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Abstract 
It has been suggested that the benefit of adjuvant chemotherapy (CT) in premenopausal women with hormone receptor-positive (HR+), human 
epidermal growth factor receptor 2 negative (HER2−) early breast cancer may be related, at least in part, to CT-induced ovarian function sup-
pression (OFS) in this subgroup of patients. Although this hypothesis has not been directly tested in large randomized clinical trials, the obser-
vations from prospective studies have been remarkably consistent in showing a late benefit of CT among the subgroup of patients who benefit 
(ie, women who were close to menopause). The hypothesis has important clinical implications, as it may be possible to spare the associated 
adverse effects of adjuvant CT in a select group of women with early breast cancer, in favor of optimizing OFS and endocrine therapy (ET), 
without compromising clinical outcomes. Such an approach has the added benefit of preserving the key quality of life outcomes in premeno-
pausal women, particularly by preventing the irreversible loss of ovarian function that may result from CT use. For this reason, we convened 
an international panel of clinical experts in breast cancer treatment to discuss the key aspects of the available data in this area, as well as the 
potential clinical implications for patients. This article summarizes the results of these discussions and presents the consensus opinion of the 
panel regarding optimizing the use of OFS for premenopausal women with HR+, HER2− early breast cancer.
Key words: ovarian function suppression; adjuvant chemotherapy; genomic testing; premenopausal; early breast cancer; MINDACT; TAILORx.

Implications for Practice
Studies including MINDACT and TAILORx have suggested a benefit of chemotherapy (CT) for premenopausal patients (<50 years) with 
hormone receptor-positive, human epidermal growth factor receptor 2 negative early breast cancer. Specifically, a late-occurring benefit 
of CT in the premenopausal subgroup was observed, suggesting that this could be due, at least in part, to CT-induced ovarian function 
suppression. This article reports the findings of an international expert panel discussion considering the data supporting the potential 
avoidance of CT in this subgroup of patients, a prospect that has important clinical and quality of life implications, including the preservation 
of fertility.
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Purpose of the Panel and Role of the Funding 
Source
We assembled an international group of experts in breast can-
cer treatment, representing countries across North America, 
Latin America, and Europe. We believe the diversity achieved 
in the multidisciplinary panel is reflective of the differences 
in clinical practice, approved therapies, diagnostic methodol-
ogies (including genomic testing), and patient’s goals of care 
across different countries and clinical settings as it relates to 
the treatment of early breast cancer. The purpose of these 
discussions was to answer the central question: Should the 
role of ovarian function suppression (OFS) with endocrine 
therapy (ET) be discussed as an alternative to chemotherapy 
(CT) as effective adjuvant therapy in selected premenopausal 
women with early breast cancer?

Some of the principal findings that led to convening this 
panel discussion were presented at the American Society of 
Clinical Oncology (ASCO) Virtual Meeting in 2020. At that 
time, long-term findings from MINDACT were reported.1 
An age-dependent benefit of CT, previously observed in the 
TAILORx study in 2018, was confirmed in the MINDACT 
trial results presented in 2020, leading to the hypothesis that 
indirect OFS resulting from CT could explain the differ-
ence in distant disease-free survival (DDFS) observed after 5 
years.1,2 In particular, a major finding of both trials was that 
a late benefit of CT could be observed among the subgroup 
of women under 50 years of age (ie, premenopausal women) 
with clinical high risk for recurrence (as assessed by clinico-
pathologic factors) but genomic low-risk early breast cancer 
(based on the 21- or the 70-gene assay assessments). At the 
2020 San Antonio Breast Cancer Symposium (SABCS), find-
ings from the RxPonder study were presented which further 
corroborated the hypothesis, and the relevant findings from 
all these trials are detailed further below.3

Agendia, Inc. provided whole-genome analysis, without cost, 
to the European Organization for Research and Treatment 
of Cancer (EORTC) for the MINDACT trial, and also pro-
vided an unrestricted educational grant for the expert panel 
discussions and development of this publication. Total Health 
Conferencing, an independent medical education company, 
arranged the expert panel and had complete control over the 
content, topic, and presentation of the discussions. Review, 
editing, and final approval of the manuscript content was the 
sole responsibility of the expert panel. Participants received a 
nominal honorarium for their participation in the discussions 
and review of the manuscript, per fair market guidelines. It is 
understood that the discussion participants may have corpo-
rate relationships, both related and unrelated to the topic in 
question, and the discussion was not intended to endorse or 
recommend any treatment or diagnostic testing methodology 
over another, nor to serve as a complete or exhaustive review 
of the topic, or to replace any existing clinical guidance in any 
country. Rather, the content presented herein is intended to 
reflect the overall opinions of the expert panel, as gleaned from 
their own experiences, and to serve as a basis for shared deci-
sion-making with patients.

The Prospective Trials: TAILORx, MINDACT, and 
RxPonder
Most clinicians are now familiar with the available genomic 
tests with value as prognostic assays in early breast cancer, 

including EndoPredict, MammaPrint, Oncotype Dx, and 
Prosigna (PAM50). Prospective data, however, are only avail-
able for 2 of these tests, the 70-gene assay (MammaPrint) and 
the 21-gene assay (Oncotype Dx), and the focus of the current 
discussion regarding the impact of OFS with ET is based on 
the updated data presented in TAILORx (2019), MINDACT 
(2020), and RxPonder (2020).1-9 While the trial designs, 
treatments, and patient populations in these trials have 
been previously described and are not extensively discussed 
here, the primary results of these trials are summarized in  
Table 1.3-5 Briefly, both TAILORx and MINDACT were 
designed to assess whether women with hormone-recep-
tor-positive (HR+), human epidermal growth factor recep-
tor-negative (HER2−), early breast cancer who were candidates 
to receive CT (based on clinicopathologic features) could be 
safely spared adjuvant CT if their genomic risk was found 
to be intermediate (using the 21-gene assay, Oncotype Dx) 
or low (using the 70-gene assay, MammaPrint). RxPonder 
(SWOG S1007) also assessed a similar endpoint as TAILORx 
using the 21-gene assay but was specifically focused on 
patients with HR+/HER2− disease with 1–3 positive lymph 
nodes (LN+). Especially important for the reader to note are 
the results for long-term follow-up from MINDACT and 
TAILORx, which are summarized in Table 2.

The Case for Enhanced Ovarian Function 
Suppression: What is the Evidence?
As shown in Table 1, the initial results from both TAILORx 
and MINDACT demonstrated that the primary analysis pop-
ulation, ie, women who were otherwise candidates for CT but 
had intermediate or low genomic risk (herein termed C-High/
G-Low), could be safely spared the use of adjuvant CT, while 
still achieving excellent clinical outcomes; as such, both tri-
als were positive de-escalation trials supporting the utility of 
either genomic assay as a means to potentially spare the use 
of CT in selected patients. In TAILORx, however, a significant 
impact of age (P = .004) was found, such that some benefit of 
CT was found in women 50 years of age or younger with a 
21-gene recurrence score (RS) of 16–25.2 Long-term findings 
from MINDACT also showed an increasing absolute benefit 
of CT over time, from 0.9% at the initial analysis (5 years) 
to 2.6% after a median 8.7 years follow-up (Tables 1 and 2). 
Notably, additional analyses showed that the long-term bene-
fit of CT occurring in MINDACT could be entirely attributed 
to the premenopausal group, for whom the absolute benefit 
was 5.0%, as compared to the postmenopausal group, which 
did not benefit (absolute benefit of 0.2%).6

The findings of a late occurring survival benefit in the che-
motherapy-treated group of the MINDACT and TAILORx 
trials differ from that seen in major observational studies 
such as the Oxford overview (Early Breast Cancer Trialist’s 
Collaborative Group; EBCTCG) which demonstrate that the 
principal benefit of cytotoxic chemotherapy occurs early in 
the course of follow up (ie, within the first 5 years after diag-
nosis).10,11 Results from Swain et al (2010) have also shown 
that patients on CT who had amenorrhea for 6 or more 
months during 24 months of follow up had significantly bet-
ter disease-free (P < .001) and overall (P = .04) survival as 
compared to those who did not; importantly, this was true 
for all subgroups, regardless of CT regimen, estrogen receptor 
status, and across all age groups (<40, 40–44, and >44 years), 
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suggesting a prognostic effect of amenorrhea.12 Results such 
as these, in addition to those of TAILORx and MINDACT, 
have led Sparano et al (2019), Cardoso et al (2020), and 
Wolff (2020) to independently suggest that the benefit of 
chemotherapy in the subgroup of patients aged <50 years 
could, in fact, be occurring due to an indirect effect of che-
motherapy causing potentially irreversible OFS, and as such, 
a similar incremental benefit as CT in preventing recurrence 
might be achieved for selected patients using OFS and ET 
alone.1,5,7,8 While not directly compared, these data imply that 
enhanced OFS in this particular subgroup of patients could 
lead to excellent long-term survival outcomes while avoiding 
the use of chemotherapy and its associated side effects. Such 
an alternative could prove highly desirable to those patients 
with underlying comorbid conditions that limit CT use,  
and/or those seeking to maintain fertility or avoid CT for 
other reasons.

Also important to note are the results of subgroup analy-
ses from TAILORx, which demonstrated that, among those 
with an RS of 16–25, the benefit of adding CT to ET was 
most evident in the 41–45 age group, and among those in 
the 46–50 age range who were premenopausal, but not for 
those in this group who were postmenopausal. Notably, 
there was no benefit of adding CT in younger (premeno-
pausal) women (≤40 years), or in the 51–55 age group.7 A 
similar analysis by age group of the MINDACT results for 
luminal subtype cancers (ie, HR+/HER2−) in the C-High/G-
Low group is shown in Table 3.9 It should be noted that, 
although the groups were well matched for clinicopatho-
logic features, the postmenopausal patients received mostly 
AIs, whereas tamoxifen only was used in over 90% of the 
younger patients. Although the analysis was limited by small 
numbers of events, the approximately 3.6% improvement 

in DFS with CT seen in the 40–50 age group, but not in the 
>50 age group (−0.2%) is consistent with the earlier sug-
gestion of CT-induced OFS in TAILORx, and suggests that 
patients in this subgroup may be undertreated with tamoxi-
fen alone in lieu of more optimized endocrine treatment (ie, 
OFS with tamoxifen or AI).9

Findings from these major prospective studies are also sup-
ported by the results of other large trials such as SOFT and 
TEXT, which show an approximate absolute distant metas-
tasis-free survival benefit of 5% with OFS in premenopausal 
women using a gonadotropin-releasing hormone (GnRH) 
agonist in combination with oral anti-estrogen therapy, typ-
ically consisting of tamoxifen (TAM) or an aromatase inhib-
itor (AI).13 Furthermore, findings from the Zoladex Early 
Breast Cancer Research Association (ZEBRA) trial of OFS 
with the GnRH agonist goserelin versus cyclophosphamide, 

Table 2. Enhanced OFS as an alternative to chemotherapy: What is the evidence?1-9

Primary analysis population

 5-year analysis Difference 8-year analysis Difference

CT 95.7% 0.9% 92.0% 2.6% 

No CT 94.8% 89.4%

Analysis by age group

Age <50 years: Benefit

CT 96.2% 2.6% 93.6% 5.0%←

No CT 93.6% 88.6%

Age >50 years: No benefit

CT 95.0% −0.9% 90.2% 0.2%←

No CT 95.8% 90.0%

Long-term results from MINDACT, at 8.7 years median follow-up, continued to show excellent distant metastasis-free survival (DMFS) for clini-
cal high risk, genomic low-risk patients who received no CT (95.1%), confirming the primary analysis for non-inferiority between patients treated 
or not treated with adjuvant CT.

RS = 16–20 (n = 886)
The absolute difference in distant recurrence

RS = 21–25 (n = 476)
The absolute difference in distant recurrence

Unstratified: +1.6% Clinical low -0.2% Unstratified: +6.4% Clinical Low + 6.4% 

Clinical high + 6.5%← Clinical High + 8.7%←

Long-term results from TAILORx, at 9 years’ follow up, also showed an age-dependent impact of chemotherapy on distant recurrence in women <50 with 
clinical high-risk features and intermediate recurrence score (RS) as determined by Oncotype Dx, ranging from 6.5% for RS 16–20, to 8.7% for RS 21–25.

Table 3. MINDACT: Analysis by age. 

 Luminal—C-high/G-low
40–50 years (n = 399)

Luminal—C-high/G-low
>50 years (n = 865)

5-year  
DMFS (%) 

Difference (%) 5-year DMFS (%) Difference (%) 

CT 96.2 + 3.6← 95.2  -0.2

No CT 92.6 95.4

A total of 1358 patients with Luminal (HR+/HER2−) patients from 
MINDACT had C-high/G-low risk for recurrence. There were too few 
patients (n = 53) and events in the <40 age group for analysis. Results for 
the 40–50, and >50 age groups are shown in the table; the groups were 
well matched for tumor size (2.2 cm, both groups), nodal status (N0, 
>50% both groups), and grade (~65% Grade 2 both groups).9
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methotrexate, and fluorouracil (CMF)-based CT have also 
shown non-inferiority of goserelin to CMF in HR+ pre-
menopausal patients with node-positive disease.14,15 In addi-
tion, although the trial results were reported subsequently 
and not available for discussion at the initial meetings of 
our expert panel, the initial findings from RxPonder also 
support an impact of CT in premenopausal, but not post-
menopausal women with 1–3 positive nodes and with RS 
<25 (Table 1).3

In view of these historical findings, as well as the more 
recent corroborative findings from RxPonder, the primary 
purpose of the panel was to consider whether the observed 
benefit of CT as observed in the MINDACT and TAILORx 
trials might be due to treatment-induced OFS in the subgroup 
of premenopausal women with early breast cancer, and if 
so, assess whether enhanced OFS in this group (particularly 
those with C-High/G-Low early breast cancer) can be a fea-
sible treatment option, after shared-decision discussions with 
patients.

Role of Genomic Testing
In accordance with the findings from the MINDACT and 
TAILORx trials, the panel recognizes the importance of iden-
tifying premenopausal patients with low genomic risk, but an 
otherwise high clinical risk for recurrence, who might safely 
forgo adjuvant chemotherapy in favor of considering the option 
of optimizing ET plus OFS. The specific population of women 
considered for the present discussion of OFS is those patients 50 
years of age or younger, with hormone receptor-positive (HR+), 
human epidermal growth factor receptor 2 (HER2) negative 
disease with clinical high/genomic low risk (as determined by 
MammaPrint), or for those with node-negative disease and a 
recurrence score (RS) of between 16 and 25 (as determined by 
Oncotype Dx). The panel agrees that genomic testing, if avail-
able, can be included in the decision-making process noting, for 
example, that RS has been shown to be a continuous variable in 
terms of recurrence prognosis. Differences in the approval, reim-
bursement, and accessibility of these genomic tests across the 
different countries represented in this panel are also recognized 
which can lead to significant differences in patient preference 
and accessibility to care, depending on country and type of prac-
tice. Importantly, the group does not recognize or recommend 
the use of either genomic test over the other for this purpose in 
this population.

Challenges to Establishing a Definitive 
Statement
While it would be desirable for the panel to put forth a uni-
form recommendation or guidance statement on the potential 
use of OFS with ET as an alternative to CT in premeno-
pausal women, there are a number of reasons why such a 
statement is not possible. For example, the panel noted the 
lack of direct (Level 1) evidence suggesting that ET can serve 
as a replacement for CT, citing trials such as Austrian Breast 
and Colorectal Cancer Study Group (ABCSG) Trial 5 which 
compared 5 years of tamoxifen/3 years of goserelin versus 
6 cycles of cyclophosphamide, methotrexate, and fluoroura-
cil (CMF)-based CT.16 While the results showed a benefit of 
endocrine therapy over CMF CT in this older trial, the same 
cannot be assumed for newer CT regimens which are now 
considered as adjuvant treatment for breast cancer.16 Indeed, 

the panelists note that the higher efficacy of CMF in this 
study may also have been due in part to the higher rate of 
therapy-induced amenorrhea with the CMF regimen.16 Also 
noted by some on the panel was the premature termination 
of the Premenopausal Endocrine Responsive Chemotherapy 
(PERCHE) trial, conducted by the International Breast Cancer 
Study Group (IBCSG) which aimed to compare ET alone 
(OFS with tamoxifen or exemestane for 5 years) versus CT + 
ET. Although viewed by many as a pivotal trial to definitively 
establish the role of CT in premenopausal patients with early 
breast cancer, this trial was closed due to poor accrual.17 Some 
panelists also noted the long-term findings of the ABCSG-12 
study, which showed excellent survival outcomes without CT, 
even for premenopausal patients with N1 disease using OFS 
in combination with ET (albeit with the understanding that 
endpoints were addressed with zoledronic acid as a compo-
nent of the regimen).18

In the course of the discussions, it was also suggested that, 
in the premenopausal group with low genomic risk, the prog-
nosis with combined endocrine therapy (ie, TAM or AI with 
GnRH agonists) might be sufficiently good that the addi-
tion of CT to endocrine therapy may not provide sufficient 
additional benefit to justify the risks of CT. Indeed, it may 
be possible to identify specific subgroups of patients with a 
greater or lesser likelihood of response to endocrine thera-
pies; for example, patients with Luminal A subtype may be 
more responsive to ET alone as compared to those with the 
Luminal B subtype.19 In this regard, the panel also recognizes 
the utility of freely available risk indexes arising from the 
SOFT and TEXT data, such as those developed by Regan and 
coworkers, as a means to identify patients more likely to ben-
efit from enhanced ET + OFS.13,20 It should be noted, however, 
that these were developed in the context of older chemother-
apy regimens, relate to absolute risk for recurrence, and are 
not necessarily reflective of CT benefit. Although many on 
the panel saw the need for a trial assessing OFS with ET with 
or without CT to be undertaken, it was agreed that such a 
trial would take many years to accrue sufficient patients, and 
many years of follow up to yield meaningful results; in this 
regard, we believe our consensus may be a useful means to 
navigate such a conversation with the individual patient in 
the interim, while also considering benefits and risks of the 
approach in the absence of such data.

At the time of the summit, prior to SABCS 2020, the panel 
noted that the results of the discussion might also be influ-
enced by the forthcoming data from other trials such as WSG 
ADAPT; in this study, patients with HR+/HER2− early breast 
cancer with N0–N1 disease having a low or intermediate 
recurrence risk as assessed by the 21-gene assay (RS <11 or 
RS = 11–25) would receive a 3-week neoadjuvant treatment 
induction with ET; with subsequent assessment of the prolif-
eration marker Ki67.21 Those having an early response to ET 
(defined as Ki67 ≤10% after induction) would then receive 
ET only, whereas those with >10% Ki67 after induction 
would be randomized to one of the CT arms in the study (as 
would patients with a higher risk, N2-3 and/or N0-1 with 
RS ≥26). Results from the ADAPT trial subsequently showed 
that a Ki67 drop in response to neoadjuvant endocrine ther-
apy was more informative than pre-treatment RS for predic-
tion of benefit and that RS could not be interpreted outside of 
the context of Ki67 response.22

It is important to emphasize that neither TAILORx nor 
MINDACT had sufficient numbers of patients in the target 
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population in question (see Table 1). As such, there was sig-
nificant dilution among the populations examined, particu-
larly if one considers not only the number of premenopausal 
patients but also the percentage of these patients who also 
received OFS with ET and/or remained adherent to the reg-
imen. While it is unclear whether confirmatory studies will 
ever be conducted, the panel believes that further exploratory 
analyses should certainly be considered in these trials. While 
the panel acknowledged the similar results observed in the 
MINDACT and TAILORx trials are indeed supportive of 
the hypothesis that indirect OFS could explain the survival 
benefit provided by CT in select premenopausal patients, it 
was emphasized that neither of these studies was designed 
nor powered to answer the question of whether OFS could 
safely replace CT in this group. As such, in the absence of 
an adequately powered trial to address the issue, the panel is 
left with the question of how to counsel the patient in situa-
tions where it is likely we may be overtreating a population 
of patients; whether to offer CT when it is felt to provide ben-
efit, while also striving to spare the patient harmful adverse 
effects.

Practical Considerations of Enhanced OFS in 
Lieu of CT
There are several other considerations that prevent compos-
ing a uniform group recommendation on this issue, one of 
which is the regional differences in the global access to, reim-
bursement of, and routine use of genomic tests, including the 
21-gene and 70-gene assays, which may be used to stratify 
early breast cancer patients for adjuvant therapies. As such, 
this limits the generalizability of any recommendation for 
selecting premenopausal patients who might safely forgo CT 
in favor of enhanced ET + OFS based on the use of a genomic 
assay.

Tolerability and Adherence
Tolerability of ET was one of the primary issues cited by the 
group as extremely important to consider if patients were to 
forgo CT in favor of OFS and endocrine therapy, particularly 
as these patients are often considered for extended adjuvant 
therapy approaches. While it was acknowledged that the 
long-term side effects of therapies such as TAM or an AI in 
combination with OFS have not been well studied, the gen-
eral experience of the expert group was that patient accep-
tance and tolerability of ET have been uniformly poor. In 
clinical practice, some studies show that non-adherence could 
be as high as 50%, with some of the most important reasons 
being adverse events, medication costs, and lack of effective 
provider-patient communication.13,23-30 Increased menopausal 
symptoms, sexual dysfunction, diabetes, and osteoporosis 
have been more commonly reported, for example, in patients 
receiving OFS.24 Partridge et al (2003) previously noted up 
to 50% nonadherence overall for patients on TAM adju-
vant therapy, and acknowledged the significant potential for 
underreporting non-adherence using measures such as patient 
surveys/self-reporting, as opposed to more objective means.31

Problems with long-term adherence and compliance with 
ET, particularly the enhanced OFS with ET considered here, 
are especially important in younger, premenopausal patients; 
these patients are already at increased risk for recurrence 
and will likely have to endure many years of therapy and its 

associated side effects; moreover, the optimal duration of ET 
is not known, and it may be difficult to justify continuing 
treatment for the patient.32 Indeed, in a more recent study, 
of 384 patients under age 40 on ET, at least 1 non-adher-
ent behavior (eg, forgotten pills) was reported in 51% of 
the patients, with moderate to high non-adherent behaviors 
noted in 18%.33 Some of the factors identified as related to 
non-adherence in the study included lower educational level, 
a lack of social support, and lower confidence in the decision 
to undergo ET. In another recent retrospective study examin-
ing adherence and discontinuations in a large cohort of early 
breast cancer patients under 50 years, an increase in the use 
of OFS was observed over time, reaching 11.3% by 2016.34 
These authors found a rate of discontinuation of 40.2% 
and 48.8% for ET+OFS and TAM alone users, respectively, 
although in adjusted analyses there was a similar likelihood 
of discontinuing either treatment (HR = 0.92). Over the first 
year of ET, approximately 1/3 of the women were reported to 
have had low adherence in this study. Although requiring pro-
spective validation, the findings suggest that while the overall 
use of OS was low it did not lead to lower adherence to ET.34 
Most of the panel were in agreement regarding the significant 
detrimental impact of enhanced endocrine therapy on the 
quality of life of breast cancer patients and emphasized the 
need to improve acceptance and management strategies. One 
of the suggestions to increase compliance and adherence to 
this treatment would be to use regular estradiol assessments 
as part of the treatment plan.

Potential for Estradiol Breakthrough
Another point noted by the panel was that the OFS agents, 
including GnRH agonists, are not 100% effective, and, as 
noted above, there may be a need for regular estradiol mon-
itoring to prevent a breakthrough resumption of ovarian 
function. This risk is particularly important to consider as 
physicians may be more commonly using a 3-month depot 
dosing of GnRH as a means to reduce office visits, especially 
during the COVID-19 pandemic (although this strategy is 
usually not recommended); it was noted that such a strategy 
might be more conducive to estradiol breakthrough, although 
limited data suggest no difference between the dosing sched-
ules.35,36 Results from the estrogen substudy from SOFT also 
showed that, while a majority of premenopausal patients 
receiving exemestane with triptorelin had reductions in estro-
gen levels comparable to postmenopausal patients receiving 
AIs, approximately one-third of patients had E2 levels greater 
than the predefined suboptimal threshold of 2.72 pg/mL.37 
With regard to the use of GnRH agonists, some panelists also 
expressed concern over the limited data regarding 3-monthly 
depot dosing as compared with monthly dosing; in particular, 
from the patient perspective, monthly dosing may be taxing 
for younger, working-age patients and could result in exces-
sive co-pays.

Also relevant to the long-term tolerability and efficacy of 
enhanced ET with OFS is the issue of obesity, which could 
render OFS less effective in patients with elevated body mass 
index (BMI).38 As reviewed by Goodwin (2013), for example, 
there has been observational evidence of less complete aro-
matase inhibition in heavier women across some of the major 
trials in the postmenopausal setting.38 The SOFT estrogen 
substudy also showed a marginal impact of increased BMI 
on E2 increases above the 2.72 pg/mL threshold. The impact 
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of these elevations on treatment outcomes in premenopausal 
patients, however, could not be assessed in trials such as 
SOFT due to the low number of patients studied.37 A review 
by Jiralerspong and Goodwin has also shown a 35%–40% 
increase in breast cancer recurrence and death for obese 
women as compared to those with normal BMI, and these 
authors correctly suggest that such a decrement in outcomes 
could easily erase the benefit of many of the most effective 
breast cancer therapies.39 In this regard, assessing the impact 
of obesity on the efficacy of enhanced OFS, particularly if 
being considered as an alternative to CT for the patient pop-
ulation in question, will be an important consideration for 
further studies.

Patient Perspectives
In view of the significant QoL impact that avoidance of CT or 
the potential permanent loss of ovarian function in premeno-
pausal women can have, the panel recognizes the importance 
of including the patient voice in this discussion, while also 
recognizing that regional and cultural differences may exist 
in overall patient input and/or interest in deciding on their 
treatment plan. One important consideration was exactly 
how much risk reduction was necessary for patients to justify 
the added risks of CT. It was recognized that patient input 
on issues such as the use or non-use of CT may depend, in 
part, on what the patient is told to expect by physicians,  
and/or the experiences of family and friends. The panel agreed 
that HR+ patients rarely, if ever, actually recognize that CT 
puts them into early menopause, and that since the patient is 
also on endocrine treatment, menopausal side effects would 
often be blamed on the endocrine therapy as opposed to CT. 
As such, it was thought that, if physicians were to offer a 
choice between enhanced OFS and CT, it would need to be 
made clear that the end result of menopause symptoms will 
be the same regardless, but the option is to perhaps avoid 
the more harmful CT-specific side effects. Some of these well 
documented side effects include acutely occurring issues such 
as alopecia, nail changes and nail loss, and fatigue, as well as 
possible late side effects of CT such as long-term neuropathy, 
impaired executive functioning (“chemobrain”), rare but seri-
ous cardiac toxicity, and risk for acute leukemias. The panel 
acknowledges that the full breadth of potential CT-associated 
toxicities is rarely discussed with patients, and the impact may 
often be understated, considering that the expected benefit 
of preventing cancer recurrence is emphasized as the greater 
priority. Nonetheless, the group recognizes these are women 
with a high chance of cure regardless of therapy selection, and 
likely have many life years ahead as survivors.

Central to the issue of avoiding CT in premenopausal 
patients with early breast cancer is the potential for main-
taining fertility in very young patients. It was agreed that 
premenopausal women with early breast cancer would be 
likely to have many years of life after their cancer treatment, 
during which they could desire for future pregnancy.32 In this 
regard, the group noted that CT-induced OFS is more likely 
to become permanent in premenopausal women, as compared 
with OFS induced by treatment with GnRH analogs. In the 
ZEBRA trial, for example, menses returned for a majority of 
goserelin-treated patients, whereas amenorrhea was perma-
nent in approximately 77% of CMF-treated patients after 3 
years. Women in the 40–50 age range were also more likely 
to become amenorrheic with CT versus OFS. As such, if CT is 

to be used in these women, the possibility of permanent loss 
of fertility should be emphasized, and some panelists noted a 
lack of adequate information regarding the risk of cessation 
of ET with OFS to achieve pregnancy. Conversely, if a deci-
sion to forgo CT is made, the panel agreed that the patient 
would need to understand the importance of adherence and 
compliance with the more intensive OFS regimen over the 
long term, to optimize risk reduction. The panel did note, 
however, that approximately 40% of patients in SOFT/TEXT 
did not complete the 5 years of therapy but achieved the risk 
reduction.25Overall, the panel recognizes the importance of 
the patient voice and shared decision-making when deciding 
on the treatment strategy to be used, including the use or non-
use of CT for premenopausal patients.

Conclusion and Consensus Opinion of the 
Group
At present, no sufficient data is available to enable a definitive 
recommendation for the avoidance of CT in favor of opti-
mizing ET with OFS in premenopausal breast cancer patients 
under 50 years of age who have high clinical risk but low 
genomic risk for disease recurrence. The panel does, however, 
believe that there are satisfactory data to enter into a discus-
sion with the patient regarding reasonable choices for therapy. 
Algorithms, similar to that originally proposed by Cardoso 
et. al. at ASCO 2020 (Fig. 1) for the use of MammaPrint or 
OncotypeDx results in the context of clinical risk are wor-
thy of consideration and could allow for a more informed 
shared decision-making process with the patient. In lieu of 
providing such a recommendation at this time, we hope that 
the present discussion would serve as a “call to action” on 
this topic whereby clinicians could further explore this option 
for their patients who would otherwise be considered candi-
dates for CT and engage them in a discussion that incorpo-
rates the risks and benefits of each option as well as individual 
patient preference. We believe it is when the data are not 
definitive, and conclusive recommendations cannot be made, 
that an informed discussion with the patient and shared deci-
sion-making conversations are most needed.

An important point also raised in the discussions was that 
no single trial or data set fits every patient; as such, extrapola-
tion of available data is essential as additional therapies con-
tinue to emerge and treatment plans become more and more 
individualized. We believe clinical trials such as those consid-
ered herein should not be interpreted in a vacuum and are 
best understood in the context of the data and observations 
which came before them; indeed, a possible OFS effect was 
considered in the earliest adjuvant CT trial ever conducted 
in breast cancer patients which showed a highly significant 
impact on disease-free interval for premenopausal patients.40 
This is an especially important consideration for premeno-
pausal patients seeking to retain fertility, as CT-induced 
OFS is more likely to be permanent. Despite the compelling 
results in favor of endocrine therapy from MINDACT and 
TAILORx, and now RxPonder, in a select group of premeno-
pausal patients, the panel agreed that clearly there will remain 
patients with sufficiently high recurrence risk to warrant the 
use of both CT and endocrine therapy.

In view of the evolving data sets that seek to more pre-
cisely identify which patients are more likely to benefit from 
enhanced OFS, it was suggested that perhaps a better question 
to ask is, can a subset of premenopausal women be identified 
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in whom it is possible to maximize endocrine therapy bene-
fit such that the addition of CT would not afford sufficient 
additional benefit in risk reduction to justify the risk of CT. 
It is likely that further insight on the optimal use of enhanced 
OFS, and further refinements in risk stratification, will be 
forthcoming in the near future.

Future Directions
While acknowledging that trials such as PERCHE have 
proven difficult to accrue, the panel sees this discussion as 
signaling the need for a prospective, randomized clinical trial. 
The consistency in observations from the now 3 landmark 
studies for early breast cancer leaves us with the sentiment 
that the questions around the effect on ovarian function sup-
pression in premenopausal patients, independent of risk, are 
too important to leave without pursuing definitive data. In 
the meantime, informed and shared discussions with patients 
around this topic are essential.

Final Note
The authors wish to recognize the updated findings from 
WSG-ADAPT as reported by Gluz and coworkers [Gluz O, 
Nitz U, Christgen M, et al J Clin Oncol. 39, 2021 (suppl 15; 
abstr 504)]. These results, presented at ASCO 2021, showed 
that patients who were 50 years or younger with 0–3 positive 
lymph nodes and an RS of 12–25 had an excellent 5-year 
invasive disease-free survival of 97% with endocrine thera-
py alone, provided there was a drop in Ki-67 to <10% after 
3 weeks of neoadjuvant endocrine therapy (thus indicative 
of endocrine sensitivity). It should be noted that the propor-
tion of endocrine sensitive patients was lower with tamoxi-
fen alone, as compared to aromatase inhibitor induction in 
post-menopause. With the addition of GnRH in the premeno-
pausal setting, the proportion of endocrine-sensitive patients 
also increases. In view of these results, it, therefore, remains 
questionable whether a study (for example, with a non-infe-
riority design) would be feasible to compare outcomes with 
chemotherapy versus combined ET with OFS, as such a study 
would require thousands of patients.
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