
Com’è Cambiata la Terapia Endocrina 
Adiuvante nei Tumori della Mammella

Matteo Lambertini, MD PhD
DiMI – U.O. Clinica di Oncologia Medica

Università di Genova – IRCCS Ospedale Policlinico San Martino

Funzione Ovarica e Qualità di Vita dopo il Tumore

14 dicembre 2022
Genova

@matteolambe



Disclosure Information

Lambertini Matteo:

• Consultant or advisor: Roche, Lilly, Novartis, AstraZeneca, Pfizer, Seagen, 
Gilead, MSD, Exact Sciences

• Speaker honoraria: Roche, Lilly, Novartis, Pfizer, Takeda, Ipsen, Sandoz, 
Libbs, Knight, Daiichi Sankyo

• Travel support: Gilead

• Research support (to the Institution): Gilead



• Introduction

• Adjuvant endocrine therapy in premenopausal patients
1. Tamoxifen alone
2. OFS plus tamoxifen
3. OFS plus an aromatase inhibitor
4. Refining treatment choice and practical issues
5. Adjuvant abemaciclib

• Conclusions

Outline



• Introduction

• Adjuvant endocrine therapy in premenopausal patients
1. Tamoxifen alone
2. OFS plus tamoxifen
3. OFS plus an aromatase inhibitor
4. Refining treatment choice and practical issues
5. Adjuvant abemaciclib

• Conclusions

Outline



Ferreira AR et al, Ann Oncol 2019;30(11):1784-95. Pistilli B et al, J Clin Oncol 2020;38(24):2762-72

cumulative, yet transient, QoL deterioration, which resolves
shortly after treatment completion, whereas ET has a more pro-
longed negative effect on QoL, and other studies have suggested
no major differences in QoL by treatment group [5, 6, 19–21].
For example, a pooled analysis of International BC Study Group
trials showed a measurable impact of CT on QoL during active
treatment, which was, however, transitory [19]. Nevertheless,
persistence of QoL deterioration was associated with treatment
strategy over time, with patients treated with chemoendocrine
treatment scoring lower than patients treated only with tamoxi-
fen. A previous cross-sectional study evaluating the QoL of BC
survivors on average 3 years after BC diagnosis suggested no over-
all major differences in QoL between adjuvant treatments groups
[6]. This is consistent, with a recent analysis of the TAILORx trial
that compared the impact of ET versus ET þ CT in the cognitive
function, fatigue and endocrine symptoms [21]. Overall, al-
though the addition of CT to ET led to greater cognitive impair-
ment, fatigue and endocrine symptoms in the first 3–6 months,
this change diluted between groups at a follow-up up to
36 months. Our study, making a comprehensive evaluation of
with the use of a QoL summary score and several Qol domains,
expands this knowledge. Patients were assessed at 2 years after
diagnosis and both CT and ET seemed to impact QoL, particular-
ly the C30-SumSc, each however playing a distinct role in differ-
ent domains. ET had a persistently negative and clinically
meaningful impact in C30-SumSc and in multiple functions and

symptoms, including role and social function and pain, insomnia
and systemic therapy side-effects. In contrast, ET seems to at-
tenuate the recovery in domains that typically improve overtime
such as emotional function and future perspectives. In contrast,
the impact of CT seemed to be transient and restricted to physical
and cognitive function, financial difficulties, body image and
breast symptoms, with no impact in the C30-SumSc at 2 years
post diagnosis. Our approach to evaluate the contributions of ET
and CT after stratification by menopausal status adds further to
the literature. In premenopausal patients, receipt of CT although
fading overtime overall, it was associated with significant deteri-
oration of several QoL domains. In addition, while CT seems to
be the only driver of cognitive impairment in premenopausal
women, both ET and CT contribute additively to cognitive de-
terioration in postmenopausal women. In postmenopausal
patients, deterioration of QoL was associated substantially with
ET. Treatment and treatment implications can greatly differ by
menopausal status partially explaining these differences. Eighty-
nine percent of premenopausal women in our cohort who
received ET were treated with tamoxifen compared with 88% of
postmenopausal women who received AIs; therefore, it is possible
that the use of AI might have driven our findings on the postme-
nopausal cohort. This is in line with recent longitudinal cohort
data of 186 BC patients that suggested significantly reduced phys-
ical QoL for patients treated with AIs 1 year after initiation of ET
compared with tamoxifen, but it contrasts with clinical trial data

Figure 1. Continued.
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Background: In early breast cancer (BC), there has been a trend to escalate endocrine therapy (ET) and to de-escalate
chemotherapy (CT). However, the impact of ET versus CT on the quality of life (QoL) of early BC patients is unknown. Here, we
characterize the independent contribution of ET and CT on patient-reported outcomes (PROs) at 2 years after diagnosis.

Patients and methods: We prospectively collected PROs in 4262 eligible patients using the European Organization for
Research and Treatment of Cancer QLQ-C30/BR23 questionnaires inside CANTO trial (NCT01993498). The primary outcome was
the C30 summary score (C30-SumSc) at 2 years after diagnosis.

Results: From eligible patients, 37.2% were premenopausal and 62.8% postmenopausal; 81.9% received ET and 52.8% CT. In the
overall cohort, QoL worsened by 2 years after diagnosis in multiple functions and symptoms; exceptions included emotional
function and future perspective, which improved over time. ET (Pint¼ 0.004), but not CT (Pint¼ 0.924), had a persistent negative
impact on the C30-SumSc. In addition, ET negatively impacted role and social function, pain, insomnia, systemic therapy side-
effects, breast symptoms and further limited emotional function and future perspective recovery. Although CT had no impact
on the C30-SumSc at 2-years it was associated with deteriorated physical and cognitive function, dyspnea, financial difficulties,
body image and breast symptoms. We found a differential effect of treatment by menopausal status; in premenopausal
patients, CT, despite only a non-significant trend for deteriorated C30-SumSc (Pint¼ 0.100), was more frequently associated with
QoL domains deterioration than ET, whereas in postmenopausal patients, ET was more frequently associated with QoL
deterioration, namely using the C30-SumSc (Pint¼ 0.004).

Conclusion(s): QoL deterioration persisted at 2 years after diagnosis with different trajectories by treatment received. ET, but
not CT, had a major detrimental impact on C30-SumSc, especially in postmenopausal women. These findings highlight the
need to properly select patients for adjuvant ET escalation.

Key words: early breast cancer, quality of life, endocrine therapy, chemotherapy, patient-reported outcome
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abstract

PURPOSE Nonadherence to long-term treatments is often under-recognized by physicians and there is no gold
standard for its assessment. In breast cancer, nonadherence to tamoxifen therapy after surgery constitutes
a major obstacle to optimal outcomes. We sought to evaluate the rate of biochemical nonadherence to adjuvant
tamoxifen using serum assessment and to examine its effects on short-term, distant disease-free survival (DDFS).

PATIENTS AND METHODS We studied 1,177 premenopausal women enrolled in a large prospective study
(CANTO/NCT01993498). Definition of biochemical nonadherence was based on a tamoxifen serum level
, 60 ng/mL, assessed 1 year after prescription. Self-reported nonadherence to tamoxifen therapy was collected
at the same time through semistructured interviews. Survival analyses were conducted using an inverse
probability weighted Cox proportional hazards model, using a propensity score based on age, staging, surgery,
chemotherapy, and center size.

RESULTS Serum assessment of tamoxifen identified 16.0% of patients (n 5 188) below the set adherence
threshold. Patient-reported rate of nonadherence was lower (12.3%). Of 188 patients who did not adhere to the
tamoxifen prescription, 55% self-reported adherence to tamoxifen. After a median follow-up of 24.2 months since
tamoxifen serum assessment, patients who were biochemically nonadherent had significantly shorter DDFS (for
distant recurrence or death, adjusted hazard ratio, 2.31; 95% CI, 1.05 to 5.06; P5 .036), with 89.5% of patients
alive without distant recurrence at 3 years in the nonadherent cohort versus 95.4% in the adherent cohort.

CONCLUSION Therapeutic drug monitoring may be a useful method to promptly identify patients who do not take
adjuvant tamoxifen as prescribed and are at risk for poorer outcomes. Targeted interventions facilitating patient
adherence are needed and have the potential to improve short-term breast cancer outcomes.

J Clin Oncol 38:2762-2772. © 2020 by American Society of Clinical Oncology
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INTRODUCTION

Previous studies suggested that 30% to 50% of patients
with chronic conditions in developed countries are
nonadherent to prescribed medications.1,2 Annually in
the United States, nonadherence to chronic medica-
tions is responsible for increased mortality rate, hospi-
talizations and health care costs.1,3 Nonadherence also
affects patient-physician relationships, possibly leading
to breakdown in trust and communication.2,4 In addi-
tion, because health care systems are evolving into
models where health care providers’ payments are tied
to outcomes, nonadherence can also affect health care
providers’ reimbursement.5 Therefore, optimizing ad-
herence may lead to dramatic improvements in health
outcomes, patient satisfaction, and costs.

To design effective programs supporting adherence,
it is first essential to better recognize when actual
medication use differs from the prescribed regimen.

There is no gold standard to identify nonadherence,
with the prevalent use of indirect methods, commonly
based on pharmacy prescription refills and patient-
administered questionnaires, which, although infor-
mative, do not capture the actual medication intake.
Particularly, it has been shown that patient self-report
tends to overestimate adherence rates from two- to
four-fold and pharmacy claims do not perfectly reflect
medication intake, especially if out-of-pocket costs are
low.6 Direct methods, such as measurement of the
level of the drug or its metabolites in the blood or urine
are less well studied and are not currently used in
clinical practice.3,4,7,8 Furthermore, nonadherence is
a complex phenomenon with a multitude of associated
factors, including patient, health care provider, and
disease-specific features, making it hard to identify
and intervene on causes of nonadherence.1,3

Most (80%) breast cancer patients have hormone
receptor–positive (HR1) disease and . 90% of these
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a median of 110 ng/mL (Table 1; Data Supplement).
Overall, 188 patients (16%) were below the set biochem-
ical adherence threshold of tamoxifen at year 1; 145 pa-
tients (12.3%) self-declared to be nonadherent: 89 (7.6%)
reported tamoxifen discontinuation and 56 (4.7%) reported
temporary interruptions. Among the 145 patients declaring
to be nonadherent, less than half (n 5 67) provided
a personal or medical reason for nonadherence. Among
these, toxicity was mentioned by 57 patients. Of 188 pa-
tients who were biochemically nonadherent, 104 (55.3%)
stated that they had been regularly taking tamoxifen over
the past year. None of those with tamoxifen serum levels
, 60 ng/mL was exposed to any of the drugs that may
interfere with tamoxifen serum levels. Although biochemical
and self-declared nonadherence were significantly asso-
ciated (P , .0001), only moderate concordance between
the two methods was found (concordance: 86%; 95% CI,
84% to 88%; Cramer V 5 0.429; Table 2).

Biochemical nonadherence was associated with multiple
factors. Patients not living with a partner as a couple (v with
a partner; adjusted odds ratio [aOR], 1.72; 95% CI, 1.02 to
2.89), those with more comorbidities (Charlson comorbidity
score $ 1 v 0; aOR, 1.85 95% CI, 1.09 to 3.15), and
patients who did not receive treatment with (neo)adjuvant
chemotherapy (v those who received chemotherapy; aOR,
1.74; 95% CI, 1.04 to 2.91) had higher odds of biochem-
ical nonadherence. In addition, symptoms after tamoxifen
prescription (median time from prescription to assessment,
3.9 months [95% CI, 3.0 to 5.1 months]) including mus-
culoskeletal symptoms (aOR, 1.58; 95% CI, 1.06 to 2.37)
and severe fatigue (aOR, 1.65; 95% CI, 1.07 to 2.5) in-
creased the risk of biochemical nonadherence (Fig 2).
Factors associated with patient-reported nonadherence
are described in the Data Supplement.

Impact of Nonadherence at Year 1 After Tamoxifen
Prescription on Survival Outcomes

After a median follow-up of 24.2 months from tamoxifen
prescription (IQR, 22.8-27.0), 38 events were registered
(Data Supplement) among 1,057 patients eligible for sur-
vival analysis. The median DDFS follow-up was balanced
between adherent and nonadherent groups defined by
serum assessment (median, 24.3 [IQR, 22.8-27.5] v 24.1
[IQR, 21.3-25.8] for nonadherence). In the PS IPTW, the
proportion of patients alive and without distant recurrence at
3 years was 95.4% in the adherent cohort and 89.5% in
the nonadherent cohort (Fig 3A). In the multivariate IPTW
model, nonadherent patients had a 131% increase in the
risk of death or disease recurrence (hazard ratio [HR], 2.31;
95% CI, 1.05 to 5.06).

Diagnoses of the models’ performance are fully presented
in the Data Supplement. Sensitivity and secondary ana-
lyses including BCFI demonstrated consistent results
(Fig 3B; Data Supplement). Full univariable and multi-
variable models are presented in the Data Supplement.
No difference in DDFS or BCFI outcomes was found
between self-reported adherence and nonadherence
(Data Supplement).

DISCUSSION

Nonadherence to adjuvant endocrine therapy for early
breast cancer is often under-recognized partly because of
the unavailability of a gold standard method for its de-
tection and challenges in incorporating assessments of
adherence into routine clinical practice. Our study em-
phasizes that the real-life prevalence of nonadherence to
medications is still not well quantified: health care pro-
viders tend to overestimate to what extent patients take
their prescribed, long-term, oral treatments, whereas
patients tend to underreport treatment discontinuations
or interruptions.29 Studies that tried to quantify the preva-
lence of nonadherence have yielded heterogeneous re-
sults, mostly reporting on indirect estimations obtained
using patient self-report and prescription refill data.1,2,7

In breast cancer, previous studies based on indirect
methods suggested that nonadherence to adjuvant en-
docrine therapy over 5 years ranges from 25% to 50%, with
this proportion increasing over time.10-12,30 Only one study
measured adherence to endocrine therapy by using an
objective method based on drug serum assessment, al-
though it did not provide correlations with breast cancer
outcomes.8 In our study, serum assessment was able to
identify a worryingly high proportion of patients, one in six,
who were nonadherent to therapy at only 1 year after
treatment prescription. Patient self-reports underestimated
rates of nonadherence. Notably, 55% of patients who were
nonadherent by serum assessment might not overtly ac-
knowledge nonadherence.

TABLE 2. Concordance Between Serum and Self-Declaration Methods to Assess
Adherence

Self-Declaration

Serum Assessment, No. (%)

Adherent Nonadherent Total

Adherent 928 (93.8) 104 (55.3) 1,032 (87.7)

Nonadherenta 61 (6.2)b 84 (44.6) 145c (12.3)

Total 989 (84.0) 188 (16.0) 1,177

NOTE. Concordance: 86% (95% CI, 84% to 88%); x2 P , .0001; Cramer V 5
0.4293.

aA patient was considered self-declared nonadherent if she cited one of the
following conditions: no ongoing hormone therapy, treatment interruption, or
treatment discontinuation preceding the year-1 assessment.

bA total of 61 patients were adherent by serum assessment, but declared to be
nonadherent: 50 were due to treatment interruptions, and 11 were due to treatment
discontinuation.

cOf the 145 patients who self-reported nonadherence, 57 declared interruptions,
52 discontinued treatment, and 37 had switched to an aromatase inhibitor due to
toxicity.
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Never Forget QoL and Adherence !
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Evidence-based approaches for the management of 
side-effects of adjuvant endocrine therapy in patients with 
breast cancer
Maria Alice Franzoi, Elisa Agostinetto, Marta Perachino, Lucia Del Mastro, Evandro de Azambuja, Ines Vaz-Luis, Ann H Partridge, Matteo Lambertini

The growing availability of more effective therapies has contributed to an increased survival of patients with breast 
cancer. In hormone receptor-positive early disease, increased survival is strongly correlated with the use of adjuvant 
endocrine therapy, but this therapy can cause side-effects that have major consequences in terms of treatment 
adherence and patients’ quality of life. In premenopausal breast cancer survivors, these side-effects might be even 
more prominent due to the abrupt suppression of oestrogen associated with the most intense endocrine therapies. 
An important ambition of cancer care in the 21st century is to recover pre-cancer quality of life and emotional and 
social functions, which is only possible through the mitigation of the side-effects of anticancer treatments. This 
Review presents a comprehensive summary of the efficacy and safety data of the available interventions (hormonal 
and non-hormonal pharmacological strategies, non-pharmacological approaches, and complementary and 
alternative medicine) to control selected side-effects associated with adjuvant endocrine therapy (hot flashes, 
sexual dysfunction, weight gain, musculoskeletal symptoms, and fatigue), providing updated, evidence-based 
approaches for their management.

Introduction
Breast cancer mortality rates have been decreasing over 
the past 20 years, and patients with breast cancer now 
represent the largest group of cancer survivors.1 About 70% 
of breast cancers are hormone receptor-positive, for which 
the mainstay of treatment is oestrogen deprivation 
(endocrine therapy).2 Adjuvant therapy with either 
tamoxifen or aromatase inhibitors reduces breast cancer 
recurrence and improves overall survival in patients with 
hormone receptor-positive breast cancer.3,4 However, the 
benefits achieved with adjuvant endocrine therapy come 
at a cost. Distressing side-effects associated with adjuvant 
endocrine therapy include hot flashes, sexual dysfunction, 
weight gain, musculoskeletal symptoms, bone density 
loss, depression, cognitive dysfunction, and fatigue.5,6 
There is solid evidence showing that these long-lasting 
side-effects substantially impair patients’ quality of life 
and treatment adherence.7

In premenopausal patients with breast cancer, adjuvant 
endocrine therapy can be escalated with the addition of 
ovarian function suppression to tamoxifen or to an 
aromatase inhibitor.8,9 Because of the abrupt decrease in 
oestrogen concentrations induced by ovarian function 
suppression, the side-effects of endocrine therapy can be 
even more prominent in premenopausal patients.10 
A recent study on premenopausal women with breast 
cancer found a rate of 16% non-adherence assessed 
through biochemical testing 1 year after prescription of 
tamoxifen, which was hypothesised to partly correlate 
with the presence of side-effects  (fatigue and musculo-
skeletal symptoms). Importantly, non-adherence to 
tamoxifen resulted in impaired cancer-specific out-
comes.11 Ovarian function suppression increases the 
occurrence of side-effects of adjuvant endocrine therapy 
in premenopausal women; however, similar quality-of-
life indicators have been reported for tamoxifen or 

aromatase inhibitors combined with ovarian function 
suppression. Patients treated with tamoxifen plus ovarian 
function suppression are more affected by hot flushes 
and night sweats, whereas patients treated with 
aromatase inhibitors plus ovarian function suppression 
report higher rates of sexual dysfunction and musculo-
skeletal symptoms.12 Collectively, these side-effects can 
be severely bothersome and affect treatment adherence, 
as reflected in observed rates of early discontinuation: 
about 20% for both oral endocrine therapy (all types) and 
ovarian function suppression (regardless of the 
prescribed oral endocrine therapy).8

Although the rates of non-adherence are reported to be 
lower for postmenopausal patients, decreased quality of 
life6 and treatment discontinuation13 due to side-effects 
are also important issues for these patients.14 In addition, 
treatment adherence appears to be different in clinical 
trials and in clinical practice, where discontinuation rates 
from oral adjuvant endocrine therapy are higher, varying 
from 31% to 73% after 5 years of treatment.13,15,16

Despite the high frequency of adverse events related to 
endocrine therapy, this topic is often underestimated and 
underaddressed during follow-up consultations, when 
the focus is usually on the risk of disease recurrence.10,17 
Chemotherapy-induced toxicities tend to be accepted 
by patients and physicians because the adjuvant or 
neoadjuvant treatment period is short and these toxicities 
are mostly reversible. By contrast, patients are asked to 
take adjuvant endocrine therapy for 5 years or 10 years, 
throughout which there is a continual potential to 
develop toxicities, even if such adverse events are of 
lower grade.6 Proactive symptom management is an 
important element of survivorship care to ensure patients 
have the best possible treatment outcomes alongside the 
complex balance of tolerability, treatment adherence, and 
quality of life.
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The choice of non-hormonal pharmacological therapy 
should be a shared decision between physician and 
patient. This discussion should also consider concomitant 
medications, comorbidities, and the safety profile of the 
proposed pharmacological strategies, including potential 
drug interactions. Considering that the efficacy of most 
of these therapies has also been shown with lower doses, 
starting with a low dose to evaluate response and 
tolerability is preferable.

For hormonal strategies, the progesterone analogues 
megestrol32 and medroxyprogesterone33,34 are highly 
efficacious for the treatment of hot flashes in women 
with breast cancer (appendix p 5). Although isolated 
progestogens have been used for the treatment of 
metastatic breast cancer in the past, their safety is not yet 
established in patients with early breast cancer. There are 
concerns associated with their use because the 
combination of oestrogen and progesterone has been 
shown to increase the risk of breast cancer recurrence.19,21

Non-pharmacological strategies
Weight control and dietary intervention might be an 
important strategy to reduce hot flashes in breast cancer 
survivors. As suggested by two cohort studies, weight 
gain was independently associated with the risk of 
developing hot flashes in women taking aromatase 
inhibitors or tamoxifen.35,36 Although weight control can 
be achieved with a dietary intervention, a subgroup 
analysis of the WHEL study,37 which investigated the 
effect of a high-vegetable, high-fibre, low-fat diet in breast 
cancer survivors, showed no decrease in vasomotor 
symptoms for patients receiving tamoxifen assigned to 
the intervention group.

A stellate ganglion block procedure is effective in the 
control of hot flashes in breast cancer survivors taking 
endocrine therapy, as initially shown in small single-arm 
studies with an improvement in the hot flash score of up 
to 60% (appendix p 6). Although one study showed a 
greater improvement in hot flash score with stellate 
ganglion block versus pregabalin,38 a more recent study 
comparing this strategy to paroxetine showed similar 
results in both groups.39 Therefore, considering the 
invasiveness of stellate ganglion block, the pharmacological 
approach might be preferred as a first strategy.

Cognitive behavioural therapy is another intervention 
that can help breast cancer survivors to manage 
vasomotor symptoms by affecting their perception and 
cognitive appraisal of hot flashes (appendix p 6). The 
randomised MENOS 1 trial40 compared usual care 
versus usual care plus 6 weeks of group cognitive 
behavioural therapy (including psychoeducation, pace 
breathing, and relaxation). The intervention group 
reported a significant reduction of the perceived burden 
of hot flashes and night sweats, with a sustained effect 
after 26 weeks. However, there was no significant 
difference in the frequency of hot flashes between the 
two groups at either 9 weeks or 26 weeks. The dropout 

rates in this trial were low, suggesting that this inter-
vention was highly acceptable.40 The absence of adverse 
events and the additional benefits on mood and sleep40 
observed with this strategy call for additional studies 
comparing or adding this approach to non-hormonal 
active treatments.

Complementary and alternative medicine
Data from randomised trials suggest that acupuncture 
might be an efficacious option for the treatment of hot 
flashes in breast cancer survivors receiving adjuvant 
endocrine therapy (appendix p 7). The efficacy of this 
intervention was initially reported as inconsistent, and 
data showed that sham acupuncture has also a positive 
effect on hot flash scores (placebo effect). Nevertheless, a 
more recent randomised trial suggested that patients 
treated with true acupuncture have a higher benefit in 
reduction of hot flashes composite score when compared 
with sham acupuncture, gabapentin, or placebo.41,42 The 
durability of the therapeutic effects after treatment is an 
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interventions are available to control or reverse them. 
This is crucial to increase treatment adherence and 
quality of life during adjuvant endocrine therapy. An 
individualised approach when choosing an intervention 
to control these symptoms is likely to have better chances 
of achieving a positive effect. The presence and degree of 
severity of the specific side-effects and their impact on 
everyday life should be assessed during consultations, 
and balanced with the expectations of the patient with 
the inter vention. Notably, the instruments for outcome 
measures frequently differ among the studies, making it 
difficult to aggregate and pool the data to give clear 
treatment recommendations. Additionally, the duration 
of the supportive intervention is an important knowledge 
gap, considering the indication of endocrine therapy for 
up to 5–10 years after diagnosis.

After careful consideration of the efficacy, safety, and 
adverse event profile of the treatment options, a decision 
should be made taking into account the resources 
available, reimbursement by private and or public health 
care systems, consequences on patients’ financial 
resources, and patients’ preference (figure 2). Some 
interventions might be effective for different symptoms 
(figure 3), which should be taken into consideration 
during the decision process, as the ability to address 
multiple symptoms with one intervention could, 
ultimately, be the key to improving the patient’s quality 
of life. We acknowledge that com plementary and 
alternative medicine strategies are not completely unified 
procedures and that, consequently, the results of the 

intervention might vary according to the protocol used, 
training of the health-care professional, and the patient’s 
characteristics. In addition, few studies compared 
complementary and alternative medicine strategies with 
traditional interventions.

A multidisciplinary, certified, and dedicated team 
facilitating patient access to effective interventions should 
be pursued. Remote interventions (internet, telephone, 
and home-based) could also be effective and might be a 
good vehicle for disseminating these important inter-
ventions at a lower cost and time with a greater reach, 
including breast cancer survivors living in remote areas. 
Considering the potential upcoming availability of 
escalated adjuvant strategies,83 including combinations 
with targeted agents characterised by a peculiar safety 
profile,84 the burden of endocrine therapy-related side-
effects is expected to become even more relevant in the 
near future and a growing attention to their proper 
management is likely to become essential.
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Search strategy and selection criteria

We searched PubMed for publications from inception to 
Aug 10, 2020, using the search terms “breast cancer” OR 
“breast neoplasm” OR “breast tumor” OR “breast tumors” OR 
“breast tumour” OR “breast tumours” OR “breast neoplasms” 
[Medical Subject Headings]) AND “endocrine therapy side-
effects” OR ‘’endocrine therapy toxicity’’ OR “early menopause” 
OR “sexual dysfunction” OR “genitourinary syndrome” OR 
“vaginal dryness” OR “dyspareunia” OR “vaginal atrophy” OR 
“Hot flashes” OR “vasomotor symptoms” OR “weight gain” OR 
‘’weight loss’’ “asthenia” OR “arthralgia’’ OR ‘’fatigue’’ OR 
‘’quality of life’’ OR ‘’QoL’’ NOT (animals [Medical Subject 
Headings] NOT humans [Medical Subject Headings]) with no 
time restriction. We reviewed only papers in English 
investigating an intervention in breast cancer survivors treated 
with adjuvant endocrine therapy. The full list of assessed 
articles and their main findings are available in the appendix. 
The final references included in this manuscript were selected 
on the basis of their relevance to the scope of this Review.
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(0·06) for ER-negative PR-negative disease (2p=0·60; 
fi gure 1). 

Analyses of quantitative ER and PR measurements did 
not materially change these fi ndings (fi gure 2). If the ER 
measurement was less than 10 fmol/mg cytosol protein 
(ie, ER-poor disease) there was no apparent benefi t from 
addition of tamoxifen. Even for weakly positive ER, 

however, there was substantial benefi t (RR 0·67 [SE 0·08] 
for ER 10–19 fmol/mg), and the proportional eff ect at 
much higher ER was only slightly better (RR 0·52 [0·07] 
for ER ≥200 fmol/mg, trend in RR with ER [if ER 
≥10 fmol/mg] p=0·002). In ER-positive disease, the PR 
measurements were not predictive of who would respond 
to tamoxifen, so subsequent analyses ignore PR and are 

Figure 1: Relevance of measured ER and PR status to the eff ects of about 5 years of tamoxifen on the 10-year probability of recurrence
Outcome by allocated treatment in trials of about 5 years of adjuvant tamoxifen. Event rate ratio (RR) is from summed log-rank statistics for all time periods. Gain 
(and its SE) is absolute diff erence between ends of graphs. ER=oestrogen receptor. PR=progesterone receptor. O–E=observed minus expected, with variance V.
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Figure 4: Subgroup analyses of the tamoxifen versus control recurrence rate ratio, for ER-positive disease 
Outcome by allocated treatment in trials of about 5 years of adjuvant tamoxifen. ER=oestrogen receptor. O–E=observed minus expected, with variance V. 
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Figure 4: Subgroup analyses of the tamoxifen versus control recurrence rate ratio, for ER-positive disease 
Outcome by allocated treatment in trials of about 5 years of adjuvant tamoxifen. ER=oestrogen receptor. O–E=observed minus expected, with variance V. 
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SOFT Trial
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Overall Survival (median follow-up: 12 years) 
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SOFT No Chemotherapy Cohort
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>95% of women surviving at 12 years
56% deaths after a BC event

SOFT
All 

Deaths
After BC

Event

2nd

Cancer

No 

Cancer

Unkn. 

Cancer

E+OFS 15 7 4 2 2
T+OFS 18 10 4 1 3

T 19 12 2 4 1
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Distant Recurrence
Pts 0-5y >5y All HR (95%CI) vs T

E+OFS 470 3 8 11 0.54 (0.26-1.14)
T+OFS 473 7 10 17 0.82 (0.43-1.56)

T 476 6 14 20 .

Death
Pts 0-5y >5y All HR (95%CI) vs T

E+OFS 470 5 10 15 0.79 (0.40-1.56)
T+OFS 473 3 15 18 0.94 (0.49-1.79)

T 476 2 17 19 .

Years since randomization
0                                                         5 12

Years since randomization
0                                                         5 12

5-yr:
99.3
98.5
98.7

12-yr:
97.7  
95.9
95.8

12-yr: 
97.1
95.2
95.8

5-yr:
98.9
99.3
99.6

Unkn (unknown)=death with no information about breast or 2nd (non-breast) cancer events

Numbers of deaths, relative to a BC event or 2nd (non-breast) cancer

Overall SurvivalDistant Recurrence-free Interval
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T+OFS vs T:  absolute reduction in distant recurrence, 2.6% at 12 years
reduction in death persists, absolute reduction 4.7% at 12 years

E+OFS vs T:  reductions of 4.5% and 4.0%, at 12 years 

0-5 years >5 years
Recur HR (95% CI) vs T Recur HR (95% CI) vs T

E+OFS: 65 0.77 (0.56-1.07) 34 0.81 (0.51-1.29)
T+OFS: 76 0.91 (0.67-1.24) 38 0.92 (0.59-1.44)

T: 81 . 39 .
At risk: 1628 pts 7131 pyfu 1257 pts 8005 pyfu

pyfu=person-years follow-up

Distant 
Recur HR (95%CI) vs T

E+OFS 99 0.79 (0.60-1.03)
T+OFS 114 0.91 (0.71-1.18)

T 120 .

Death HR (95%CI) vs T
E+OFS 88 0.80 (0.61-1.07)
T+OFS 85 0.75 (0.57-1.00)

T 107 .

0-5 years >5 years
Deaths HR (95% CI) vs T Deaths HR (95% CI) vs T

E+OFS: 40 0.93 (0.61-1.43) 48 0.72 (0.50-1.05)
T+OFS: 26 0.60 (0.37-0.97) 59 0.86 (0.60-1.22)

T: 43 . 64 .
At risk: 1628 pts 7681 pyfu 1427 pts 9295 pyfu

5-yr:
87.6
85.2
84.2

12-yr:
79.6  (+4.5% vs T)
77.7  (+2.6% vs T)
75.1

12-yr: 
82.9 (+4.0% vs T)
83.6 (+4.7% vs T)
78.9

5-yr:
92.4
95.0
91.7

Overall SurvivalDistant Recurrence-free Interval
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Adjuvant Endocrine Therapy: OFS + Tamoxifen
ASTTRA Trial
Median follow-up: 8.9 years



Ribi K et al, J Clin Oncol 2016;34:1601-10. Saha P et al, J Clin Oncol 2017;35:3113-22

Adjuvant Endocrine Therapy: OFS + Tamoxifen
Safety Profile and Adherence

For gynecologic symptoms, changes over time and differences
between treatments, even if statistically significant, were mar-
ginally clinically meaningful. However, 19% of patients in the
total sample stopped tamoxifen, and 21% of patients dis-
continued triptorelin early.2 A substantial minority of patients

are expected to suffer from burdensome symptoms.24 Women’s
judgment of gains in survival that make endocrine treatment
worthwhile varies considerably, and larger benefits are required
to make it worthwhile compared with chemotherapy.25,26 Our
results provide a detailed picture of patients’ perception of

GLOBAL
INDICATOR

Change in QoL Score From Baseline (mean with 95% CI;
± 8 is the minimal clinically meaningful change in QoL scores)

Worsening Improving Worsening Improving Worsening Improving

6 months 24 months 60 months

–60 –50 –8–20–30–40 0 208 –50 –8–20–30-40 0 208–50 –8–20–30–40 0 208–60 –60

Physical well-being

Mood

Coping effort

Treatment burden

Health perception

Tamoxifen Tamoxifen + OFS

Fig 4. Change in quality-of-life (QoL) global indicator scores from baseline to 6, 24, and 60 months, according to treatment assignment, overall across chemotherapy
cohorts. The vertical line at 6 8 indicates the minimal clinically meaningful change in QoL scores. OFS, ovarian function suppression.

Change in QoL Score From Baseline (mean with 95% CI;
± 8 is the minimal clinically meaningful change in QoL scores)

Worsening Improving Worsening Improving Worsening Improving

6 months 24 months 60 months

–60 –50 –8–20–30–40 0 208 –50 –8–20–30–40 0 208–50 –8–20–30–40 0 208–60 –60

Tamoxifen Tamoxifen + OFS

SYMPTOM INDICATOR

Hot flushes

Difficulties in becoming aroused

Loss of sexual interest

Vaginal itching/irritation

Vaginal dryness

Vaginal discharge

Sweats (including night sweats)

Bone or joint pain

Troubled by weight gain

Tiredness

Sleep disturbance

Feeling sick (nausea/vomiting)

Appetite

Headaches

Feeling dizzy

Being irritable

Vasomoter

Gynecologic/sexual

Musculoskeletal/neurology pain

GI

Constitutional/psychological

Fig 3. Change in quality-of-life (QoL) symptom indicator scores from baseline to 6, 24, and 60 months, according to treatment assignment, overall across chemotherapy
cohorts. The vertical line at 6 8 indicates the minimal clinically meaningful change in QoL scores. OFS, ovarian function suppression.
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Trials
Trial Year

started
Comparison N Median FU

ABCSG 12 1999 Goserelin: (anastrozole vs tamoxifen) 
± zoledronic acid x 3yrs

1694 8.0yrs

TEXT 2003 Triptorelin: (exemestane vs 
tamoxifen) x 5yrs

2635 9.1yrs

SOFT 2003 Triptorelin: (exemestane vs 
tamoxifen) x 5yrs

1998 7.9yrs

HOBOE 2004 Triptorelin: (letrozole vs tamoxifen) x 
5yrs

703 5.3yrs

Total 7030 8.0yrs

Adjuvant Endocrine Therapy: OFS + AI

EBCTCG, Lancet Oncol 2022;23(3):382-92

No overall survival benefit observed so far

Articles

www.thelancet.com/oncology   Published online February 3, 2022   https://doi.org/10.1016/S1470-2045(21)00758-0 5

the rate of recurrence (RR 0·68, 99% CI 0·55–0·85; 
p<0·0001), with no further benefit, or loss of benefit, in 
years 5–9 (RR 0·98, 99% CI 0·73–1·33; p=0·89) or 
beyond year 10 (figure 2). The 5-year absolute risk of 
breast cancer recurrence was 3·2% (95% CI 1·8–4·5) 
lower in the aromatase inhibitor group than in the 
tamoxifen group (6·9% vs 10·1%, figure 1A), with a 
similar absolute difference in 10-year recurrence: 
14·7% in the aromatase inhibitor group versus 17·5% in 
the tamoxifen group. Distant recurrence was reduced in 
the aromatase inhibitor group versus the tamoxifen 
group (RR 0·83, 95% CI 0·71–0·97; p=0·018; figure 1B, 
appendix p 4), but, with a median follow-up of 8·0 years, 

there was no significant difference in breast cancer 
mortality (1·01, 0·82–1·24; p=0·94; figure 1C) or all-
cause mortality (1·04, 0·86–1·27; p=0·68; figure 1D, 
appendix p 6). The risk ratio for breast cancer mortality 
after being treated with an aromatase inhibitor com pared 
with being treated with tamoxifen was 1·25 (99% CI 
0·85–1·85) in years 0–4 of follow-up and 0·80 (0·54–1·19) 
in years 5–9 (figure 1C, appendix p 9).

Subgroup analyses of any recurrence, distant 
recurrence, and breast cancer mortality are shown in 
figure 2 and the appendix (pp 8–9). The proportional 
reductions in loco regional recurrence (RR 0·72, 95% CI 
0·55–0·94; p=0·014; appendix p 3), and new contralateral 
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Figure 1: Aromatase inhibitors versus tamoxifen in premenopausal women
(A) Any recurrence, (B) distant recurrence, (C) breast cancer mortality, and (D) all-cause mortality. O–E=observed minus expected. RR=rate ratio. V=variance of O–E.

Breast cancer mortality
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AI Question: SOFT+TEXT Overall Populations
42% LN+; 13 years median follow-up
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E+OFS vs T+OFS: absolute reduction in distant recurrence, 1.8% at 12 years
absolute reduction in death, 1.0% at 12 years
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Recur HR (95% CI) Recur HR (95% CI)
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T+OFS: 175 . 120 .
. . . . .
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pyfu=person-years follow-up

Distant 
Recur HR (95%CI) P
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SOFT+TEXT Overall Survival by HER2 Status & Cohort
13 years median follow-up

HER2-negative cancers predominate in each trial: 
E+OFS vs T+OFS, absolute improvement in overall survival 3.3% at 12 years
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tamoxifen plus OFS (fi gures 3 and 4C; overall between-
group diff erence in mean change in score from baseline 
at 6 months: –15 [95% CI –17 to –13], 24 months: –7 [–9 to 
–5], 60 months: –5 [–7 to –3], p<0·0001 for each; primary 
hypothesis 2).

Patients receiving exemestane plus OFS indicated a 
greater decline in sexual interest than did those receiving 
tamoxifen plus OFS (fi gures 3 and 4B). This diff erence 
increased over time (overall between-group diff erence in 
mean change in score from baseline at 6 months: –5 [95% 
CI –7 to –3], 24 months: –7 [–10 to –5], and 60 months: –8 
[–10 to –5], p<0·0001 for each; fi gures 3 and 4B; primary 
hypothesis 3). At baseline, 1548 (76%) of 2033 patients 
receiving exemestane plus OFS who responded and 1556 
(76%) of 2045 patients receiving tamoxifen plus OFS who 
responded reported being sexually active. This decreased at 
6 months to 1261 (69%) of 1819 responding patients in the 
exemestane plus OFS group and 1348 (74%) of 
1827 responding patients in the tamoxifen plus OFS group, 
at 24 months to 1171 (70%) of 1682 and 1284 (75%) of 
1705 responding patients, respectively, and at 60 months to 
641 (62%) of 1030 and 702 (71%) of 992 responding patients, 
respectively. Patients who were sexually active and receiving 
exemestane plus OFS had increased diffi  culty becoming 
aroused than did patients receiving tamoxifen plus OFS 
(overall between-group diff erence in mean change in score 
from baseline at 6 months: –5 [95% CI –8 to –3], p<0·0001; 
24 months: –6 [–8 to –3], p<0·0001, and 60 months: –4 [–7 
to –1], p=0∙0068; fi gure 3). No treatment diff erences were 
noted in vaginal itching or irritation (fi gure 3).

Patients in each treatment group felt similarly troubled 
by weight gain over the whole treatment period 
(fi gures 3 and 4D) and reported signifi cant sleep 
disturbance in the short and mid terms (appendix). There 
were also no diff erences between the randomised 
treatments in appetite, feeling sick (nausea or vomiting), 
tiredness, headaches, being irritable, or feeling dizzy 
(fi gure 3). Changes in global indicators from baseline to 
6 months, 24 months, and 60 months are shown in 
fi gure 5. No treatment diff erences were noted in global 
domain indicators between patients receiving exemestane 
plus OFS and those receiving tamoxifen plus OFS 
(fi gure 5; secondary hypothesis 1). Generally, patients 
reported small changes in physical wellbeing, mood, and 
health perception in the short, mid, and long terms (all 
<8 points), but indicated less eff ort to cope over time 
(fi gure 5). There was no treatment diff erence in these 
global domains between patients receiving exemestane 
plus OFS compared with those receiving tamoxifen plus 
OFS (secondary hypothesis 1). Changes in treatment 
burden were smaller than those for the key symptoms.

Patients not given chemotherapy indicated no 
diff erence in treatment burden between the two treat-
ments (appendix). In patients who received chemo-
therapy, those receiving exemestane plus OFS, especially 
patients who received previous chemotherapy, reported 
being more bothered by the treatment burden indicator 
in the short term than did those receiving tamoxifen plus 
OFS (SOFT, between-group diff erence in mean change 
of score from baseline, at 6 months: –7 [95% CI –11 to 

Figure 3: Change in QoL symptom indicator scores from baseline to 6 months, 24 months, and 60 months for overall TEXT and SOFT population according to 
treatment assignment
The dashed vertical line at ±8 indicates the minimal clinically meaningful change from baseline in QoL scores. OFS=ovarian function suppression. QoL=quality of life.
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Current recommendations

THE BOTTOM LINE

Recommendations for Adjuvant Endocrine Therapy for Women With Hormone Receptor–Positive Breast
Cancer: American Society of Clinical Oncology Clinical Practice Guideline Update

Guideline Questions

1. Should premenopausal women with estrogen receptor (ER)–positive tumors receive adjuvant ovarian suppression in
addition to standard adjuvant therapy and, if so, in which subsets of patients?

2. If ovarian suppression is recommended, should ovarian suppression be administered in combination with tamoxifen or
an aromatase inhibitor (AI)?

Target Population
Premenopausal women with stage I to III hormone receptor–positive breast cancer.

Target Audience
Medical, surgical, and radiation oncologists; oncology nurses and physician assistants; obstetrician/gynecologists; general
practitioners; and patients.

Methods
An Update Panel was convened to develop and update clinical practice guideline recommendations based on a systematic review of the
medical literature.

Recommendations

1. Should premenopausal women with ER-positive tumors receive adjuvant ovarian suppression in addition to standard
adjuvant therapy and, if so, in which subsets of patients?

1.1 The Panel recommends that higher-risk patients should receive ovarian suppression in addition to adjuvant endocrine
therapy, whereas lower-risk patients should not.

Qualifying Statement
The Panel notes that two prospective studies did not show overall clinical benefit for the addition of ovarian suppression to tamoxifen
in premenopausal, ER-positive breast cancer. However, in a large subset of womenwith higher-risk cancers, nearly all of whom received
chemotherapy but remained premenopausal, ovarian suppression added to tamoxifen reduced the risk of breast cancer recurrence.
Because of the design of the clinical trials, there are few definitive criteria by which to define risk.

1.2 Women with stage II or stage III breast cancers who would ordinarily be advised to receive adjuvant chemotherapy
should receive ovarian suppression in addition to endocrine therapy.

1.3 Women with stage I or II breast cancers at higher risk of recurrence, who might consider chemotherapy, may also be
offered ovarian suppression in addition to endocrine therapy.

1.4 Women with stage I breast cancers not warranting chemotherapy should receive endocrine therapy but not receive
ovarian suppression.

1.5 Women with node-negative cancers 1 cm or less (T1a, T1b) should receive endocrine therapy but not receive ovarian
suppression.

[Benefits: increasing disease-free survival (DFS), freedom from breast cancer, and freedom from distance recurrence. Harms: worse
menopausal symptoms and sexual functioning, including hot flashes, sweating, weight gain, vaginal dryness, and decreased libido.]

Evidence quality: Intermediate
Recommendation type: Evidence based and consensus
Recommendation strength: Moderate

Qualifying Statements
• The standard duration of ovarian suppression in the included trials was 5 years. With no comparative data available on
alternative durations, the Panel supports ovarian suppression for 5 years.

(continued on following page)
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Some trials included women with tumors that were hormone
receptor negative. Others included women receiving adjuvant
chemotherapy, which frequently caused ovarian suppression in
premenopausal patients. Not all the trials administered tamoxifen to
women with estrogen receptor (ER)–positive tumors. Paradoxically,
multiple retrospective analyses suggested that in premenopausal
women with ER-positive cancers who received adjuvant chemo-
therapy and tamoxifen, those who became postmenopausal with
adjuvant therapy had better outcomes than those women who
retained menstrual function despite chemotherapy.4,5

A Cochrane analysis published in 2009 found that GnRH
agonist therapy could be effective as adjuvant therapy for breast
cancer but acknowledged that the role of ovarian suppression in
women also receiving tamoxifen and/or chemotherapy was
uncertain.6 Based on these inconclusive data and confounding
clinical trials experiences, an ad hoc expert guideline panel from
ASCO endorsed in 20117 a guideline from Cancer Care Ontario8

that recommended against the addition of ovarian suppression to
tamoxifen or chemotherapy or both as adjuvant treatment of breast
cancer. The ASCO panel did so with the “the qualification that
ongoing research studies may alter the recommendations of the

panel.” At present, the standard adjuvant endocrine treatment of
premenopausal women is tamoxifen.9

In the past year, randomized trials with robust methodological
designs have analyzed the effect of ovarian suppression among
premenopausal women with ER-positive breast cancers treated
with tamoxifen, including those who received chemotherapy
provided that they retained ovarian function after chemotherapy
treatment. Based on the clinical significance of these findings, the
ASCO guideline panel on adjuvant endocrine therapy convened to
address ovarian suppression in premenopausal women with ER-
positive tumors. This 2015 Update does not address the other
clinical questions posed in the 2010 guideline and 2013 Update.
The Data Supplement provides a summary of those previous
recommendations, which remain current.

GUIDELINE QUESTIONS

This clinical practice guideline addresses two overarching clinical
questions:

THE BOTTOM LINE (CONTINUED)

• To date there is no adequate evidence for assessing the benefit of adjuvant ovarian suppression in women at sufficient risk
to warrant chemotherapy compared with 10 years of tamoxifen.

• There is no current role for ovarian suppression as adjuvant therapy in ER-negative breast cancers.
• There are substantial adverse effects to ovarian suppression. Clinicians and patients should consider the tradeoffs of
adverse effects when choosing ovarian suppression.

• The long-term effects of ovarian suppression on breast cancer risk and survival are not yet established.

2. If ovarian suppression is recommended, should ovarian suppression be administered in combination with tamoxifen or
an AI?

• Ovarian suppression may be administered with either tamoxifen or an AI.

[Benefits: increasing disease-free survival, freedom from breast cancer, and freedom from distance recurrence; Harms: worse
menopausal symptoms and sexual functioning, including hot flashes, sweating, weight gain, vaginal dryness, and decreased libido;
osteopenia/osteoporosis]

Evidence quality: High
Recommendation type: Evidence based
Recommendation strength: Strong

Qualifying Statements
• Tamoxifen and AI therapy differ in their adverse-effect profiles, which may affect patient preferences.
• Clinicians should be alert to the possibility of incomplete ovarian suppression with gonadotropin-releasing hormone
agonist therapy and evaluate patients in whom there is concern for residual ovarian function.

ASCO believes that cancer clinical trials are vital to informmedical decisions and improve cancer care, and that all patients should have
the opportunity to participate.

Additional Resources: More information, including a Data Supplement with additional evidence tables, a Methodology Supplement with
information about evidence quality and strength of recommendations, slide sets, and clinical tools and resources, is available at www.asco.
org/guidelines/endocrinebreast and www.asco.org/guidelineswiki. Patient information is available at www.cancer.net.
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Adjuvant Endocrine Therapy for Women With Hormone
Receptor–Positive Breast Cancer: American Society of
Clinical Oncology Clinical Practice Guideline Update on
Ovarian Suppression
Harold J. Burstein, Christina Lacchetti, Holly Anderson, Thomas A. Buchholz, Nancy E. Davidson,
Karen E. Gelmon, Sharon H. Giordano, Clifford A. Hudis, Alexander J. Solky, Vered Stearns, Eric P. Winer, and
Jennifer J. Griggs

A B S T R A C T

Purpose
To update the ASCO adjuvant endocrine therapy guideline based on emerging data concerning the
benefits and risks of ovarian suppression in addition to standard adjuvant therapy in premenopausal
women with estrogen receptor–positive breast cancer.

Methods
ASCO convened an Update Panel and conducted a systematic review of randomized clinical trials
investigating ovarian suppression.

Results
Two trials investigating the addition of ovarian suppression to tamoxifen did not show an overall
clinical benefit for ovarian suppression. Nonetheless, the addition of ovarian suppression to
standard adjuvant therapy with tamoxifen or with an aromatase inhibitor improved disease-free
survival and improved freedom from breast cancer and distant recurrence compared with
tamoxifen alone among the subset of patients who were at sufficient risk for recurrence such that
adjuvant chemotherapy was warranted. Compared with tamoxifen alone, ovarian suppression was
associated with a substantial increase in menopausal symptoms, sexual dysfunction, and diminished
quality of life.

Recommendations
The Panel recommends that higher-risk patients should receive ovarian suppression in addition to
adjuvant endocrine therapy, whereas lower-risk patients should not. Women with stage II or III
breast cancers who would ordinarily be advised to receive adjuvant chemotherapy should receive
ovarian suppression with endocrine therapy. The panel recommends that somewomenwith stage I
or II breast cancers at higher risk of recurrence who might consider chemotherapy may also be
offered ovarian suppression with endocrine therapy. Women with stage I breast cancers not
warranting chemotherapy should not receive ovarian suppression, nor should women with node-
negative cancers 1 cm or less. Ovarian suppressionmay be administeredwith either tamoxifen or an
aromatase inhibitor. Additional information is available at www.asco.org/guidelines/endocrinebreast
and www.asco.org/guidelineswiki.

J Clin Oncol 34. © 2016 by American Society of Clinical Oncology

INTRODUCTION

Ovarian suppression or ablation has been studied
in breast cancer for decades. Early adjuvant trials
demonstrated that ovarian suppression as the sole
adjuvant treatment reduced recurrence and im-
proved survival in women younger than 50 years
of age with early-stage breast cancer.1 As tamoxifen
and chemotherapy became common adjuvant
treatments for early-stage breast cancer, the role

of ovarian suppression, either in addition to or
instead of chemotherapy or tamoxifen, became
less clear. Prospective studies in the 1990s, and a
subsequent meta-analysis of ovarian suppression,
failed to demonstrate clinically significant improve-
ments in outcomes with the use of ovarian sup-
pression achieved through gonadotropin-releasing
hormone (GnRH) agonist therapy when added to
other adjuvant therapy, such as chemotherapy or
tamoxifen.2,3 However, these studies were fre-
quently confounded by clinical selection criteria.

© 2016 by American Society of Clinical Oncology 1
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How to Tailor Adjuvant Endocrine Therapy

inform the decision-making process in this subset of patients at
intermediate risk of recurrence.

One such scenario was represented by the patients with lower
composite risk who were premenopausal after chemotherapy and
enrolled in SOFT. These women had 5-year freedom from breast
cancer exceeding 90% and an absolute benefit with exemestane
plus OFS on the order of 3%.

A second intermediate clinical risk scenario were patients
enrolled in TEXT with higher composite risk for whom OFS but
not chemotherapy was planned. For patients enrolled in TEXT, the
decision not to administer chemotherapy included knowledge that
all patients would receive OFS, whereas in SOFT, OFS was
administered by random assignment. Consequently, the TEXT no-
chemotherapy cohort tended to have higher-risk characteristics
than the SOFT no-chemotherapy cohort of patients, who were
considered suitable for tamoxifen alone (Table 3). The magnitude
of benefit with exemestane plus OFS versus tamoxifen plus OFS
displayed a distinct pattern for patients in this scenario, with an

absolute benefit of approximately 10% among subpopulations at
the higher end of composite risk. The patients assigned to
exemestane plus OFS from the start of adjuvant therapy had
excellent outcomes using combined endocrine therapy without
chemotherapy. The TEXT results suggest that in the intermediate-
risk clinical scenario where the physician and patient decide to
forego chemotherapy but use OFS, initiation of adjuvant OFS with
the AI rather than with tamoxifen provides the greatest probability
of remaining free from breast cancer at 5 years.

The composite measure of recurrence risk was derived
within the TEXT and SOFT populations; it may not be directly
applicable to other trial or patient cohorts and was not intended
to be applied to future individual patients. The composite risk
was an efficient means to systematically characterize a pop-
ulation of nearly 5,000 patients as a representation of algorithms
and assays that may be used clinically worldwide. It is worth
considering the distribution of patient characteristics relative to
the overall median composite risk, because the treatment effect
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Fig 3. Breast cancer–free interval (BCFI) in the overall hormone receptor–positive, human epidermal growth factor receptor 2 (HER2) –negative population according to
composite risk. (A) Kaplan-Meier estimate of BCFI according to quartile of composite risk distribution. (B) Subpopulation treatment effect pattern plot of 5-year BCFI (y-axis)
according to composite risk subpopulation (x-axis). (C) distribution of composite risk scores with quartiles of the distribution marked by horizontal lines. The vertical dashed
line indicates the median composite risk of 1.59 in the overall hormone receptor–positive, HER2-negative analysis population; the 25th and 75th percentiles are 1.01 and
2.21, respectively. The rug plot along the x-axis illustrates the distribution of composite risk values.
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45-49 yr
N 0
T ≤ 2cm
Grade 1
Ki67 < 14%
ER ≥ 50%
PgR ≥ 50%

< 35 yr
N 4+
T > 2cm
Grade 3
Ki67 > 26%
ER < 50%
PgR < 20%

40-44 yr 
N 0
T ≤ 2cm
Grade 2
Ki67 14-19%
ER ≥ 50%
PgR ≥ 50%

40-44 yr 
N 1-3
T > 2cm
Grade 3
Ki67 20-25%
ER ≥ 50%
PgR ≥ 50%
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Adjuvant Endocrine Therapy: Practical Issues
Need for Complete OFS if an AI is Used
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Fig 2. Distributions of (A) estradiol (E2), (B)
estrone (E1), and (C) estrone sulfate (E1S) over
time according to treatment assignment. Boxes
indicate the 25th, 50th, and 75th percentiles. (A)
The horizontal dashed line indicates the
threshold of 2.72 pg/mL. Levels were sig-
nificantly different at each postbaseline time
point (each P , .001).
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Refining Prognostication in the “Grey Zone” for 
Chemo Use prior to Endocrine Therapy

In a subsequent analysis, Piccart et al.28 reported that in patients
aged 50 years or younger within the CH/GL group, treatment with
endocrine therapy alone demonstrated a non-statistically sig-
nificant trend toward worse outcomes compared to chemother-
apy (DMFS absolute difference of 3% at 5 years in women aged
≤50 years vs. 0.2% in older patients).

EndoPredict
None of the studies included in this review examined the
prognostic value of EndoPredict in women aged ≤40 years.
Nonetheless, the prognostic value of EndoPredict in premeno-
pausal women was evaluated by Martin et al.29 in the GEICAM
9906 trial, which is a phase III clinical trial that compared two
adjuvant chemotherapy regimens in patients with hormone-

receptor-positive/HER2-negative, lymph node-positive disease. Of
the 555 patients that underwent genomic testing, 300 (54%) were
premenopausal. DMFS at 10 years in this subgroup was found to
be 93% for those with low-risk vs. 67% for high-risk scores (p <
0.0001). The prognostic information provided by EndoPredict was
determined to be independent of age (<50 vs. ≥50 years), tumor
grade, lymph node status, tumor size, hormone-receptor expres-
sion, and Ki67.

Chemotherapy use according to genomic risk stratification and
age
Despite the available evidence of the prognostic value of genomic
risk stratification in young patients, few studies have explored the
impact of the risk categories on the use of chemotherapy in this
group. Five studies explored chemotherapy use according to
genomic risk stratification by Oncotype DX in women aged ≤40
years at diagnosis, of which only three disclosed the number of
women stratified to each risk category (Fig. 4). In addition, one
study explored chemotherapy use among patients with a low risk
for recurrence according to EndoPredict.
Namuche et al.30 included 53 YWBC and 498 older patients with

early stage breast cancer in a multicenter retrospective study and
found that those in the low-risk category received more
chemotherapy than older patients (28 vs. 11.3%, p= 0.037).
Nonetheless, chemotherapy use was similar in both age groups for
patients in the intermediate-risk category (p= 0.484).
Poorvu et al.31 analyzed data from 182 YWBC in their

prospective cohort that had Oncotype DX performed as part of
their clinical care. Using traditional thresholds for recurrence risk

Fig. 2 Proportion of patients in each genomic risk category according to age. a EndoPredict, b MammaPrint, c Oncotype DX (traditional
recurrence risk categories), d Oncotype DX (TAILORx recurrence risk categories). Patients aged ≤40 years were predominantly classified as
intermediate to high-risk by Oncotype DX (traditional cut-off value of >18:61%; TAILORx threshold of >11:86%) or as high-risk by MammaPrint
(65%) and EndoPredict (68%). In contrast, patients aged >40 years were more likely to be assigned a low-risk category (59% when using the
traditional threshold of Oncotype, 56% by MammaPrint, and 51% by EndoPredict). Error bars are set to 5%.

Fig. 3 Proportion of patients that underwent genomic testing
with Oncotype DX according to age. Data were extracted from
studies by Poorvu et al.21, Lund et al.20, and Williams et al.22.

C. Villarreal-Garza et al.
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(i.e., <18, 18–30, and >30), 24% of patients with a low, 57% with an
intermediate, and 100% with a high recurrence score received
chemotherapy. With TAILORx thresholds (i.e., <11, 11–25, and
>25), the proportion of patients that received chemotherapy were
24%, 39%, and 87%, respectively.
As previously mentioned, Sammons et al.23 analyzed treatment

strategy according to Oncotype DX risk stratification in women
aged ≤40 years with N0 disease in the National Cancer Database
and found that the proportion of patients that received
chemotherapy was 6.4% of those with a recurrence score between
0 and 10, 11.4% between 11 and 15, 31.7% between 16 and 20,
59.9% between 21 and 25, 79.8% between 26 and 30, and 88.7%
>30. Similarly, Petkov et al.32 analyzed data from young women
with hormone-receptor-positive/HER2-negative, lymph node-
positive disease who had undergone Oncotype DX and were
documented in the Surveillance, Epidemiology, and End Results
Program database. They found that age ≤40 years, large tumor
size and high histological grade are associated with increased use
of chemotherapy. Noteworthy, approximately 43% of YWBC with a
low-risk score (i.e., <11) received chemotherapy compared with
28% of the older patients in this risk category (p= 0.03).
Lastly, Barcenas et al.33 conducted a single center retrospective

analysis on patients with stage I–II, hormone-receptor-positive/
HER2-negative, N0 disease who had an Oncotype DX test
performed. Among patients with an intermediate score according
to TAILORx thresholds (i.e., 11–25), it was found that patients who
were treated with chemotherapy were younger (38% of patients
aged ≤40 years received chemotherapy vs. 15% of their older
counterparts), had larger tumors and a higher clinical stage.
On the other hand, Villarreal-Garza et al.34 examined the use of

chemotherapy according to risk stratification by EndoPredict and
found that 1/11 (9%) of women aged ≤40 years and 4/35 (11%) of
older premenopausal patients were recommended chemotherapy
by the institutional tumor board despite having a low EPclin
risk score.

DISCUSSION
YWBC constituted ~4% of patients included in studies evaluating
the role of genomic tests in breast cancer. This is comparable to
the prevalence of YWBC in developed nations35,36. While this

suggests that YWBC might not be under-represented in clinical
studies, such low prevalence hinders the individual trials to
perform statistically reliable subgroup analyses of these patients.
Noteworthy, only 5% of the evaluated studies had a main
objective focused on young women22,37,38. In the current
systematic review, we have tried to address such limitations by
performing a pooled analysis to refine the knowledge regarding
the role of genomic tests in YWBC.
The results showed that young women are more commonly

diagnosed with high genomic risk tumors compared to their older
counterparts. This is consistent with previous studies showing a
higher prevalence of luminal-B tumors in YWBC6,8,9,39. Of note, it
has been previously shown that hormone-receptor-positive
tumors arising in young women are more commonly enriched
with a GATA3 mutation40, which has been proposed to predispose
to endocrine resistance41,42. YWBC also present a lower prevalence
of PIK3CA mutations40,42, which have been associated with better
prognosis43. Taken together, it is conceivable that hormone-
receptor-positive tumors arising in YWBC are predominantly
classified as high-risk, reflecting the aggressive biological behavior
of these tumors.
Recently, the TAILORx and MINDACT phase III trials established

the role of Oncotype DX and MammaPrint as reliable tools to
determine the need for adjuvant chemotherapy26,44. However,
their subgroup analyses in premenopausal patients have steered
major controversy. In the TAILORx trial, it was shown that women
≤50 years with a high-intermediate recurrence score (i.e., 21–25)
and those with a recurrence score between 16 and 20 with a high
clinical risk benefit from adjuvant chemotherapy25. This subgroup
analysis was not in line with the main analysis, which showed
endocrine therapy alone was as good as chemotherapy in
intermediate-risk patients44. Furthermore, the benefit of che-
motherapy in the high-intermediate risk category (i.e., 16–25) was
only observed in patients aged 41–45 years and premenopausal
patients between 46 and 50 years but not in the group aged ≤40
years25. This observation is hard to reconcile especially in light of
the trial by Poorvu et al.21 who did not observe a benefit from
chemotherapy use in terms of DRFS at 6 years for YWBC with an
intermediate risk for recurrence (i.e., 11–25). On the other hand, in
the MINDACT trial patients aged ≤50 years with CH/GL risk
appeared to derive more benefit of chemotherapy28,45, which was
also different to the main results taking into account data from all
patients26.
To put this data into context, several points need to be

considered. First, it is worth noting that in both the TAILORx and
MINDACT trials, subgroup analysis according to age were not
preplanned and, in some cases, did not reach statistical
significance, making it hard to justify challenging the clinical
utility of these genomic tests in younger women based solely on
these analyses. Second, the recent data from SOFT and TEXT trials
established ovarian function suppression (OFS) in combination
with either tamoxifen or exemestane as superior treatment
options to tamoxifen alone46,47. Thus, it remains questionable if
the majority of YWBC randomized to endocrine therapy alone in
these trials were adequately treated. Of note, only 15% and 8% of
patients treated with OFS, in TAILORx and MINDACT trials,
respectively.
Accordingly, it is reasonable to deduct that it is unlikely that

chemotherapy offers a clinically relevant difference in survival
over adequate endocrine therapy alone in patients with an
intermediate genomic recurrence risk score. Nevertheless, it is
relevant to share this uncertainty with YWBC taking into account
various quality of life considerations, which vary from one patient
to the other. In addition, the integration of other clinicopatholo-
gical risk factors would possibly be needed in order to reach an
adequate tailored decision for each young patient.
Notably, we found there is a trend for a higher proportion of

YWBC to receive adjuvant chemotherapy compared to their older

Fig. 4 Proportion of patients that received chemotherapy
according to Oncotype DX recurrence score and age. Data were
extracted from studies by and Barcenas et al.33, Petkov et al.32, and
Poorvu et al.31.
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Adjuvant Endocrine Therapy: Practical Issues
Timing for Starting OFS when Chemo is Used

12 months after chemotherapy, this can also occur beyond 1 year.
Hence, an evaluation of chemotherapy-induced POI too close to
the end of chemotherapy might not have captured the protective
effect of GnRHa that became more evident at a longer time point.
These findings also support the recent expert opinion–based
suggestion to define menopausal status after chemotherapy not
earlier than 2 years after the end of treatment.1

Approximately 50% of young patients with breast cancer are
concerned about the possible risk of infertility as a consequence of
chemotherapy use and desire to have children after the end of
treatment.23 Nevertheless, these patients are, among survivors of
cancer, those with the lowest chances of subsequent pregnancies.4

In our analysis, less than 10% of the patients had a post-treatment
pregnancy (57 patients, 7.9%), in line with the available data in the
literature of a pregnancy rate in survivors of breast cancer ranging
between 4% and 7%.24 Although the absolute numbers remain low
and the trials were not designed to address pregnancy as primary
end point, a statistically significant higher number of patients who
underwent temporary ovarian suppression with GnRHa during

chemotherapy had a subsequent pregnancy as compared with
those who received cytotoxic therapy alone (37 v 20; IRR, 1.83;
95% CI, 1.06 to 3.15; P = .030). This suggests the potential role of
this strategy also as a fertility preservation procedure. Embryo and
oocyte cryopreservation remain the first options to be proposed to
women interested in fertility preservation.4,5 Nevertheless, being
not mutually exclusive, temporary ovarian suppression with
GnRHa during chemotherapy can also be used in this setting after
cryopreservation procedures to increase the chances of a sub-
sequent pregnancy as well as in patients who do not have access to
assisted reproductive options.25 Notably, for patients receiving
temporary ovarian suppression with GnRHa during chemotherapy
after prior controlled ovarian stimulation for embryo/oocyte
cryopreservation, the timing for administering the long-acting
GnRHa needs to be further explored, considering its potential
use as trigger of final follicular maturation instead of chorionic
gonadotropin or short-acting GnRHa. In addition, future research
efforts should aim at clarifying the fertility outcomes of patients
who undergo temporary ovarian suppression with GnRHa during
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adjuvant chemotherapy and of exemestane over tamoxifen when
combined with OFS. When chemotherapy was also given, OFS
initiation differed between TEXT and SOFT (concurrently or se-
quentially with chemotherapy, respectively) to accommodate dif-
ferent attitudes worldwide. The trials were not designed to
elucidate an optimal strategy. The sequential administration, by
postponing an effective targeted therapy in premenopausal pa-
tients at higher-risk of relapse, might reduce treatment efficacy.
On the other hand, the concurrent strategy might interfere with
the cytotoxic activity of chemotherapy and will mask and abro-
gate the therapeutic role of CIA, especially in older premeno-
pausal women, resulting in 5 years of potentially unnecessary and
costly GnRH-agonist therapy. To investigate this relevant clinical
issue, we analyzed 1872 patients with HER2-negative breast can-
cer who received adjuvant triptorelin in SOFT/TEXT. Our ana-
lysis showed no difference in the BCFI between the concurrent
and sequential triptorelin treatment groups, neither overall nor

in the subgroup of women<40 years at diagnosis who are less
likely to develop CIA, after about 5-years median follow-up.

Timing and sequencing of endocrine therapy and chemother-
apy has not been adequately studied in early breast cancer [23].
The biologic evidence relates to tamoxifen, which works by a dif-
ferent endocrine mechanism than OFS [7, 24]. The tamoxifen-
induced blockade in the G1-S phase of the cell cycle has been
hypothesized to antagonize the antitumor effect of chemother-
apy. The 2011 Early Breast Cancer Trialists’ Collaborative Group
(EBCTCG) overview of adjuvant tamoxifen showed significant
recurrence risk (RR) reduction regardless of its concurrent
(RR¼ 0.62) or sequential (RR¼ 0.71) administration with
chemotherapy [25]. A small number of neoadjuvant studies com-
pared sequential chemotherapy followed by OFS to concurrent
therapy. The NSABP B-52 trial, in which 46% of patients were
premenopausal, recently showed that adding endocrine therapy
(GnRH-agonistþAI) to neoadjuvant immunochemotherapy in
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Figure 2. Breast cancer-free interval (BCFI; A) and distant recurrence-free interval (DRFI; B) according to timing of triptorelin initiation with
chemotherapy, from the landmark time point beginning 1 year after the final dose of adjuvant chemotherapy.

P
er

ce
nt

 fr
ee

 fr
om

 b
re

as
t c

an
ce

r

0

20

40

60

80

100

Years since landmark timepoint 
(1 year after last dose of chemotherapy)

0 1 2 3 4 5

Sequential (SOFT)

Concurrent (TEXT)

N Events
4-Year

BCFI% ± SE

360 65 84.8±2.0

332 60 82.9±3.5

HR (95% CI)

1.13 (0.69-1.84)

P
er

ce
nt

 fr
ee

 fr
om

 b
re

as
t c

an
ce

r

0

20

40

60

80

100

Years since landmark timepoint 
(1 year after last dose of chemotherapy)

0 1 2 3 4 5

Sequential (SOFT)

Concurrent (TEXT)

N Events
4-Year

BCFI% ± SE

882 82 90.8±1.1

298 24 91.7±3.4

HR (95% CI)

1.10 (0.57-2.14)

A BAge ≤ 40
breast cancer-free interval (BCFI)

Age > 40
breast cancer-free interval (BCFI)

Figure 3. Breast cancer-free interval (BCFI) for women aged<40 years (A) and#40 years (B) at diagnosis, according to timing of triptorelin
initiation with chemotherapy, from the landmark time point beginning 1 year after the final dose of adjuvant chemotherapy.

Original article Annals of Oncology

2230 | Regan et al. Volume 28 | Issue 9 | 2017

No impact on patients’ outcomes Role in protecting
ovarian function and fertility

Premature 
Ovarian 

Insufficiency (POI)

Post-Treatment 
Pregnancies

Concurrent use of OFS with GnRHa during chemotherapy

Pregnancies

A total of 9 patients in the GnRHa arm and 4 in the control arm
had a post-treatment pregnancy (Supplementary Table 5, avail-
able online), with a 12-year cumulative incidence estimate of
pregnancy of 6.5% (95% CI¼ 3.5% to 12.3%) and 3.2% (95%
CI¼ 1.2% to 8.3%), respectively (HR ¼ 2.14, 95% CI¼ 0.66 to 6.92,
P ¼ .20; Supplementary Figure 1, available online). The age-ad-
justed estimate of the hazard ratio was 2.00 (95% CI¼ 0.63 to
6.40, P ¼ .24). When the analysis was performed by excluding
patients who declared no pregnancy attempts (44 patients

[29.7%] in the GnRHa arm and 45 patients [33.8%] in the
control arm), the hazard ratio was 2.41 (95% CI¼ 0.64 to 9.03,
P ¼ .19).

Of 13 pregnancies, 6 occurred in women with hormone re-
ceptor–positive tumors (5 [4.3%] among the 117 patients in the
GnRHa arm and 1 [0.9%] among the 109 women in the control
arm) and 7 in those with hormone receptor–negative tumors (4
[13.8%] among the 29 patients in the GnRHa arm and 3 [13.6%]
among the 22 women in the control arm). The interval from ran-
dom assignment to first pregnancy ranged between 1.0 and
10.2 years, being 6.2 to 10.2 years and 1.0 to 6.5 years among

Table 2. Long-term outcomes according to treatment arma

Outcomes
Control arm (n¼ 133)

No. (%)
GnRHa arm (n¼ 148)

No. (%)

No event 94 (70.7) 100 (67.6)
Distant recurrence 19 (14.3) 21 (14.2)
Locoregional recurrence 9 (6.8) 10 (6.8)
Distant and locoregional recurrence 0 (0) 4 (2.7)
Contralateral recurrence 5 (3.8) 6 (4.1)
Second malignancy 2 (1.5) 1 (0.7)
Death 4 (3.0) 6 (4.1)

aGnRHa ¼ gonadotropin–releasing hormone agonist.
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Figure 2. Kaplan-Meier curves for disease-free survival according to treatment arm among (A) all randomly assigned patients, (B) patients with hormone receptor–posi-
tive breast cancer, and (C) patients with hormone receptor–negative breast cancer. All statistical tests were 2-sided. GnRHa ¼ gonadotropin-releasing hormone agonist.
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women with hormone receptor–positive and –negative disease,
respectively.

BRCA

Of 43 patients tested for BRCA, 10 harbored germline BRCA path-
ogenic variants, of whom 5 were in BRCA1 (3 in the GnRHa
arm and 2 in the control arm) and 5 in BRCA2 (1 in the GnRHa
arm and 4 in the control arm). Supplementary Table 6
(available online) reports baseline characteristics between
patients with or without germline BRCA pathogenic variants
and those not tested. Among BRCA-mutated patients, incidence
of chemotherapy-induced POI was 0% (0 of 4) and 33% (2 of 6) in
the GnRHa and control arms, respectively. One post-treatment
pregnancy was described in a patient with the BRCA1 patho-
genic variant in the control arm.

Discussion

After a median follow-up of 12.4 years, final analysis of the
PROMISE-GIM6 study provides reassuring results on the safety
of administering GnRHa during chemotherapy as a strategy to
preserve ovarian function in premenopausal women with early
breast cancer, particularly among women with hormone recep-
tor–positive disease. No statistically significant difference in

DFS and OS was observed between treatment arms. Nine
patients had a post-treatment pregnancy in the GnRHa arm and
4 in the control arm.

To elucidate the gonadal protective effect of administering
GnRHa during chemotherapy, several randomized trials were
conducted (14). Among them, the PROMISE-GIM6 study has
some unique features (12,13): this is the trial with the largest
sample size, the majority of included patients (80%) had hor-
mone receptor–positive disease, and the median follow-up
exceeds 12 years.

Despite being a standard approach for ovarian function pres-
ervation in premenopausal women with early breast cancer,
many physicians offer this strategy only to patients with hor-
mone receptor–negative disease (15). This attitude is a conse-
quence of the safety concerns related to both avoiding
chemotherapy-induced amenorrhea and giving antiestrogen
therapy during chemotherapy in patients with hormone recep-
tor–positive breast cancer (16). For these reasons, many trials
that investigated GnRHa use during chemotherapy, including
the POEMS-SWOG S0230 study (17), enrolled only women with
hormone receptor–negative breast cancer (14).

Chemotherapy-induced amenorrhea has a positive prognos-
tic value in patients with hormone receptor–positive breast can-
cer (18-21), and ovarian suppression given as adjuvant
endocrine therapy is now recommended in high-risk patients
(eg, those previously exposed to chemotherapy) (5,22). To
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Figure 3. Kaplan-Meier curves for overall survival according to treatment arm among (A) all randomly assigned patients, (B) patients with hormone receptor–positive
breast cancer, and (C) patients with hormone receptor–negative breast cancer. All statistical tests were 2-sided. GnRHa ¼ gonadotropin-releasing hormone agonist.
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Ovarian function recovery during
anastrozole after 2-3 years of tamoxifen

Ovarian function recovery during exemestane after 2 
years of chemotherapy-induced amenorrhea

Be careful to start AI alone in patients with chemotherapy-induced amenorrhea !

Adjuvant Endocrine Therapy: Practical Issues
Timing for Starting OFS when Chemo is Used

van Hellemond IEG et al, J Natl Cancer Inst 2017;109:12. Guerrero A et al, Ann Oncol 2018;24(3):674-9
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1. Tamoxifen alone
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Adjuvant CDK4/6 Inhibitors: Three Available Trials
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Adjuvant CDK4/6 Inhibitors: PALLAS & Penelope-B

Gnant M et al, J Clin Oncol 2022;40(3):282-93. Loibl S et al, J Clin Oncol 2021;39(14):1518-30

PALLAS Trial
Median follow-up: 31 months

Penelope-B Trial
Median follow-up: 42.8 months

not global region of participating site, as prespecified in the
Protocol) based on the method of Cui, Hung, and Wang12

(CHW) with CHW interim monitoring implemented in EAST
version 6.5 (Cytel Inc). The 95% repeated CI was reported
taking into account the adaptive sample size re-estimation
and group sequential nature of the design.

For all other tests, the alpha was set to 0.05 (two-sided).
Adjustment for multiple testing in the other tests was not
planned. The Kaplan-Meier method was used to estimate
the survival probability at specific time points together with
a two-sided 95% CI. Univariable Cox-proportional hazards
models stratified by the same factors as in the primary
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Adjuvant CDK4/6 Inhibitors: monarchE
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Adjuvant Endocrine Therapy in 
Premenopausal Women with HR+ EBC

evidence exists to decide the optimal approach for
extending treatment in patients receiving OFS in the first
5 years.65

More evidence is needed to define the optimal adju-
vant endocrine treatment of premenopausal (and
postmenopausal) patients with hormone receptor–
positive/HER2-positive breast cancer.66-68 Subgroup
analysis of the SOFT, TEXT, and HOBOE trials showed
heterogeneity of treatment effect according to HER2
status and noted an apparent greater benefit from the
addition of OFS and a lesser efficacy of AIs in patients
with HER2-positive disease.30,37 However, no strong
conclusions can be derived because of the limited
number of patients included who had HER2-positive
disease and the lack of trastuzumab use for many of

them. The Regan risk score did not include patients with
HER2-positive disease.47

SUGGESTED APPROACHES TO MANAGEMENT

Several risk prediction models based on traditional clini-
copathologic features have been developed to refine dis-
ease prognostication for patients and aid in treatment
decision making.69 However, the performance of these
models in some patient subgroups, including pre-
menopausal women, has been shown to be suboptimal.69,70

In addition, the adjuvant endocrine treatment landscape for
premenopausal women has been revolutionized so that
reliable predictions about the expected benefit from adjuvant
therapies in these patients have become difficult. By im-
proving the stratification of patients’ prognosis and the

Regan risk score 

Intermediate risk†Low risk* High risk‡

Unclear CT
indicationsNo CT No CT CT CT 

21-gene assay§

RS 0-15
RS 16-20 low risk||

RS 16-20 high risk||
RS 21-25 RS 26-100

No CT No CT CT CT 

OFS + AI
OFS + TamTam OFS + AI OFS + AI

OFS + Tam
OFS + AI

OFS + TamOFS + AI Tam OFS + AI

Extended adjuvant endocrine treatment to be considered 

FIG 1. Proposed algorithm for the adjuvant treatment of premenopausal women with hormone receptor–positive/HER2-negative breast
cancer, integrating the results obtained with the Regan risk score and the 21-gene assay for the intermediate-risk group. (*) Example of
clinical case 1 (age 41 years; grade 1; pT1c pN0; estrogen receptor [ER]$ 50%; progesterone receptor [PR]$ 50%; Ki-67, 11%). (†)
Examples of clinical case 2 (age 39 years; grade 2; pT1c pN0; ER approximately 50%; PR approximately 50%; RS of 21) and clinical case
3 (age 40 years; grade 2; pT1c pN1a; ER approximately 50%; PR approximately 50%). (‡) Example of clinical case 4 (age 39 years; grade
3; pT2 pN1a; ER, 95%; PR, 40%). (§) TAILORx provided data for patients with node-negative disease only; results of RxPONDER in
patients with one to three positive nodes are awaited. (||) Low-risk was defined as tumor# 3 cm and grade 1 or tumor# 2 cm and grade 2
or tumor# 1 cm and grade 3 (and when the low-risk criteria were not met, the clinical risk was defined as high). AI, aromatase inhibitor;
CT, chemotherapy; OFS, ovarian function suppression; RS, recurrence score; Tam, tamoxifen.
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*plus abemaciclib for 2 years
(if high risk based on monarchE criteria)

Shorter OFS acceptable in selected patients based on recurrence risk and side effects



matteo.lambertini@unige.it @matteolambe

#Genova     #GenovaMoreThanThis #Liguria


