with the use of the 21-gene recur-
rence score (RS) assay Oncotype DX are of particular relevance 
for premenopausal women.45 In node-negative patients with 
hormone receptor–positive HER2-negative breast cancer and 
intermediate RS (11-25), the addition of chemotherapy to 
endocrine therapy did not show to provide any advantage in 
the overall breast cancer population.46 However, the study 

showed that patients below 50 years of age and RS between 16 
and 25 had apparent additional benefit with the use of adjuvant 
chemotherapy.46 The benefit was more pronounced in premen-
opausal women older than 45 years of age, suggesting a poten-
tial chemoendocrine effect of chemotherapy that is likely to 
induce more frequently premature ovarian insufficiency in 
older premenopausal women closer to their natural age at men-
opause.47 The addition of tumor size and histologic grade to 
RS may help to further stratify this group of patients in terms 
of expected benefit from the addition of chemotherapy.45 
Cytotoxic therapy seems to be associated with a significant 
benefit only in patients with RS of 21 to 25, irrespective of 
their clinical risk, and in those with RS of 16 to 20 but in the 
presence of less favorable tumor size and/or histologic grade.45

These findings should be interpreted with cautious consid-
ering that most of the premenopausal patients enrolled in the 
TAILORx trial received tamoxifen alone. Hence, in this spe-
cific intermediate RS population, the benefit of adding chemo-
therapy remains unclear, also considering the widespread use of 
ovarian function suppression (OFS) as part of adjuvant endo-
crine therapy in current clinical practice.

Post-neoadjuvant chemotherapy

Over the past years, the use of chemotherapy before surgery 
instead of in the adjuvant setting has gained more attention.48 
Achieving a pathological complete response (pCR), defined as 
the absence of invasive disease in the breast and axillary lymph 
nodes following neoadjuvant systemic therapy, has a strong 
prognostic value particularly for HER2-positive and triple-
negative disease.49 It should be highlighted that, although no 
survival advantage has been shown for the neoadjuvant versus 
adjuvant approach in old trials,50 nowadays, chemotherapy 
regimens may differ in these 2 settings for some patients. For 
example, the use of platinum salts in addition to standard 
chemotherapy has become more established only in the neoad-
juvant setting mostly for patients with triple-negative disease.51 
This can be relevant for premenopausal patients considering 
that they are more often diagnosed with this disease subtype 
and can be usually considered fit for this regimen.

The discussion around neoadjuvant therapy goes beyond the 
scope of this review. However, notably, the preference for the 
neoadjuvant approach is also highlighted by the opportunity to 
module the adjuvant treatment in patients without optimal 
response to the treatment given before surgery.48 Specifically, in 
patients not achieving a pCR, additional adjuvant chemother-
apy has been investigated for trying to improve their poorer 
prognosis.48 Among these efforts, the most important results so 
far have been obtained with the use of capecitabine. In the 
CREATE-X trial, patients with HER2-negative breast cancer 
and residual invasive disease after neoadjuvant systemic treat-
ment were randomized to receive or not capecitabine for 6 to 8 
cycles in addition to standard of care (radiotherapy and/or 
endocrine therapy).24 A total of 910 patients were enrolled; 
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median age was 48 years, with 57.5% of premenopausal women. 
At a median follow-up of 3.6 years, a statistically significant 
improvement in DFS (HR: 0.70; 95% CI: 0.53-0.92) and OS 
(HR: 0.59; 95% CI: 0.39-0.90) was observed for patients treated 
with capecitabine. In the subgroup analysis, the benefit of 
capecitabine was larger for patients with triple-negative disease, 
irrespective of their age.24 Different trials in the post-neoadju-
vant setting are currently ongoing to investigate the role of other 
chemotherapy drugs (including platinum salts), immunother-
apy, or targeted agents as additional adjuvant treatments in 
patients without a pCR after standard neoadjuvant therapy.48 
The impact of these additional treatments should be assessed 
also on a safety perspective (in terms of irreversible and/or long-
term side effects), particularly in the setting of premenopausal 
women. Based on all these observations including the impor-
tant prognostic information and the possibility to adapt the 
subsequent adjuvant treatment, in the presence of clear indica-
tion for chemotherapy, the neoadjuvant approach should be 
preferred in patients with breast cancer overall including among 
premenopausal women.

Endocrine Therapy
Despite the higher risk of developing triple-negative and 
HER2-positive subtypes, hormone receptor–positive disease 

remains the most common form of breast cancer diagnosed in 
premenopausal patients.6,52,53 Considering the apparent nega-
tive prognostic value of young age in luminal-like breast cancer, 
a correct choice among the multiple available endocrine ther-
apy options is pivotal to properly manage these patients.54

Tamoxifen has been the standard of care for many years as 
adjuvant endocrine therapy of premenopausal women with 
hormone receptor–positive breast cancer.55,56 More recently, 
several studies have reported on the role of OFS in addition to 
tamoxifen or to an aromatase inhibitor (AI) and have helped to 
elucidate the most appropriate endocrine treatment option in 
this subgroup of patients.

OFS plus tamoxifen

Three studies analyzed the combination of OFS plus  
tamoxifen (Table 2).57,59,60 While negative results emerged 
from the E-3193 INT-0142 study, probably due to the small 
sample size and the low-risk population included,59 an 
improvement in terms of DFS and OS by adding OFS to 
tamoxifen was observed in both the ASTRRA and SOFT 
studies.58,61 In the ASTRRA trial, a total of 1289 premenopau-
sal patients with hormone receptor–positive breast cancer were 
randomly allocated to receive tamoxifen alone for 5 years or 

Table 2. Characteristics of the main studies investigating different adjuvant endocrine therapy approaches in premenopausal patients with breast cancer.

STUDy PATIENTS, N TREATMENT ARM PREMENOPAUSAL 
PATIENTS, N

RESULTS IN 
PREMENOPAUSAL 
PATIENTS

E-3193
INT-014259

345 Tamoxifen vs 
Tamoxifen + OFS

345 DFS: HR: 1.17
(95% CI: 0.64-2.12)
OS: HR: 1.19
(95% CI: 0.53-2.65)

ASTRRA60 1289 Tamoxifen + OFS vs 
Tamoxifen

1289 DFS: HR: 0.69
(95% CI: 0.48-0.97)
OS: HR: 0.31
(95% CI: 0.10-0.94)

SOFT61 2033a Tamoxifen + OFS vs 
Tamoxifen

2033 DFS: HR: 0.76
(95% CI: 0.62-0.93)
OS: HR: 0.67
(95% CI: 0.48-0.92)

ABCSG-1262 1803 Tamoxifen + OFS 
(±zoledronic acid) vs 
Anastrozole + OFS 
(±zoledronic acid)

1803 DFS: HR: 1.13
(95% CI: 0.88-1.45)
OS: HR: 1.63
(95% CI: 1.05-2.52)

Joint analysis SOFT & TEXT61 4690 Exemestane + OFS vs 
Tamoxifen + OFS

4690 DFS: HR: 0.77
(95% CI: 0.67-0.90)
OS: HR: 0.98
(95% CI: 0.79-1.22)

HOBOE63 710b Letrozole + OFS vs 
Tamoxifen + OFS

710 DFS: HR: 0.72
(95% CI: 0.48-1.07)

NCIC CTG MA17 trial64 5166 Extended therapy with 
letrozole vs placebo

877 DFS: HR: 0.26
(95% CI: 0.13-0.55)
OS: HR: 0.43
(95% CI: 0.08-2.22)

Abbreviations: CI, confidence interval; DFS, disease-free survival; HR, hazard ratio; OFS, ovarian function suppression; OS, overall survival.
aPatients in the exemestane plus OFS arm (n = 1014) were considered in the joint analysis with the TEXT trial.
bPatients in the letrozole plus OFS plus zoledronic acid arm (n = 355) were not included in the table.
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tamoxifen for 5 years plus OFS for 2 years.58 Median age was 
39 years and 53% of the patients had nodal involvement. All 
patients in this study were previously exposed to adjuvant or 
neoadjuvant chemotherapy and had to have a recovery of ovar-
ian function within 2 years after the end of cytotoxic treatment 
for being eligible to the trial.60 An improvement in DFS (HR: 
0.69; 95% CI: 0.48-0.97) and OS (HR: 0.31; 95% CI: 0.10-
0.94) was observed for patients that received tamoxifen plus 
OFS.58 The SOFT study was a 3-arm trial that randomized 
3066 premenopausal women with hormone receptor–positive 
early breast cancer to tamoxifen alone, OFS plus tamoxifen, or 
OFS plus exemestane.57 Median age was 43 years; approxi-
mately 35% of patients had nodal involvement and about 53% 
were previously exposed to chemotherapy. After a median fol-
low-up of 8 years, when considering the comparison between 
tamoxifen plus OFS versus tamoxifen alone, a significant 
improvement in DFS (HR: 0.76; 95% CI: 0.62-0.93) and OS 
(HR: 0.67; 95% CI: 0.48-0.92) was observed favoring the 
addition of OFS in the overall population. The subgroup of 
patients who appeared to benefit the most were those exposed 
to prior chemotherapy, the youngest population (age below 
35 years), and women with HER2-positive breast cancer.61

OFS plus an AI

Three trials compared the efficacy and safety of OFS com-
bined with tamoxifen or an AI (Table 2).62,63,65 In the ABCSG-
12 trial, a total of 1803 premenopausal patients with hormone 
receptor–positive breast cancer were randomized to 3 years of 
OFS plus anastrozole or tamoxifen with or without zoledronic 
acid.62 The patient population included in this trial had low 
risk of disease recurrence: median age was 45 years, 30% had 
nodal involvement, and 5% were previously exposed to chemo-
therapy. At a median follow-up of 8 years, when considering 
the comparison between anastrozole and tamoxifen, no signifi-
cant differences in terms of DFS were observed (HR: 1.13; 
95% CI: 0.88-1.45), with a negative effect for anastrozole in 
terms of OS (HR: 1.63; 95% CI: 1.05-2.52).62 The TEXT 
study was a phase 3 trial that randomly allocated 2672 pre-
menopausal patients with hormone receptor–positive breast 
cancer to OFS plus exemestane or OFS plus tamoxifen for 
5 years.65 Median age of patients was 44 years; about 48% had 
nodal involvement and approximately 60% were previously 
exposed to chemotherapy.65 Differently from SOFT, TEXT 
did not have a third arm with tamoxifen alone and, when 
chemotherapy was given, OFS had to be started concurrently 
with cytotoxic therapy (and not only in patients with recovery 
of ovarian function up to 8 months following chemotherapy 
completion as in SOFT). In the joint analysis of SOFT and 
TEXT, for the comparison between OFS plus exemestane or 
OFS plus tamoxifen, after a median follow-up of 9 years, an 
improvement in DFS (HR: 0.77; 95% CI: 0.67-0.90) was 
observed for the AI arm with no difference in OS (HR: 0.98; 
95% CI: 0.79-1.22).61 In the subgroup analysis, a larger benefit 

for OFS plus exemestane was observed in patients with HER2-
negative disease who received prior chemotherapy, whereas an 
opposite trend favoring OFS plus tamoxifen was observed for 
the small population of patients with HER2-positive disease.61 
Notably, when OFS plus an AI is chosen as the preferred treat-
ment approach in premenopausal patients, a complete suppres-
sion of ovarian function must be obtained. Within the SOFT 
study, the SOFT-Estrogen (SOFT-EST) substudy demon-
strated that approximately 20% of patients treated with OFS 
plus exemestane did not obtain a complete OFS (estradiol lev-
els greater than 2.72 pg/mL).66 Potential risk factors for not 
obtaining a complete OFS were younger age, no prior exposure 
to chemotherapy, and a higher body mass index. These data 
raise the issue of the need to monitor estradiol levels during at 
least the first months of treatment; in the case of incomplete 
ovarian suppression, switching to OFS plus tamoxifen should 
be considered.

In the HOBOE study, a total of 1065 premenopausal 
patients with hormone receptor–positive breast cancer were 
randomized to receive 5 years of treatment with OFS plus 
letrozole or OFS plus tamoxifen with or without zoledronic 
acid.63 Median age at randomization was 45 years; about 45% 
of patients had nodal involvement and 62% were previously 
exposed to chemotherapy. At a median follow-up of 5 years, a 
favorable but nonstatistically significant advantage for OFS 
plus letrozole as compared with OFS plus tamoxifen was 
observed in terms of DFS (HR: 0.72; 95% CI: 0.48-1.07) with 
no significant differences in OS (P = .14).63

Taken together, the available evidence suggests that OFS 
(with tamoxifen or an AI) should be considered in patients 
with higher risk of disease recurrence, whereas tamoxifen alone 
is still a valid option for those with favorable clinicopathologi-
cal features.15,26,67 The higher the risk of recurrence, the larger 
is the expected benefit and thus the preference for the combi-
nation of OFS plus an AI.68,69 In patients exposed to prior 
chemotherapy, OFS can be started during cytotoxic therapy 
instead of waiting for its completion. Concurrent administra-
tion of OFS with chemotherapy does not impair survival out-
comes 70-72 and has the potential benefit of increasing the 
chances of menstrual function recovery and future pregnancies 
after treatment completion.72,73

Endocrine therapy and bone health

In patients receiving OFS for 5 years, and particularly in those 
exposed also to an AI, bone health should be carefully moni-
tored and managed.26

Two trials evaluated the potential anticancer effect of bis-
phosphonates added to endocrine therapy in the specific cohort 
of premenopausal patients undergoing OFS.62,63 In the 
ABCSG-12 trial, at a median follow-up of 8 years, the addition 
of zoledronic acid improved DFS compared with endocrine 
therapy alone (HR: 0.77; 95% CI: 0.60-0.99) with a trend in 
OS (HR: 0.66; 95% CI: 0.43-1.02).62 In the HOBOE trial, a 
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statistically significant benefit in DFS was observed for OFS 
plus letrozole plus zoledronic acid compared with OFS plus 
tamoxifen (HR: 0.52 95% CI: 0.34-0.80) without significant 
difference in OS.63

Extended adjuvant endocrine therapy

Considering the increased risk of late recurrences among 
patients with hormone receptor–positive breast cancer,74,75 
extended adjuvant endocrine therapy should be considered in 
high-risk patients.76 In the NCIC CTG MA17 trial, a total of 
5166 patients (of whom 17% were premenopausal) were rand-
omized to receive extended adjuvant endocrine therapy for 
5 years with letrozole or placebo after the completion of 5 years 
of tamoxifen (Table 2).64 Approximately 56% of premenopau-
sal women had nodal involvement and 80% were previously 
exposed to chemotherapy. Data from this study showed that 
the benefit of extending adjuvant endocrine therapy was 
observed in both premenopausal and postmenopausal patients 
but it was particularly important for those who were premeno-
pausal at diagnosis. In this subgroup of patients, a significant 
improvement in DFS was observed (HR: 0.26; 95% CI: 0.13-
0.55), particularly in those with nodal involvement (HR: 0.40; 
95% CI: 0.18-0.85), with a trend toward better OS (HR: 0.43; 
95% CI: 0.08-2.22).64

Therefore, in premenopausal patients at high risk of disease 
recurrence, extended endocrine therapy should be considered 
although no proper data are available to counsel women 
exposed to OFS in the first 5 years.

Quality of life

Importantly, during patients’ counseling on the available endo-
crine treatment options, it is important to discuss also their 
different safety profile considering the potential negative effect 
on patients’ quality of life (QoL). As recently shown in the 
CANTO study, endocrine therapy has a major detrimental 
impact on QoL.77 Endocrine therapy showed to negatively 
impact role and social function, insomnia, pain, side effects of 
systemic treatment, and breast symptoms; in addition, a further 
limitation in emotional function and future perspective recov-
ery was observed. Although this study showed that in premen-
opausal patients chemotherapy was more frequently associated 
with a deterioration in QoL domains than endocrine therapy, 
most of the women included in CANTO received tamoxifen 
alone as part of endocrine therapy.77 In premenopausal patients, 
adding OFS to tamoxifen is associated with a relevant worsen-
ing of endocrine symptoms (hot flashes, sweat, and sleep dis-
turbance) and health-related QoL, whereas OFS plus 
exemestane leads to significantly more frequent bone and joint 
pain, vaginal dryness, and loss of sexual interest but with appar-
ent similar global health-related QoL as compared with OFS 
plus tamoxifen.78,79 Therefore, in the current era, escalation of 
endocrine therapy with OFS may add a substantial burden on 

patients’ QoL and treating physicians should pay a great atten-
tion on this regard. Other important issues to be considered in 
premenopausal patients are their potential concerns about fer-
tility and the possibility to have a subsequent pregnancy that 
have been shown to be significantly associated with both non-
initiation of endocrine therapy and its early discontinua-
tion.80,81 To increase patients’ compliance with endocrine 
therapy and, consequently, their long-term outcomes, it is 
essential to adequately inform patients about the toxicity pro-
file of different options, monitor them carefully during treat-
ment, and switch to a different option when the ongoing 
therapy is not tolerated.53

Targeted Therapy
In patients with HER2-positive breast cancer, the advent of 
adjuvant trastuzumab has revolutionized the natural history and 
outcomes of this disease and remains standard of care in the 
adjuvant setting.82 In a retrospective analysis of the HERA trial, 
the potential prognostic and predictive value of age at diagnosis 
was investigated.83 Among the 3401 patients randomized to 
trastuzumab for 1 year or observation, 21% of them were below 
40 years of age at the time of randomization. At a median fol-
low-up of 2 years, results showed that age had no prognostic 
value and was not associated with prediction of benefit from 
trastuzumab treatment.83 Therefore, chemotherapy plus trastu-
zumab-based treatment for 1 year is the current standard of care 
for most of patients with HER2-positive disease.15,25,26,84 
Importantly, in premenopausal patients, the use of anti-HER2 
therapy does not appear to increase the rate of chemotherapy-
induced premature ovarian insufficiency.28,85 On this regard, the 
possibility to administer weekly paclitaxel plus trastuzumab 
(without cyclophosphamide and anthracyclines) in selected 
patients should be considered of great importance for premeno-
pausal patients considering the low risk of treatment-induced 
premature ovarian failure with this regimen.86 However, the 
efficacy of this de-escalated regimen has been shown only for 
patients with small tumors (<2 cm) and node-negative dis-
ease.87 On the contrary, several efforts in escalating treatment 
effect have been conducted in the past years to further improve 
patients’ outcomes.82

Anti-HER2 agents beyond trastuzumab

Among the different escalating efforts, 3 trials have led to the 
approval of additional anti-HER2 agents beyond trastuzumab 
(ie, pertuzumab, neratinib, and trastuzumab-emtansine 
[T-DM1]) in the adjuvant setting (Table 3).

In the APHINITY trial, a total of 4805 patients were rand-
omized to receive adjuvant chemotherapy and dual anti-HER2 
blockade with trastuzumab plus pertuzumab or single anti-
HER2 agent trastuzumab.88 About 13% of patients were 
younger than 40 years, 48% were premenopausal, and approxi-
mately 62% had nodal involvement. At a median follow-up of 
45.4 months, the addition of pertuzumab increased invasive 
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DFS (IDFS) (HR: 0.81; 95% CI: 0.66-1.00) with a greater 
benefit observed in patients with nodal involvement (HR: 
0.77; 95% CI: 0.62-0.96). The IDFS benefit was shown irre-
spective of age and menopausal status.88

In the ExteNET trial, a total of 2840 patients who had 
completed chemotherapy and 1 year of adjuvant trastuzumab 
were randomized to receive neratinib or placebo for an addi-
tional year.89,91 At a median follow-up of 5.2 years, a statisti-
cally significantly improvement in IDFS was observed in the 
neratinib group comparing with placebo (HR: 0.73; 95% CI: 
0.57-0.92). In the subgroup analyses, a larger benefit of ner-
atinib was observed in patients with hormone receptor– 
positive disease (HR: 0.60; 95% CI: 0.43-0.83). No heteroge-
neity of treatment effect was shown in relation to menopausal 
status.89,91 The benefit of extending adjuvant therapy with 
neratinib should be balanced with increased risk of gastroin-
testinal toxicity especially diarrhea. Without appropriate 
prophylaxis, 40% of patients developed grade 3 diarrhea and 
1% grade 4. Other common adverse effects were nausea and 
vomiting.89

The most important results among the escalation efforts 
have been recently presented with the use of adjuvant T-DM1 
in patients with HER2-positive breast cancer and residual 
disease after standard neoadjuvant chemotherapy plus anti-
HER2 treatment. In the KATHERINE trial, patients previ-
ously treated with neoadjuvant taxane-based chemotherapy 
plus anti-HER2 trastuzumab-based therapy and with resid-
ual disease at the time of surgery were randomized to receive 
adjuvant trastuzumab alone or T-DM1 to complete 1 year of 
treatment.90 A total of 1486 patients were enrolled; median 
age was 49 years (approximately 20% of the patients were 
younger than 45 years). Most of the patients (76.9%) received 
anthracycline- and taxane-based neoadjuvant chemotherapy; 
neoadjuvant pertuzumab was added to trastuzumab in 18.3% 
of the patients. At a median follow-up of 41.4 months, a sta-
tistically significant improvement in IDFS was demonstrated 
for T-DM1 compared with trastuzumab (HR: 0.50; 95% CI: 
0.39-0.64). In the subgroup analysis, the significant improve-
ment with the use of TDM1 was observed irrespective of 
patients’ age at the time of treatment.90 Based on the evidence 

from this study, T-DM1 should be considered the preferred 
adjuvant anti-HER2 treatment in patients with residual dis-
ease after neoadjuvant chemotherapy. With the expected 
increased use of T-DM1 in the early setting, the potential 
gonadotoxicity of this agent needs to be investigated for bet-
ter counseling premenopausal patients who are candidates to 
this treatment.

Conclusions
In the current era of rapidly emerging treatment options, 
the adjuvant management of premenopausal women with 
early breast cancer is becoming more complex also consider-
ing the specific age-related issues of this patient population 
(Figure 1).

In terms of best chemotherapy approach, in patients with 
high-risk breast cancer, the use of an anthracycline- and tax-
ane-based regimen with a DD schedule should be considered 
the preferred choice. In patients considered in the gray zone for 
chemotherapy indication, anthracyclines can be spared and the 
TC regimen is a valid option. For women with hormone recep-
tor-positive HER2-negative breast cancer, including among 
premenopausal patients, the use of genomic tests adds valuable 
prognostic and predictive information to help identifying 
patients requiring adjuvant chemotherapy in addition to endo-
crine therapy. Importantly, whenever there is clear indication 
for chemotherapy, considering the prognostic information and 
the possibility to tailor the subsequent adjuvant treatment, the 
neoadjuvant approach should be preferred.

For the choice of endocrine therapy, not only the indi-
vidual risk of recurrence but also the toxicity profile and 
treatment adherence should be considered as crucial factors 
when counseling premenopausal patients about the optimal 
approach. The addition of OFS to AI or tamoxifen should be 
considered standard of care in women at higher risk of recur-
rence, with a preference for an AI in the population of 
patients with the worst prognostic features. Tamoxifen alone 
remains the preferred approach in women at low risk of dis-
ease recurrence.

No major difference exists for the management of premeno-
pausal patients with HER2-positive disease as compared with 

Table 3. Characteristics of the main studies investigating adjuvant-targeted therapy approaches focusing on the results available in premenopausal 
patients.

STUDy PATIENTS, N TREATMENT ARM PREMENOPAUSAL 
PATIENTS, N

RESULTS IN 
PREMENOPAUSAL PATIENTS

APHINITy88 4804 CT + trastuzumab + pertuzumab vs 
CT + trastuzumab + placebo

2325 IDFS: HR: 0.99
(95% CI: 0.75-1.32)

EXTENET89 2840 Neratinib vs placebo 1327 IDFS: HR: 0.74
(95% CI: 0.53-1.04)

KATHERINE90 1486 T-DM1 vs trastuzumab 296a IDFS: HR: 0.50
(95% CI: 0.29-0.86)

Abbreviations: CI, confidence interval; CT, chemotherapy; HR, hazard ratio; IDFS, invasive disease-free survival.
aPatients < 40 years.
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older patients, with the same indication and expected benefit 
from the approved adjuvant anti-HER2-targeted therapies. 
With the only exception of patients with small tumor without 
nodal involvement for whom weekly paclitaxel and trastu-
zumab alone can be given, a neoadjuvant approach should be 
preferred in all the other cases considering the possibility to 
customize the adjuvant treatment according to the pathologic 
results at surgery and the substantial benefit of T-DM1 in 
those with residual disease.

In view of the complexity and the sensitive issues pertain-
ing this age group, a multidisciplinary approach is mandatory 
to establish the appropriate adjuvant treatment of premeno-
pausal women with early breast cancer. More prospective 
research efforts dedicated to premenopausal patients with 
breast cancer (including powered subgroup analyses in rand-
omized trials according to age and menopausal status at diag-
nosis) are required to further improve care, outcomes, and 
QoL of these women.
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