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ABSTRACT

PURPOSE Young age is associated with increased risk of recurrence in hormone receptor
(HR)—positive early-stage breast cancer (eBC). Lack of adherence to endocrine
therapy (ET) is a potential reason for the lower survival proportions observed in
younger patients, but the survival benefits of improving adherence to ET in
young patients remain unknown.

MATERIALS Using data from the French National Health Data System and target trial
AND METHODS emulation methods, we considered three sustained ET persistence strategies
(allowing treatment gaps of no more than 30, 90, or 180 continuous days) and
estimated the 5-year disease-free survival (DFS) benefit of sustained ET

persistence compared with observed ET persistence.
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RESULTS A total of 121,601 patients with HR-positive eBC were included in the analyses, of Article
whom 29.8% was younger than 50 years at diagnosis. Younger patients had
lower DFS and were more likely to discontinue ET than older patients. In pa-
tients 34 years and younger, strict ET persistence (<30-day gaps) improved
5-year DFS proportions from 74.5% to 78.8% (4.3 percentage points [95% CI,
2.6 to 7.2]) compared with observed persistence. ET persistence strategies
allowing for <90-day and <180-day gaps reduced the 5-year DFS benefit in
patients 34 years and younger to 1.3 (95% CI, 0.2 to 3.7) and 1.0 (95% CI, —0.2 to
3.4) percentage points, respectively. By contrast, DFS benefits of improved ET
persistence in patients after 50 years old did not exceed 1.9 percentage points,
compared with observed persistence, regardless of the persistence definition.

CONCLUSION The survival benefit that could be achieved with strict ET persistence in women
34 years and younger with HR-positive eBC highlights the need for tailored
strategies to improve ET persistence in this population.

INTRODUCTION

Breast cancer (BC) is the most commonly diagnosed cancer
worldwide, with an estimated 2.3 million new cases in 2020.!
BC is a heterogeneous disease that is conventionally clas-
sified into subtypes on the basis of the expression of hor-
mone receptors (HR, estrogen and progesterone) and human
epidermal growth factor receptor 2 (HER2).> These subtypes
exhibit varying levels of risk for disease recurrence, me-
tastatic spread, response to treatment, and overall survival
and guide the selection of appropriate BC therapy, partic-
ularly with endocrine therapy (ET) for HR-positive tumors.3
Despite its importance in preventing recurrence in patients
with HR-positive early-stage (nonmetastatic) BC,* the
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efficacy of ET could be compromised by treatment dis-
continuation, or nonpersistence, which is often defined as a
3- to 6-month interruption in ET treatment continuity.>~7

Approximately 6%-7% of patients with BC are young women
diagnosed before age 40 years.® Young age at BC diagnosis is
associated with disease recurrence and specific mortality,
despite the use of more aggressive treatment in younger
patients.® More recently, young age at diagnosis was found to
be associated with poorer BC prognosis for patients with HR-
positive tumors, but not with HR-negative tumors.*-*
Young age is associated with ET discontinuation, with
nonpersistence risks reported to be up to 22% at 5 years,
considering a 6-month gap.'® Thus, low ET persistence has
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CONTEXT

Key Objective

What is the potential benefit of improving persistence to adjuvant endocrine therapy (ET) on disease-free survival (DFS) in
patients with early-stage breast cancer for each specific age group?

Knowledge Generated

Strict persistence to adjuvant ET, without treatment gaps of 30 continuous days or more, improved 5-year DFS proportions
by 4.3 percentage points in patients younger than 34 years and 2.6 percentage points in patients age 35-39 years. In older
patients, the 5-year DFS benefit did not exceed 1.9 percentage points.

Relevance (S.B. Wheeler)

This study using real-world data projected meaningful survival benefits with perfect adherence to adjuvant ET among
younger women with BC, with relatively little benefit of perfect adherence in older women. Such data can point to op-
portunities to develop tailored intervention strategies that target younger women, in particular, who are at greater risk for

nonadherence.*

*Relevance section written by JCO Associate Editor Stephanie B. Wheeler, PhD, MPH.

been hypothesized as a reason for the lower survival pro-
portions in young patients.'” However, to date, no study has
formally evaluated the potential survival benefits of im-
proving adherence to ET in young patients.

Randomized experiments that study different persistence
strategies have not been conducted and would likely be
ethically infeasible. In the absence of such trial data, we used
large, real-world data from France to evaluate the effect of
persistence strategies. Specifically, the health insurance
system database (SNDS) aggregates all the medical and
administrative information related to the reimbursement of
health care expenses in France.'®* However, causal analysis of
these nonexperimental data requires care. Target trial em-
ulation has been recently proposed as a framework for de-
signing observational studies mimicking key features of
randomized controlled trials, thereby reducing the risk of
fundamental design flaws and highlighting potential sources
of bias that could result in spurious causal conclusions.**"

We used a comprehensive cohort of patients with HR-positive
early-stage BC in France derived from SNDS data to emulate
three sustained ET persistence strategies (allowing treatment
gaps of no more than 30, 90, or 180 days) and estimate the 5-
year disease-free survival (DFS) benefit of ET persistence
compared with observed ET persistence.

MATERIALS AND METHODS
Ethics and Data Protection
The study was authorized by the French data protection

agency (Commission nationale de [P’informatique et des
libertes—CNIL) under registration number 920092. No
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informed consent was required because the data used in the
study were deidentified and reused for research purposes,
in accordance with French regulations applicable to the
SNDS data.

Data Source and Cohort Inclusion/Exclusion Criteria

We used nationwide retrospective data from the previously
published French Early Breast Cancer Cohort (FRESH),*?
which were released from the SNDS database within the
Oncology Data Platform available at the French National
Cancer Institute.’®? The FRESH cohort includes women with
early-stage BC newly diagnosed between January 1, 2011, and
December 31, 2017, identified by a diagnosis code for BC
within the period considered. We further excluded individ-
uals not covered by the main health insurance scheme
(Régime General), not undergoing breast surgery, not re-
ceiving chemotherapy, targeted therapy, or ET as part of the
initial treatments, with evidence of concomitant cancer of
another localization, previous cancer, or metastatic disease
at diagnosis, diagnosed before age 18 years or after age
70 years, with inconsistent or missing data, or with evidence
of disease recurrence before adjuvant ET onset.

Age at Diagnosis

We calculated age at BC diagnosis as the interval from birth
to the BC diagnosis date rounded to the nearest year. Age was
categorized into detailed ranges (18-34, 35-39, 40-44,
45-49, 50-54, 55-59, 60-64, 65-69 years) and further
grouped into <50 and 250 years. We dichotomized age at a
cutoff of 50 years as age 50 years marks the commencement
of the systematic screening program in France and aligns
with the median age of menopause.
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HR Status

Tumors from patients who initiated ET within 365 days of
initial BC surgery were classified as HR-positive; otherwise,
tumors were classified as HR-negative. ET consisted of ta-
moxifen or an aromatase inhibitor (AI), either with or without
a gonadotropin-releasing hormone agonist (GnRHa). Our
main cohort consisted of patients with HR-positive tumors,
but we maintained a complementary cohort of HR-negative
tumors for comparative analysis.

ET Persistence

ET persistence was computed on the basis of outpatient dis-
pensing of tamoxifen and Als. We evaluated three definitions
of ET persistence, denoted by <30-day, <90-day, and <180-
day gaps and characterized by no previous ET discontinuation
for more than 30, 90, or 180 consecutive days, respectively. We
considered a patient to have discontinued ET for 30 consec-
utive days if the patient had not been dispensed ET in the
previous 30 consecutive days and could not be covered by an
excess of pills from a previous dispensing. Similar definitions
were given for 90 and 180 days. We evaluated ET discontin-
uation until BC recurrence or death. We did not consider
molecule switch a form of discontinuation. We provide further
details in the Data Supplement (Table S1 and Fig S1).

Outcome

The primary end point was DFS, defined as the absence of BC
recurrence (including locoregional recurrence, contralateral
recurrence, or distant recurrence) and death. The identifi-
cation of BC recurrence was based on procedures, molecules,
or diagnoses indicative of cancer recurrence or metastasis, as
detailed in the Data Supplement (Table S2). We set time zero
at the date of adjuvant ET onset for patients with HR-
positive tumors and at the date of initial BC surgery for
patients with HR-negative tumors.

Statistical Analysis

We first estimated DFS and ET persistence by age group
using Kaplan-Meier survival curves and reported the pro-
portions of DFS and ET persistence at 5 years. We performed
subgroup analyses by HR and HER2 status when estimating
DFS. This initial descriptive analysis is noncausal and is not
intended to emulate a target trial.

Next, we emulated a target trial to quantify the DFS benefit
that could be achieved under sustained ET persistence
compared with observed ET persistence. We use the term
sustained ET persistence to denote a hypothetical regimen in
which patients are prevented from discontinuing ET, for one
of the three definitions of ET discontinuation that were
considered.** We used a cloning, censoring, and weighting
approach. This involved (1) cloning each patient and
assigning one clone to each of the ET persistence regimens
(natural, =<30-day, <90-day, and <180-day gaps), (2)
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censoring the clones at the first ET discontinuation
according to the definition used, and (3) weighting the
clones to account for bias because of time-fixed and time-
varying confounding. The time-fixed covariates were HER2
status, nodal status (node-positive/node-negative), type of
breast surgery (lumpectomy/mastectomy), use of radio-
therapy, use of chemotherapy, chemotherapy setting (ad-
juvant only, neoadjuvant with or without adjuvant), and
deprivation index. The time-varying covariates were
comorbid conditions (cardiovascular, psychiatric, endocrine
or metabolic, or any other), use of GnRHa, and history of ET
noncoverage.

We estimated DFS under sustained ET persistence from
nonparametric Kaplan-Meier survival curves on the weighted
population. We used the nonparametric bootstrap with 1,000
iterations to estimate 95% ClIs. Further details, especially
regarding the identification of covariates, are provided in the
Data Supplement (Table S3).

We performed 11 sensitivity analyses to assess the stability of
the results. These sensitivity analyses included a negative
control outcome (otolaryngologist visit) analysis and anal-
yses with different target populations, different definitions
of ET persistence, different calculations of inverse proba-
bility weights, and different covariates encoding. See the
Data Supplement for details.

RESULTS
Patients’ Baseline Characteristics

Among 448,090 women with a diagnosis code of BC between
2011 and 2017, we included 143,580 patients: 121,601 in the HR-
positive cohort and 21,979 in the HR-negative cohort (Fig1). In
the HR-positive cohort, 29.8% of patients were younger than
50 years at BC diagnosis (Fig 2). Women younger than 50 years,
compared with older women, were more likely to be diagnosed
with lymph node involvement (26.2% v 20.2%), undergo
mastectomy (34.5% Vv 21.2%), and receive chemotherapy
(63.1% Vv 40.3%), but less likely to present with comorbid
conditions at the time of BC diagnosis (Table 1). The distri-
bution of ET regimens in women younger than 50 years was as
follows: 91.5% of patients received tamoxifen only, 1.7% re-
ceived tamoxifen combined with GnRHa, 4.9% received Als
only, and 1.9% received Als combined with GnRHa. Among
women younger than 50 years, those exposed to GnRHa were
more likely to be diagnosed with node-positive disease (36.1%
v 25.8%), to undergo mastectomy (50.0% v 33.9%), and to
receive chemotherapy (74.0% v 62.7%; Data Supplement,
Table S4). The median follow-up was 46.4 months (IQR, 26.1-
67.3), and 9.2% of patients (n = 11,161) experienced recurrence
or died during follow-up.

Relationship Between Age and DFS per HR Status

In patients with HR-positive tumors, younger age was as-
sociated with decreased DFS compared with older age, with
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FIG 1. Study CONSORT diagram. BC, breast cancer; ET, endocrine therapy; HR, hormone receptor; SNDS, Systeme National des Données de

Sante.

5-year DFS proportions of 86.0% (95% CI, 85.6 to 86.5) for
patients diagnosed before age 50 years compared with 88.9%
(95% CI, 88.6 to 89.2) for patients diagnosed after age
50 years (Table 2). More precisely, 5-year DFS proportions
increased with age until 50 years, ranging from 74.5% (95%
CI, 72.3 to 76.9) in patients 34 years and younger to 88.4%
(95% CI, 87.8 to 89.0) for those age 45-49 years (Fig 3A).
After 50 years old, DFS proportions were less variable across
age groups, with estimated values ranging from 88.2% (95%
CI, 87.7 to 88.8) for patients age 55-59 years to 89.8% (95%

4 | © 2025 by American Society of Clinical Oncology

CI, 89.3 to 90.4) for patients age 50-54 years (Fig 3B). We
observed similar variations in DFS across age groups when
further subcategorizing HR-positive tumors by HER2 status
although for patients 35 years and older, the differences in
5-year DFS were less for HER2-positive than for HER2-
negative disease (Data Supplement, Fig S2). In patients
with HR-negative tumors, DFS proportions were less vari-
able across all age groups both before and after age 50 years,
with 5-year DFS proportions ranging from 75.5% (95% CI,
72.9 to 78.2) for patients 34 years and younger to 78.1% (95%
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FIG. 2. Distribution of age in the cohort of patients with HR-positive tumors. BC, breast cancer; HR, hormone receptor.

CI, 76.5 to 79.7) for patients age 50-54 years (Figs 3C and 3D,
Data Supplement, Table S5). We observed similar results
when further subcategorizing the cohort of HR-negative
tumors into HER2-negative/HR-negative and HER2-posi-
tive/HR-negative (Data Supplement, Fig S3).

Relationship Between Age and ET Persistence

In the cohort of patients with HR-positive tumors, younger
age was associated with higher risks of ET discontinuation
(Data Supplement, Table S6). More specifically, we observed
an increase in 5-year ET persistence proportions with age,
peaking in the 55-59 years age group (Data Supplement, Fig
S4). These trends were consistent across the three defini-
tions of ET discontinuation (<30-day, <90-day, or <180-day
gaps).

DFS by Age Under Sustained ET Persistence

Sustained ET persistence resulted in higher 5-year DFS
proportions compared with observed persistence in all age
groups (Table 2). DFS benefits were generally increasing
with the stringency of the definition used for ET discon-
tinuation, with <30-day gaps leading to the highest DFS
benefit, followed by <90-day and <180-day gaps, respec-
tively. Under strategies that ensure sustained ET persistence
with <30-day gaps, the 5-year DFS proportions in patients
younger than 50 years did not align with the DFS proportions
achieved for older patients (Data Supplement, Fig S5).

The benefit in DFS achieved by sustained ET persistence
varied in magnitude depending on age (Figs 4 and 5). In
patients 34 years and younger, stricter persistence (<30-day
gaps) increased 5-year DFS by 4.3 percentage points (95%
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CI, 2.6 to 7.2) compared with observed persistence, from
74.5% to 78.8%. Compared with allowing gaps of up to
30 days, allowing gaps of up to 90 days reduced the DFS
benefit from 4.3 to 1.3 percentage points (95% CI, 0.2 to 3.7)
and allowing gaps of up to 180 days further reduced the DFS
benefit to 1.0 percentage points (95% CI, —0.2 to 3.4). In
patients age 35-39 years, DFS benefit under <30-day gaps
was 2.6 percentage points (95% CI, 1.5 to 4.1). After 50 years
old, DFS benefit never exceeded 1.9 percentage points (95%
CI, 1.6 to 2.4), as achieved in patients age 55-59 years under
<30-day gaps.

We found similar results for patients exposed to GnRHa at ET
onset (Data Supplement, Table S7). For patients with HR-
positive/HER2-positive disease, the DFS benefit of sustained
ET persistence was similar to the main analysis for patients
younger than 40 years. In the negative control outcome
analysis, the differences in otolaryngologist visit frequency
under sustained versus observed ET persistence never
exceeded —0.8 percentage points. Other sensitivity analyses
assessing the robustness of the results with respect to
changes in the weights, in ET persistence strategies, or in the
definition of covariates yielded results analogous to those of
the primary analysis.

DISCUSSION

We found that younger age was associated with decreased
DFS compared with older age in the cohort of patients with
HR-positive tumors, but not in the cohort of patients
with HR-negative tumors. Younger age was also associ-
ated with more frequent ET discontinuation. DFS propor-
tions under sustained ET persistence in patients younger
than 50 years did not equal those of older patients. However,
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TABLE 1. Patient’s Characteristics in the Cohort of Women With HR-Positive Early-Stage BC by Age Group (<50 years old, 250 years old)

Characteristic Overall, No. (%) <50 Years Old, No. (%) 250 Years 0Old, No. (%)
Patients 121,601 36,254 (29.8) 85,347 (70.2)
BC biology
BC subtype
HER2—/HR+ (luminal) 110,782 (91.1) 31,665 (87.3) 79,117 (92.7)
HER2+/HR+ 10,819 (8.9) 4,589 (12.7) 6,230 (7.3)
Nodal status
Node-negative 94,895 (78.0) 26,759 (73.8) 68,136 (79.8)
Node-positive 26,706 (22.0) 9,495 (26.2) 17,211 (20.2)

BC treatments

Type of BC surgery

Lumpectomy 91,011 (74.8) 23,745 (65.5) 67,266 (78.8)
Mastectomy 30,590 (25.2) 12,509 (34.5) 18,081 (21.2)
Radiotherapy
No 9,246 (7.6) 2,907 (8.0) 6,339 (7.4)
Yes 112,355 (92.4) 33,347 (92.0) 79,008 (92.6)
Chemotherapy
No 64,348 (52.9) 13,380 (36.9) 50,968 (59.7)
Yes 57,253 (47.1) 22874 (63.1) 34,379 (40.3)
Chemotherapy setting®
Adjuvant only 47,706 (83.3) 17,883 (78.2) 29,823 (86.7)
Neoadjuvant with or without adjuvant 9,547 (16.7) 4,991 (21.8) 4,556 (13.3)
Endocrine therapy regimen®
Als 72,183 (59.4) 1,774 (4.9) 70,409 (82.5)
Tamoxifen 47,834 (39.3) 33,159 (91.5) 14,675 (17.2)
Tamoxifen combined with GnRH agonists 672 (0.6) 619 (1.7) 53 (0.1)
Als combined with GnRH agonists 912 (0.7) 702 (1.9) 210 (0.2)
Socioeconomic factors
Deprivation index
First quintile (least deprived) 23274 (19.1) 7,482 (20.6) 15,792 (18.5)
Second quintile 24,272 (20.0) 7,296 (20.1) 16,976 (19.9)
Third quintile 23,790 (19.6) 7,029 (19.4) 16,761 (19.6)
Fourth quintile 23,968 (19.7) 6,855 (18.9) 17,113 (20.7)
Fifth quintile (most deprived) 24,126 (19.8) 6,737 (18.6) 17,389 (20.4)
Overseas departments 2171 (1.8) 855 (2.4) 1,316 (1.5)
No. of comorbid conditions at BC diagnosis
0 56,865 (46.8) 23,831 (65.7) 33,034 (38.7)
1 30,501 (25.1) 8,179 (22.6) 22,322 (26.2)
2-4 29,531 (24.3) 3915 (10.8) 25,616 (30.0)
5+ 4,704 (3.9) 329 (0.9) 4,375 (5.1)
Category of comorbid conditions®
Psychiatric 26,179 (21.5) 6,326 (17.4) 19,853 (23.3)
Endocrine and metabolism 30,619 (25.2) 3,579 (9.9) 27,040 (31.7)
Cardiovascular 34,384 (28.3) 3,336 (9.2) 31,048 (36.4)
Any other 15,747 (12.9) 3,449 (9.5) 12,298 (14.4)

Abbreviations: Al, aromatase inhibitor; BC, breast cancer; GnRH, gonadotropin-releasing hormone; HR, hormone receptor.
aThe Chemotherapy setting category is presented only for the subset of patients who received chemotherapy.
PMolecule dispensed on the date of adjuvant endocrine therapy onset.

Categories are not mutually exclusive.
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ensuring strict ET persistence (<30-day gaps) resulted in
DFS benefits of 4.3 percentage points (95% CI, 2.6 to 7.2) and
2.6 percentage points (95% CI, 1.5 to 4.1) in 5-year DFS
proportions in patients 34 years and younger and age 35-
39 years, respectively. While the survival benefit of strict ET
persistence was larger in these patients compared with their
older counterparts, there was also a prominent reduction in
DFS in settings allowing gaps up to 90 and 180 days in the
youngest age groups.

Earlier studies indicated that, among patients with HR-
positive disease, younger individuals have a higher risk of
recurrence,'> BC-specific mortality’* and overall mortality*+
compared to older patients. This trend was not observed in
patients with HR-negative disease. Our findings are con-
sistent with these earlier studies. The decreased DFS pro-
portions remained in HER2-positive/HR-positive disease for
the youngest patients, 34 years and younger.

We observed 5-year ET discontinuation risks of 21.5% when
allowing <90-day gaps, in patients younger than 50 years.
Similarly, earlier studies showed high risks of nonadherence
and discontinuation of ET in younger patients.”?> Reasons
for discontinuation specific to young age might include side
effects like hot flashes and vaginal symptom burden, sexual
toxicity, feelings of being inadequately informed, negative
emotions regarding the therapy, and desire for or experience
of pregnancy.?®>7

Because ET nonpersistence is associated with decreased DFS
in women with HR-positive tumors,'® authors hypothesized
that low persistence could explain the low survival observed

in young patients.”> Our results partly support this hy-
pothesis. Specifically, for patients diagnosed before age
34 years, we showed that persistence to ET with <30-day
gaps could increase the 5-year DFS by 4.3 percentage points
compared with what is observed with unmanaged persis-
tence. We also found that the effect of ET persistence varied
with age, with strict persistence being more beneficial to
young patients compared with older patients. It is possible
that the effect of ET persistence in the youngest patients is
related to accelerated tumor growth kinetics, driven by el-
evated circulating levels of endogenous estrogen after ET
discontinuation,>® but further research is required to validate
this hypothesis. The differences in DFS proportions under
observed persistence, used here as reference for DFS benefit,
may also partly explain these results.

In our study, DFS proportions under emulated ET persistence
in patients younger than 50 years did not equal those of older
patients, suggesting that ET discontinuation alone does not
fully explain the observed survival differences between age
groups within HR-positive tumors. Other contributing factors
may include diagnostic delays,> more aggressive tumors,®
and challenges in achieving chemotherapy-induced amen-
orrhea in younger patients.>° In this context, we observed that
patients younger than 50 years with HR-positive tumors were
more likely to present with node-positive tumors at diagnosis
and to be treated with more aggressive treatments including
total mastectomy and neoadjuvant chemotherapy. Similarly,
our findings that age is not associated with DFS in HR-
negative BC may be explained by younger patients receiving
more aggressive treatments that may compensate for age-
related differences in disease severity.

TABLE 2. Number of Patients, Number of Events, and 5-Year DFS Proportions Along With Their 95% Cls for the Cohort of Patients With HR-Positive

Tumors

5-Year DFS, % (95% Cl)

Emulated ET Persistence

<30-Day Gaps <90-Day Gaps <180-Day Gaps

87.9 (87.4 to 88.5)

86.8 (86.3 to 87.3

86.7 (86.2 to 87.1)

78.8 (76 to 81.6)

76.8 (73.1 to 78.4

75.5 (72.6 to 78.3)

83.4 (81.5 to 85.3)

81.7 (80 to 83.3)

88.2 (87.3 t0 89.2)

87.2 (86.4 to 88.2

87 (86.1 to 87.9)

89.7 (89 t0 90.3)

)
)
81.6 (79.8 to 83.3)
)
)

88.9 (88.3 10 89.5

88.8 (88.2 t0 89.4)

90.6 (90.3 to 90.9)

89.5 (89.2 to 89.8)

91.2 (90.6 t0 91.8)

90.6 (90.1 t0 91.2)

90.3 (89.8 t0 90.9)

90.2 (89.6 to 90.7)

89.1 (88.5 t0 89.7)

88.8 (88.3 to 89.4)

90.4 (89.8 t0 90.9)

89.4 (88.9 to 90)

89.3 (88.7 to 89.8)

Age Group, Years Patients, No. Events, No.? Observed ET Persistence (natural)

<50 years old 36,254 3,834 86 (85.6 to 86.5)
18-34 2,284 434 745 (72.3 to 76.9)
35-39 4,569 639 80.8 (79.4 to 82.3)
40-44 11,029 1,116 86.5 (85.7 to 87.3)
45-49 18,372 1,645 88.4 (87.8 to 89)

>50 years old 85,347 7,327 88.9 (88.6 to 89.2)
50-54 20,762 1616 89.8 (89.3 to 90.4)
55-59 18,540 1,738 88.2 (87.7 to 88.8)
60-64 22,535 1,988 88.7 (88.2 to 89.3)
65-69 23,510 1,985 88.7 (88.2 to 89.3)

90.5 (90 to 91.1)

(
(
(
(
89.7 (89.5 to 90)
(
(
(
(

89.8 (89.2 t0 90.3)

89.5 (89 to 90)

NOTE. Results are presented for all age groups under observed (natural) ET persistence and under emulated ET persistence defined as <30-day
gaps, <90-day gaps, and <180-day gaps. 95% Cls for observed ET persistence were derived on the basis of the standard procedure for Kaplan-Meier
survival curve estimates (Greenwood formula for cumulative hazard). Cls for emulated ET persistence were obtained using bootstrapping for 1,000

iterations.

Abbreviations: DFS, disease-free survival; HR, hormone receptor; ET, endocrine therapy.
aThe number of events is the number of patients experiencing BC recurrence or death under observed ET persistence.

Journal of Clinical Oncology

ascopubs.org/journal/jco | Volume mmm, [ssue mmm | 7


http://ascopubs.org/journal/jco

Downloaded from ascopubs.org by Dr. Debora Gagliato on March 10, 2025 from 177.115.058.095
Copyright © 2025 American Society of Clinical Oncology. All rights reserved.

Dumas et al

18-34 years === 35-39 years === 40-44 years === 45-49 years

A HR-positive—<50 years old B HR-positive—=50 years old
100 A 100 A
75 75 A
= =
o 501 o 50
i i
(=} DFS at 5 years =] DFS at 5 years
18-34 years : 74.5% 50-54 years : 89.8%
35-39 years : 80.8% 55-59 years : 88.2%
25 40-44 years : 86.5% 25 60-64 years : 88.7%
45-49 years : 88.4% 65-69 years : 88.7%
0 A1 0 1
0 1 2 3 4 5 0 1 2 3 4
Time From ET Onset (years) Time From ET Onset (years)
Number at risk Number at risk
35-39 years 4569 3956 3153 2402 1741 1131 55-59 years 18540 16693 13711 10856 8202
40-44 years 11029 9842 8093 6386 4711 3132 60-64 years 22535 20509 17042 13562 10419
45-49 years 18372 16403 13407 10684 8094 5555 65-69 years 23510 21308 17282 13427 9803

50-54 years === 55-59 years === 60-64 years === 65-69 years

5661
7273
6550

C HR-negative—<50 years old] D HR-negative—=50 years old
100 4 100 4
75 75
= =
o 501 o 50
L L
=) DFS at 5 years (=] DFS at 5 years
18-34 years : 75.5% 50-54 years : 78.1%
35-39 years : 77.8% 55-59 years : 78%
25 40-44 years : 77.2% 25 60-64 years : 77.8%
45-49 years : 77.8% 65-69 years : 76.7%
0 A1 0
0 1 2 3 4 5 0 1 2 3 4
Time Since BC Surgery (years) Time Since BC Surgery (years)
Number at risk Number at risk
35-39 years 1757 1621 1225 930 700 525 55-59 years 3385 3145 2441 1923 1444
40-44 years 2666 2454 1896 1501 1129 792 60-64 years 3203 2979 2346 1863 1403
45-49 years 3284 3016 2347 1834 1410 999 65-69 years 2755 2543 1992 1555 1143

976
1013
756

FIG 3. DFS and 95% Cls by age subgroups in the cohort of HR-positive tumors for patients diagnosed (A) before age 50 years and (B) after age
50 years and in the cohort of HR-negative tumors for patients diagnosed (C) before age 50 years and (D) after age 50 years. Cls for the DFS curves
were derived on the basis of the standard procedure for Kaplan-Meier survival curve estimates (Greenwood formula for cumulative hazard).
BC, breast cancer; ET, endocrine therapy; DFS, disease-free survival; HR, hormone receptor.
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5-Year DFS Benefit (percentage points)

Age, Years  ET Persistence DFS Benefit 2 4 6
18-34 Observed REF

<180-day gaps 1(-0.2 to 3.4)

<90-day gaps 1.3(0.2t0 3.7) L g

<30-day gaps 4.3(2.6t07.2) @
35-39 Observed REF

<180-day gaps 0.9 (0.2 to 1.8)

<90-day gaps 0.8 (0to 1.9) —

<30-day gaps 2.6 (1.5 to 4.1) @
40-44 Observed REF

<180-day gaps 0.5 (0.1 to 0.9)

<90-day gaps 0.8 (0.3t0 1.2) ——

<30-day gaps 1.7 (1.1to 2.4) —
45-49 Observed REF

<180-day gaps 0.4 (0.2t0 0.7)

<90-day gaps 0.6 (0.3 t0 0.9) ——

<30-day gaps 1.3(0.9to 1.8) ——
50-54 Observed REF

<180-day gaps 0.5(0.3t0 0.7)

<90-day gaps 0.8 (0.5to 1.1) ——

<30-day gaps 1.4 (1to 1.7) ——
55-59 Observed REF

<180-day gaps 0.6 (0.4 to 0.9)

<90-day gaps 0.9 (0.7 to 1.2) -—

<30-day gaps 1.9 (1.6 to 2.4) ——
60-64 Observed REF

<180-day gaps 0.5(0.3t0 0.7)

<90-day gaps 0.7 (0.5 t0 0.9) —-o—

<30-day gaps 1.6 (1.3to 2) ——
65-69 Observed REF

<180-day gaps 0.8 (0.6 to 1.2)

<90-day gaps 1(0.8to 1.4) -—

<30-day gaps 1.8 (1.6 to 2.3) ——

FIG 4. Five-year DFS benefit (in percentage points) and 95% Cls for emulated versus observed ET persistence, for the three definitions allowing
gaps of no more than 30, 90, or 180 days and by age group. Cls were obtained by bootstrapping for 1,000 iterations. BC, breast cancer;
DFS, disease-free survival; ET, endocrine therapy.

By including extensive patient data across France, collected
over nearly a decade, our study comprises 121,601 patients
with HR-positive early-stage BC. We used causal inference
methodology that, under explicit assumptions, allows for a
causal interpretation of results and avoids biases inherent to
observational studies. Yet, our study has limitations. First,
we rely on observational data sourced from the SNDS, which
may be sensitive to misclassification bias. Previous studies
validated the use of SNDS data to identify cancer cases?' and
drug adherence.?>-3* Second, we assumed that patients would
take all the drugs they received. If some patients do not take
the drugs they receive, then our analysis will underestimate
the risk of discontinuation. We would also expect this to lead
to an underestimation of the true DFS benefit of sustained ET
use: the true benefit of ET persistence might be even greater

Journal of Clinical Oncology

than our results suggest. We could not access ET dispensed
during hospital stays, but our sensitivity analysis did not
suggest a considerable bias because of this missing in-
formation. Third, it was not possible in our study to dis-
tinguish luminal A from luminal B tumors. Fourth, we
cannot exclude the presence of unmeasured confounding,
potentially varying by age group, which may weaken the
causal interpretation of the results. However, such biases
were not detected in any of the sensitivity analyses. Finally,
our results are limited to patients who initiated ET and may
not be generalizable to populations with different distri-
butions of ET persistence or with different characteristics.
An interesting group consists of patients exposed to
GnRHa. Previous studies have shown that GnRHa use does
not affect ET adherence.?5-37 In a sensitivity analysis, we
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100
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80 1

75 A 1

70 ]
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90 - ] ] ]
85 - ] ] ]

Number at risk Number at risk

2284 1932 1500 1120 801 505 4569 3960 3156 2402 1741
2284 1734 1227 779 469 249 4569 3620 2653 1859 1253
2284 1492 9% 611 349 166 4569 3201 2203 1475 978

100 A

95

90

85 1

DFS (%)

80 1

75 1

55-59 Years Old

Number at risk Number at risk
1135 11029 9850 8102 6386 4711 3139 18372 16421 13419 10684 8094 5576

718 11029 9077 6977 5169 3599 2167 18372 15221 11756 8984 6480 3960
526 11029 8136 5960 4254 2895 1609 18372 13704 10159 7516 5268 2957

60-64 Years Old 65-69 Years Old

g~

=

Number at risk Number at risk

20762 15754 11972 8831 6181

ET persistence === Observed

<180-day gaps

5 0 1 2 3 4

[$2]
o
Y
N
w
»
o

Time Since BC Surgery (years)

Number at risk Number at risk

20762 18633 15364 12120 9068 6156 18540 16706 13711 10856 8202 5669 22535 20521 17042 13562 10419 7285 23510 21327 17282 13427 9803 6561

20762 17347 13619 10302 7369 4511 18540 15784 12410 9510 6958 4456 22535 19418 15490 11919 8886 5697 23510 20040 15548 11698 8273 5035
3536 18540 14554 11173 8382 6032 3619 22535 17986 14044 10643 7824 4634 23510 18595 14142 10475 7305 4093

= <90-day gaps === <30-day gaps

FIG 5. DFS for the cohort of patients with HR-positive tumor under observed (uncontrolled) ET persistence and under controlled ET persistence,
with the three definitions allowing gaps of no more than 30, 90, or 180 days, respectively, for each age subgroup. BC, breast cancer; DFS, disease-free

survival; ET, endocrine therapy; HR, hormone receptor.

found that the DFS benefit of ET persistence in patients
exposed to GnRHa was similar to that in the whole pop-
ulation. Therefore, it is unlikely that low GnRHa uptake
affects the generalizability of our result, but further research
is needed to confirm this. Similarly, our results may not be
generalizable to individuals not enrolled in the main health
insurance scheme.

Our findings that not only younger patients are at higher risk
for ET discontinuation but also their prognosis is more
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adversely affected by ET discontinuation suggest that fur-
ther efforts should be made to improve ET persistence in this
population. Strategies to achieve this could include close
monitoring, comprehensive information about the impor-
tance of adherence, and prompt identification and man-
agement of side effects.>® Additional investigations to
uncover the distinctions in BC biology and treatment ef-
fectiveness in younger women with HR-positive tumors
could motivate new strategies to improve prognosis for this
high-risk group.
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