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Background: Adjuvant abemaciclib combined with endocrine therapy (ET) significantly improved invasive disease-free
survival (IDFS) in patients with hormone receptor (HR)-positive, human epidermal growth factor 2 (HER2)-negative,
node-positive, high-risk early breast cancer (EBC). The impact on overall survival (OS) remained unknown.

Patients and methods: In the phase Ill monarchE trial (NCT03155997), patients received ET for at least 5 years with or
without abemaciclib for 2 years. In this article, we report the primary OS results, a key secondary endpoint, and
updated estimates of IDFS and distant relapse-free survival (DRFS).

Results: Overall, 5637 patients underwent randomization, with 2808 assigned to abemaciclib—ET, and 2829 to ET. In
the intent-to-treat population, with a median follow-up of 76.2 months, abemaciclib—ET resulted in a 15.8% lower risk
of death than ET [661 deaths; hazard ratio 0.842, 95% confidence interval (Cl) 0.722-0.981, P = 0.027], meeting the
prespecified boundary for significance. The 7-year OS was 86.8% with abemaciclib—ET and 85.0% with ET (absolute
difference, 1.8%). OS benefit was consistent across prespecified subgroups. In addition to patients who had already
died of metastatic disease, fewer patients in the abemaciclib—ET arm were living with metastatic disease
compared with the ET arm (6.4% versus 9.4%). Sustained improvement was demonstrated in IDFS and DRFS
(hazard ratio 0.734, 95% Cl 0.657-0.820 and hazard ratio 0.746, 95% Cl 0.662-0.840, respectively). Seven-year IDFS
was 77.4% with abemaciclib—ET and 70.9% with ET (absolute difference, 6.5%) and 7-year DRFS were 80.0% and
74.9% (absolute difference, 5.1%). The long-term safety data compiled did not support any concerns of delayed
toxicities.

Conclusions: Adjuvant abemaciclib—ET resulted in a statistically significant and clinically meaningful improvement in
OS compared with ET in patients with HR-positive, HER2-negative, node-positive, high-risk EBC. At 7 years, abemaciclib
—ET continued to demonstrate a sustained IDFS and DRFS benefit.
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growth factor receptor 2 (HER2)-negative, node-positive,
EBC at high risk of recurrence, with National Comprehen-
sive Cancer Network category 1 recommendation and
European Society for Medical Oncology-Magnitude of
Clinical Benefit Scale score A based on outcomes from the
monarchE trial.** At a median follow-up of 54 months,
abemaciclib—ET demonstrated a sustained and clinically
meaningful improvement in invasive disease-free survival
(IDFS) [hazard ratio of 0.680; 5-year rates: 83.6% versus
76.0%] and distant relapse-free survival (DRFS) (hazard ratio
0.675, 86.0% versus 79.2% at 5 years).” The increasing
absolute improvement seen at 5 years is consistent with a
carryover effect of the 2 years of abemaciclib treatment.

Overall survival (OS) is a clinically meaningful measure of
both efficacy and safety and is considered the gold standard
for establishing the clinical benefit of cancer treatments.
Improving OS in HR-positive EBC has remained a challenge
over recent decades. In 2011, a meta-analysis of 20 trials in
>21 000 patients showed that 5 years of tamoxifen sub-
stantially reduced recurrence rates during the first 10 years
and reduced mortality by about one-third over 15 years
(absolute difference: 9.2%), compared with no therapy.®
A 2015 meta-analysis of 31920 patients treated with aro-
matase inhibitors (Als) versus tamoxifen showed a 15%
reduction in 10-year mortality and a 2.1% absolute difference
in 0S, favoring Als.” In the TEXT and SOFT studies, the addition
of 5 years of ovarian function suppression (OFS) to tamoxifen
improved 12-year OS rates by 2.2% in premenopausal women
compared with tamoxifen alone, while exemestane + OFS
reduced 12-year OS rates by 2.0% compared with
tamoxifen + OFS, but these absolute differences did not
reach statistical significance.®’ More recently, a 2025 meta-
analysis of 22 031 patients showed that extending Al treat-
ment beyond the initial 5 years further reduced the rate of
ongoing recurrence. However, no significant improvement in
10-year OS was noted, with a modest 0.6% absolute differ-
ence at a median of 8-years of follow-up.°

As expected, given the disease course of HR-positive breast
cancer, OS events have accrued slowly in this adjuvant study.
At a 5-year data interim analysis in the monarchE study, a
favorable OS trend emerged (442 deaths; hazard ratio 0.903,
95% Cl 0.749-1.088) with nearly twice as many patients in the
ET arm living with metastatic disease compared with those
receiving abemaciclib—ET, suggesting that the OS effect could
emerge with longer follow-up.’

In this article, we present the primary OS analysis and
the updated estimates of IDFS and DRFS from the mon-
archE trial at a median follow-up of 6.3 years.

PATIENTS AND METHODS

Trial oversight

The trial was designed by the sponsor, Eli Lilly and Com-
pany, in collaboration with a global steering committee. The
protocol was approved by the ethical review board at each
participating site. The trial was conducted in accordance
with the principles of the Declaration of Helsinki, the In-
ternational Council for Harmonisation of Technical
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Requirements for Pharmaceuticals for Human Use Good
Clinical Practice guidelines, and applicable laws and regu-
lations. All participants provided written informed consent.

The investigators gathered the data, while the sponsor
monitored the conduct of the trial, received the data, and
carried out all the analyses. The authors affirm the accuracy
and completeness of the data and confirm that the trial was
conducted in strict adherence to the approved protocol.

The first draft of the manuscript was written by the
authors employed by the sponsor, together with the first
author, with assistance from a sponsor-funded medical
writer. Subsequently, all authors reviewed and contributed
to the manuscript.

The investigators and steering committee worked under
confidentiality agreements with the sponsor.

Trial design and patients

MonarchE is a global, randomized, open-label, phase llI
study evaluating the efficacy and safety of abemaciclib—ET
versus standard ET in adult patients with HR-positive,
HER2-negative, node-positive, high-risk EBC. The detailed
study design and eligibility criteria have been previously
reported.”*** In brief, a total of 5637 patients were
randomly assignedina 1: 1ratioto receive at least 5 years of
ET with or without abemaciclib for a 2-year treatment
period. Patients were assigned to one of two cohorts. Cohort
1 included patients with either four or more positive path-
ological axillary lymph nodes or one to three pathological
axillary lymph nodes with additional high-risk features of
grade 3 disease and/or tumor >5 cm. Inclusion of patients
with micrometastatic (N1mi) disease and multifocal or
multicentric disease was allowed. Cohort 2 included patients
with one to three positive pathological axillary lymph nodes,
tumor grade <3, tumor size <5 cm, and central Ki-67 >20%
as the only additional high-risk factor. The intent-to-treat
(ITT) population included all patients from both cohorts.

Endpoints

The primary efficacy endpoint was IDFS, as defined by the
Standardized Definitions for Efficacy End Points (STEEP)
system.*® IDFS was defined as the time from randomization
until the first occurrence of one of the following events:
ipsilateral invasive disease, ipsilateral locoregional invasive
disease, contralateral invasive breast cancer, distant recur-
rence, second primary non-breast invasive cancer, or death
from any cause. Key secondary efficacy endpoints were DRFS
and OS. DRFS was defined as the time from randomization
until the first occurrence of metastatic disease or death from
breast cancer. OS was defined as the time from randomiza-
tion until the date of death from any cause. Safety endpoints
included treatment-emergent adverse events, all serious
adverse events (SAEs) up to 5 years from randomization,
hospitalizations, and clinical laboratory abnormalities.

Statistical analysis

Statistical analysis methods have been described in
detail."* OS was a key secondary endpoint with type-1 error
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control, according to a gated testing strategy. At each
analysis time point of OS, the critical P value boundary was
calculated based on the observed number of events using
the Lan—Demets method with an O’Brien—Fleming type
stopping boundary.”® The target number of events for this
primary OS analysis was increased from 390 to 650 after
the primary outcome analysis in consultation with health
authorities, to ensure a minimum follow-up of at least
5 years in the adjuvant setting. At this updated analysis,
descriptive assessments were planned for IDFS and DRFS.
For each efficacy endpoint in the ITT and subpopulations,
hazard ratios and corresponding 95% confidence intervals
(Cls) were estimated with a Cox proportional hazards
model stratified according to the randomization factors,
and landmark analyses were carried out each year up to 7
years using the Kaplan—Meier method. For subgroups,
landmark yearly rates were estimated up to 6 years to
ensure sufficient numbers of events within subgroups.

RESULTS

Patients

From July 2017 through August 2019, 5637 patients were
randomly assigned 1 : 1 to receive abemaciclib—ET (n =
2808) or ET (n = 2829) (Supplementary Figure S1, available
at https://doi.org/10.1016/j.annonc.2025.10.005). The ITT
population included all patients, with cohort 1 comprising
5120 patients (91%) and cohort 2 comprising 517 patients
(9%). Updated baseline demographics and clinical charac-
teristics were well balanced between arms and are previ-
ously published.”

At the time of the primary OS analysis (data cut-off date:
15 July 2025), the median follow-up was 6.3 years in both
arms. Approximately 78% of patients had been in follow-up
for recurrence and survival for at least 6 years (4 years after
completion of the abemaciclib treatment period). The ma-
jority of patients were alive in the study follow-up (73.3% in
the abemaciclib—ET arm and 70.7% in the ET arm) and a
similar proportion of patients between arms withdrew or
were lost from the study follow-up (8.4% versus 8.7%).

Efficacy

Efficacy in the ITT population. At data cut-off for this
analysis, a total of 661 patients had died, 301/2808 pa-
tients (10.7%) in the abemaciclib—ET arm and 360/2829
(12.7%) in the ET arm. The addition of abemaciclib to ET
resulted in a 15.8% reduction in the risk of death versus ET
(stratified hazard ratio 0.842, 95% Cl 0.722-0.981, two-
sided P = 0.027), meeting the prespecified boundary of
0.0434 for statistical significance. The estimated 7-year OS
rate was 86.8% in the abemaciclib—ET arm and 85.0% in
the ET arm (absolute difference of 1.8%) (Figure 1A). The
majority of deaths in both arms were associated with
breast cancer recurrence (Figure 2; Supplementary
Table S1, available at https://doi.org/10.1016/j.annonc.
2025.10.005). Most frequent adverse events (AEs) leading
to death were infections [16 (0.6%) versus 10 (0.4%)],
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including coronavirus disease 2019 (COVID-19) infections [9
(0.3%) versus 3 (0.1%)], second primary neoplasm [13
(0.5%) versus 8 (0.3%)], and cardiac disorders [11 (0.4%)
versus 9 (0.3%)]. There was no underlying pattern of
pathophysiological cause of the deaths in either treatment
arm. No relevant differences in causes of death related to
AEs were observed (Supplementary Table S1, available at
https://doi.org/10.1016/j.annonc.2025.10.005). In addition
to patients who had already died of metastatic disease,
fewer patients in the abemaciclib—ET arm were living with
metastatic disease compared with the ET arm [180 (6.4%)
versus 266 (9.4%) patients, respectively] (Figure 2).

There was a sustained benefit of adjuvant abemaciclib in
reducing the risk of developing an IDFS event (hazard ratio
0.734, 95% ClI 0.657-0.820, nominal P < 0.0001). At 5 years,
~ 4000 patients across arms were at risk (compared with
only ~950 at prior analysis), enabling robust estimation of
5-year IDFS rates of 83.1% in the abemaciclib—ET arm and
76.5% in the ET arm (absolute benefit of 6.6%). The esti-
mated IDFS rate at 7 years was 77.4% and 70.9% in each
arm, respectively (absolute benefit, 6.5%) (Figure 1B).
Supplementary Figure S2, available at https://doi.org/10.
1016/j.annonc.2025.10.005, shows the Kaplan—Meier
curves with yearly rates of OS, IDFS, and DRFS. Most IDFS
events involved distant metastatic disease (Table 1). A
similar number of second primary neoplasms were re-
ported in both arms [48 (1.7%) in abemaciclib—ET and 52
(1.8%) in ET, with the most frequent neoplasm being colon
cancer with 4 and 6 cases, respectively].

The addition of abemaciclib to ET also resulted in a 25.4%
reduction in the risk of developing a DRFS event, compared
with ET (hazard ratio 0.746, 95% Cl 0.662-0.840, nominal P <
0.0001). At 7 years, the absolute benefit in DRFS rates was
5.1% (Figure 1C), an absolute difference that has remained
consistent over landmark estimates for several years. Distant
metastatic disease was documented as the first recurrence
event in 381 patients (13.6%) in the abemaciclib—ET arm and
523 (18.5%) in the ET arm with common sites of distant
recurrence being bone, liver, and lung/pleura. Notably, abe-
maciclib treatment reduced the number of patients with
metastatic disease in most common locations (Table 1).

The OS benefits were consistent across all subgroups
(Figure 3). With additional events observed at this longer
follow-up, the IDFS and DRFS continue to demonstrate
consistent benefit with better precision across subgroups
(Supplementary Figures S3 and S4, available at https://doi.
org/10.1016/j.annonc.2025.10.005).

Efficacy in subpopulations. In cohort 1, OS, IDFS, and DRFS
were consistent with the ITT population (Supplementary
Figure S5, available at https://doi.org/10.1016/j.annonc.
2025.10.005). A total of 630 patients had died, 286/2555
patients (11.2%) in the abemaciclib—ET arm and 344/2565
(13.4%) in the ET arm. Abemaciclib—ET resulted in a clini-
cally meaningful reduction of 16.5% in the risk of death
compared with ET (hazard ratio 0.835, 95% Cl 0.713-0.977,
nominal P = 0.0239). Sustained IDFS and DRFS benefit was
observed with abemaciclib—ET versus ET (IDFS: hazard ratio
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Figure 1. Efficacy in the ITT population. Kaplan—Meier survival curves of (A) overall survival, (B) invasive disease-free survival, and (C) distant relapse-free survival in

the ITT population; n, number of events in the specified category.

Cl, confidence interval; ET, endocrine therapy; HR, hazard ratio; ITT, intent-to-treat.

0.726, 95% Cl 0.648-0.815, P < 0.0001; DRFS: hazard ratio
0.736, 95% Cl 0.651-0.832, P < 0.0001). The 7-year IDFS
rate was 77.0% with abemaciclib—ET and 70.1% with ET
(absolute difference, 6.9%) and the 7-year DRFS rate was
79.5% with abemaciclib—ET and 74.0% with ET (absolute
difference, 5.5%). Distribution of the first recurrence event
in cohort 1 is shown in Supplementary Table S2, available
at https://doi.org/10.1016/j.annonc.2025.10.005.

In cohort 1, abemaciclib—ET showed consistent benefit
across subgroups, as well as by Ki-67 index (Supplementary
Table S3, available at https://doi.org/10.1016/j.annonc.

158 https://doi.org/10.1016/j.annonc.2025.10.005

2025.10.005). The subgroup analyses for OS, IDFS, and
DRFS within cohort 1 are shown in Supplementary
Figures S6-S8, available at https://doi.org/10.1016/].
annonc.2025.10.005, respectively. Similar to the ITT popu-
lation, the majority of deaths in cohort 1 population across
both arms were associated with breast cancer recurrence
(Supplementary Figure S9, available at https://doi.org/10.
1016/j.annonc.2025.10.005).

In cohort 2, a similar number of OS events were reported
in each arm, 15/253 (5.9%) and 16/264 (6.1%) of
abemaciclib—ET and ET arm patients (hazard ratio 0.966,
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95% Cl 0.468-1.992). Despite the small sample size of this
cohort, abemaciclib—ET illustrated numerically favorable
trends in IDFS and DRFS compared with ET (hazard ratio
0.797, 95% Cl 0.508-1.252 for IDFS; hazard ratio 0.902, 95%
Cl 0.541-1.505 for DRFS) (Supplementary Table S3, avail-
able at https://doi.org/10.1016/j.annonc.2025.10.005).

Safety

At the time of this analysis, all patients had discontinued from
the 2-year study treatment period ~4 years ago; conse-
quently, there were no changes in discontinuations or dose
adjustments from prior analyses and the overall safety data
are unchanged and consistent with prior reports.**** During
long-term follow-up (30 days after study treatment discon-
tinuation) the only safety data collected were non-serious AEs

Table 1. Distribution of first recurrence in ITT population
Abemaciclib—ET  ET
n = 2808 n = 2829
Patients with any recurrence event, n (%) 505 (18.0) 693 (24.5)
Type of recurrence event, n (%)
Distant recurrence 381 (13.6) 523 (18.5)
Local/regional recurrence 70 (2.5) 109 (3.9)
Second primary neoplasm 48 (1.7) 52 (1.8)
Contralateral breast cancer 14 (0.5) 22 (0.8)
Site of initial distant recurrence, n (%)
Bone 166 (5.9) 265 (9.4)
Liver 99 (3.5) 133 (4.7)
Lung 69 (2.5) 76 (2.7)
Lymph node 29 (1.0) 46 (1.6)
Brain/central nervous system 32 (1.1) 31 (1.1)
Pleura 8 (0.3) 28 (1.0)

ET, endocrine therapy; ITT, intent-to-treat.
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related to study treatment and SAEs regardless of causality."*
The incidence of SAEs in long-term follow-up was higher in
the ET arm (8.1%) than in the abemaciclib—ET arm (7.5%),
with infections being the most frequent SAEs in both arms
(Supplementary Table S4, available at https://doi.org/10.
1016/j.annonc.2025.10.005).

Post-discontinuation anticancer therapies

Anticancer treatments received after completion or
discontinuation from study treatment are being collected.
The majority of patients without documented distant
recurrence continued receiving ET (97.0% in the
abemaciclib—ET arm versus 96.7% in the ET arm), including
85.4% versus 82.4% patients receiving >5 years of ET.

Among patients who experienced distant recurrence,
78.9% in the abemaciclib—ET arm and 83.4% in the ET arm
received systemic anticancer therapy at any time in the
metastatic setting (Supplementary Table S5, available at
https://doi.org/10.1016/j.annonc.2025.10.005).  For  the
remaining patients, the lack of reported treatments is mainly
due to either rapid deterioration to death, recent progression
with ongoing evaluation of subsequent therapies, pending
information from another treating institution, or patients lost
to follow-up.

In addition to endocrine therapies, the most frequently
reported first-line treatments in both abemaciclib—ET and ET
arms were CDK4/6is (30.0% versus 47.3%) and chemotherapy
(32.7% versus 23.7%) (Table 2). An additional post hoc anal-
ysis of first-line therapies was conducted by time of distant
recurrences relative to study treatment completion/discon-
tinuation. Earlier recurrences were defined as those occurring
on treatment or within 12 months of 2-year treatment
completion/discontinuation and later recurrences as those
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Abemaciclib-ET ET
6-year 6-year Interaction
nlevents  OS rate nlevents  OS rate HR (95% CI) P value
Overall 2808/301 89.2 (87.9-90.4) 2829/360 87.9 (86.5-89.1) —o— 0.842 (0.722-0.981)
Geographical region 0.883
NA/Europe 1470/157 88.8 (87.0-90.4) 1479/185 88.2(86.3-89.8) —— 0.855 (0.691-1.058)
Asia 574/34 94.8 (92.6-96.4) 582/44 92.7 (90.1-94.6) e 0.755 (0.483-1.182)
Other 764/110  85.6 (82.8-88.0) 768/131  83.7 (80.8-86.3) —_—— 0.846 (0.657-1.090)
Menopausal status 0.163
Premenopausal 1221/91  92.7 (91.0-94.1) 1232/123 90.1(88.2-91.8) —e— 0.716 (0.546-0.939)
Postmenopausal 1587/210 86.5 (84.6-88.1) 1597/237 86.2 (84.3-87.8) —eo— 0.907 (0.753-1.092)
Prior treatment 0433
Neoadjuvant chemotherapy 1039/143 86.0 (83.5-88.0) 1048/180 82.7 (80.1-85.0) —eo— 0.788 (0.633-0.982)
Adjuvant chemotherapy 1642/142  91.4 (89.9-92.8) 1647/159  91.2 (89.7-92.5) —eo— 0.892 (0.712-1.119)
Age-years 0.786
<65 2371/233 90.3 (88.9-91.4) 2416/283 88.8 (87.4-90.1) —o— 0.825 (0.694-0.982)
265 437/68 83.3(79.1-86.7) 41377 82.2(77.9-85.7) —a— 0.870 (0.628-1.205)
Racs 0.882
White 1947/236 87.6 (86.0-89.1) 1978/277 86.9 (85.2-88.3) —e— 0.862 (0.724-1.025)
Asian 675/43 94.3(92.1-95.8) 669/53 92.2(89.7-94.1) | — — 0.773 (0.517-1.156)
All others 146/20  84.6(77.0-89.9) 140/24  82.2(74.4-87.8) [ = | 0.876 (0.484-1.586)
Baseline ECOG PS 0.577
0 2405/252 89.5(88.2-90.8) 2369/298 88.1(86.6-89.4) —— 0.822 (0.695-0.972)
1 401/48 87.4 (83.5-90.5) 455/61 86.8 (83.2-89.8) —<e— 0.927 (0.635-1.353)
Primary tumor size 0.072
<20 mm 781/55 93.8 (91.7-95.3) 767/87 88.7 (86.1-90.8) e 0.598 (0.427-0.839)
220 mm but <50 mm 1371/150 88.4 (86.5-90.1) 1419/178 88.0 (86.1-89.6) —e— 0.880 (0.708-1.093)
250 mm 607/91 85.3(82.1-88.0) 610/91 86.6 (83.4-89.2) —e— 1.001 (0.748-1.339)
Number of positive lymph nodes 0.531
1-3 1118/96  91.6(89.7-93.1) 1142/109 90.5(88.6-92.2) —— 0.893 (0.679-1.175) :
4-9 1107/110 90.4 (88.4-92.1) 1126/134 88.9 (86.8-90.7) —e— 0.841(0.653-1.082)
10 or more 575/92 82.8(79.3-85.8) 554/117  79.9(76.0-83.2) —e— 0.723 (0.550-0.950)
Tumor grade 0.732
Grade 1 20916  91.6 (86.7-94.8) 216/21  90.3(85.2-93.7) [ - | 0.788 (0.411-1.510)
Grade 2 1377/146 89.5(87.7-91.1) 1395/158 89.5(87.7-91.1) —o— 0.930 (0.743-1.165)
Grade 3 1086/134 87.4 (85.2-89.4) 1064/157 85.6 (83.2-87.7) —e— 0.829 (0.658-1.044)
Progesterone receptor 0.190
Negative 298/45 84.1(79.1-88.0) 295/67 79.4 (74.0-83.8) e 0.665 (0.456-0.970)
Positive 2426/248 89.8 (88.5-91.0) 2456/285 88.8 (87.4-90.1) —— 0.872 (0.736-1.034)
Tumor stage 0.516
1] 716/50 93.4(91.1-95.0) 740/69 90.6 (88.1-92.6) [ — 0.746 (0.518-1.073) )
1] 2078/248 87.9 (86.3-89.3) 2077/289 86.9 (85.3-88.4) —— 0.850 (0.717-1.007)
First ET 0.366
Tamoxifen 857/73 91.8 (89.6-93.5) 898/102  88.9(86.5-90.9) —e— 0.734 (0.543-0.991)
Aromatase inhibitor 1931/226 88.1(86.5-89.6) 1887/257 87.3(85.7-88.8) —— 0.864 (0.723-1.033)
0.5 1 2
Favours abemaciclib-ET Favours ET

Figure 3. Overall survival in the ITT population and according to prespecified subgroups. Confidence intervals were not adjusted for multiplicity and should not be

used for hypothesis testing; all subgroup analyses were prespecified.

Cl, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status; ET, endocrine therapy; HR, hazard ratio; ; ITT, intent-to-treat; NA, North

America; OS, overall survival.

occurring >12 months from treatment completion/discon-
tinuation. The difference in CDK4/6i was primarily observed
among patients who developed earlier recurrences (15.2% in
abemaciclib—ET versus 44.7% in the ET arm) while the dif-
ference was less pronounced among patients with later re-
currences (43.1% versus 50.4%). The higher use of
chemotherapy in the abemaciclib—ET arm was observed
primarily in patients with earlier recurrences (43.5% versus
26.8%), with similar use in patients with later recurrences
(23.1% versus 19.8%) across both arms (Supplementary
Table S6, available at https://doi.org/10.1016/j.annonc.2025.
10.005).

Distribution of post-discontinuation anticancer treat-
ments in cohort 1 is similar to the ITT population. The
majority of cohort 1 patients without documented distant
recurrence continued receiving ET (97.1% in the
abemaciclib—ET arm versus 96.6% in the ET arm), including
85.1% versus 81.9% patients receiving >5 years of ET.
Detailed information about treatments in the metastatic
setting is shown in Supplementary Tables S7-S9, available
at https://doi.org/10.1016/j.annonc.2025.10.005.
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DISCUSSION

In the monarchk trial, with a median follow-up of 6.3 years,
2 years of adjuvant abemaciclib demonstrated a statistically
significant and clinically meaningful 15.8% reduction in the
risk of death, with an absolute improvement of 1.8% in the 7-
year OS rate, and a sustained treatment benefit in IDFS and
DRFS. Additionally, fewer patients in the abemaciclib arm
developed and were living with metastatic disease compared
with those in the ET arm. This substantial improvement in
DRFS is expected to continue driving the OS benefit with
longer follow-up. Abemaciclib, therefore, represents the first
novel therapy since the introduction of Als over two decades
ago to confer a statistically significant OS benefit in the
adjuvant setting, reinforcing its role as the standard of care
for the adjuvant treatment of patients with HR-positive,
HER2-negative, node-positive, high-risk EBC.

monarchE was prospectively designed to alpha control and
statistically test for the OS endpoint. To allow adequate
follow-up time more commensurate with the long natural
history of HR-positive, HER2-negative breast cancer, following
consultation with regulators, the target number of OS events
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Table 2. Systemic anticancer therapies received as first-line treatment in
the metastatic setting
Patients with distant recurrence Abemaciclib—ET ET
who entered post-discontinuation
follow-up N = 407 N = 565
Any systemic therapy, n (%) 321 (78.9) 471 (83.4)
Endocrine therapy,” n (%) 190 (46.7) 330 (58.4)
Fulvestrant 117 (28.7) 188 (33.3)
Letrozole 40 (9.8) 95 (16.8)
Exemestane 20 (4.9) 18 (3.2)
Anastrozole 12 (2.9) 23 (4.1)
Tamoxifen 7 (1.7) 20 (3.5)
Targeted therapy, n (%) 135 (33.2) 276 (48.8)
CDK4/6i 122 (30.0) 267 (47.3)
Palbociclib 44 (10.8) 100 (17.7)
Ribociclib 54 (13.3) 90 (15.9)
Abemaciclib 23 (5.7) 83 (14.7)
PI3K/AKT/mTOR pathway inhibitors 13 (3.2) 4 (0.7)
Chemotherapy, n (%) 133 (32.7) 134 (23.7)
Other®, n (%) 21 (5.2) 27 (4.8)
Bevacizumab 8 (2.0) 11 (1.9)

Includes systemic therapies which were started after distant recurrence as first-line
in the metastatic setting. Percentages may not add up to the total in each group as
patients may have received more than one drug in each group and table includes
only individual drugs received by at least 2% of patients.

CDK4/6i, cyclin-dependent kinase 4/6 inhibitor; ET, endocrine therapy.

Includes monotherapy and in combination with other therapies.

PAntibody—drug conjugates not included as did not meet 2% threshold.

was increased from 390 to 650 after the primary outcome
analysis to ensure a minimum of 5 years of follow-up.'® As a
result, by the data cut-off of this analysis, the magnitude of
OS effect size was robustly characterized.

Demonstrating OS benefit in EBC is particularly challenging
due to the relatively long life expectancy in HR-positive,
HER2-negative breast cancer and the availability of effective
therapies in the metastatic setting. Some of these therapies
have substantially improved survival outcomes, including the
use of CDK4/6is as the standard of care in first-line treatment
of metastatic disease.””*' We analyzed the use of anticancer
treatments in the metastatic setting, given those that can
prolong survival could potentially confound the impact of
adjuvant therapy on OS outcomes. As expected, more patients
in the ET arm received CDK4/6i (mostly as first-line treatment),
especially among patients with early distant recurrences. The
proportion of patients receiving these therapies and the dis-
tribution of these therapies must be interpreted in the context
of a global trial, with different standards of care and access to
novel therapies across countries during follow-up, also
acknowledging that this analysis reflects the data available at
the time of this cut-off and efforts are ongoing to complete
data collection for all patients. The observed OS advantage,
despite differences in post-recurrence treatments (including
higher use of CDK4/6is in the ET arm), reinforces the justifi-
cation for adjuvant abemaciclib early in the management of
HR-positive breast cancer.

Further follow-up from the monarchE trial has demonstrated
a sustained and persistent improvement in both IDFS and DRFS.
The early separation of the Kaplan—Meier curves, which
remained evident beyond the completion of 2 years of abe-
maciclib treatment, suggests a durable carryover effect,
implying that the natural history of the disease may have been
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altered in a subset of patients. Substantially more patients have
been followed up for at least 5 years at this time compared with
prior analyses.” The extent of follow-up enables robust esti-
mation around IDFS rates at 5 years, generating an absolute
improvement of 6.5% with improved precision. These data
confirm the deepening of effect size through 5 years in the
adjuvant setting. From 5 to 7 years, the IDFS and DRFS curves
remain separated and run parallel, with an absolute difference
of 6.5% at 7 years. Overall, the updated hazard ratio estimates
across the entire follow-up period comprehensively reflect the
cumulative relative risk reduction that continuously evolved
with greater magnitude up to 5 years, together with a main-
tained and stabilized effect size from 5 to 7 years.

The substantial improvements in long-term IDFS and DRFS
were consistent across subgroups. The effect size in individual
subgroup analyses by baseline characteristics should be inter-
preted with caution, as there is no formal statistical significance
testing within subgroup and the effect of individual factors might
be confounded by other risk features [e.g. patients with tumor
size <2 cm or grade 1 were eligible only if they had concurrent
high-risk feature(s)]. Of note, abemaciclib benefit was observed
regardless of the number of positive lymph nodes. While pa-
tients with one to three positive lymph nodes are generally
considered to have lower risk, in a real-world study, 24% of
patients with HR-positive, HER2-negative EBC with one to three
positive lymph nodes and additional monarche risk features (i.e.
G3, tumor size of >5 cm) experienced an IDFS event at 5 years,
compared with only 10% of those patients with one to three
positive lymph nodes who do not meet monarchek criteria. These
data are consistent with the current monarchE analysis where
20.4% of the N1 patients treated with ET experienced IDFS
events at 6 years, and confirm that all patients enrolled in
monarchE, including those with N1 disease and additional high-
risk features, were at high risk of recurrence and therefore
warranted intensified adjuvant therapy.”” Subgroup analyses
from monarchE strengthen the benefit of 2 years of adjuvant
abemaciclib across the entire study population.

IDFS and DRFS benefit were observed regardless of
menopausal status at the time of breast cancer diagnosis®> or
the first ET partner administered (tamoxifen or Al). Of note,
ET switch was allowed any time during treatment period and
in follow-up and has been previously discussed.”* Abemaciclib
is the only CDK4/6i approved in combination with either
tamoxifen or Al and provides consistent treatment effect in
IDFS, DRFS, and now OS, regardless of ET partner. Based on
the estimated 6-year OS rates in the ET-alone arm, patients
receiving tamoxifen as their first ET had comparable risk of
death than those receiving an Al, suggesting that both ET
options are appropriate in this setting at the discretion of the
treating physician. Tamoxifen and Als have different safety
profiles; while tamoxifen is known to increase the risk of
venous thromboembolism, Als produce more arthralgias, a
common reason for non-adherence to adjuvant Als. The
benefit—risk balance must be considered when deciding the
appropriate ET partner for each patient.*? The ability to use
abemaciclib allows clinicians to optimize ET for their patients
to improve tolerability and persistence, without compro-
mising efficacy.
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At the time of this 7-year analysis, patients in the trial had
completed their adjuvant abemaciclib >4 years ago. No new
safety signals have emerged. Of note, the incidence of second
primary neoplasm (including those leading to death like colon
and pancreatic cancer) was similar across both arms. The minor
numerical imbalance in deaths due to AEs disfavoring the
abemaciclib—ET arm cannot be attributed to any particular
underlying pathology, apart from a minor imbalance in COVID-
19-related fatalities in the context of the global pandemic with
no other reported confounding lung comorbidities in these
cases. The safety profile of abemaciclib + ET has been previ-
ously characterized and is considered manageable with dose
adjustments and supportive medications. Patient-reported
outcomes findings confirm a tolerable and reversible toxicity
profile. The long-term safety data compiled did not support any
concerns of delayed toxicities, consistent with prior abemaci-
clib experience in the metastatic setting.”* This reassurance is
particularly important in the adjuvant setting, where patients
have longer life expectancy and a potential for cure.

For patients with HR-positive breast cancer, there remains a
constant ongoing risk of recurrence, which is greater for those
with high-risk clinicopathological features such as nodal
involvement, higher tumor grade, and larger tumor size. The
recurrence risk is in excess of 25% at 5 years despite standard-
of-care adjuvant cytotoxic and endocrine-based therapies and
is similar to triple-negative disease, highlighting the medical
need for optimized treatments to improve outcomes.’>?> The
monarchE study is ongoing, with continued follow-up to
further characterize the long-term benefits of adding 2 years of
abemaciclib to adjuvant ET, including impact on late re-
currences and survival. Continued follow-up will help define if
the reduction in breast cancer mortality with abemaciclib
deepens over time, particularly in light of the increasing nu-
merical separation in the OS curves observed at years 5, 6, and
7, with absolute differences of 1.0%, 1.3%, and 1.8%, respec-
tively. There is a substantial difference in the numbers of pa-
tients who have experienced distant recurrence and are still
being treated for their metastatic disease, with 33% fewer
patients (180 versus 266) in the group treated with abemaci-
clib. Given that metastatic disease is incurable, over time this
difference in the monarchE trial may lead to a further reduction
in breast cancer mortality.

Furthermore, event rates occur more slowly in patients with
lower-risk estrogen receptor (ER)-positive EBC making it more
challenging to demonstrate any impact of an adjuvant therapy
intervention in OS. In monarchE, we have previously demon-
strated that in subgroups with lower risk of recurrence, the full
effect of abemaciclib took longer to be observed. For example,
in contrast to the cohort 1 Ki-67-high subgroup, a group with a
notablye high risk of recurrence, the cohort 1 Ki-67-low sub-
group required longer follow-up to reveal a similar magnitude
of effect. As such, higher-risk subgroups (e.g. patients with
>10 lymph nodes) are more likely to show OS benefit earlier,
with OS evolving over time in lower-risk subgroups. Similar
evolution over time has been observed even in subgroups with
apparently less differences in the risk rates (e.g. premeno-
pausal versus postmenopausal). These observations also point
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to a potential further improvement in OS once the signs
observed in higher-risk subgroups fully manifest in other lower-
risk subgroups. Cohort 2 is an exploratory cohort accounting for
9% of the ITT and characterized by intermediate-risk features,
whereas cohort 1 enrolled a higher-risk population based on
clinical pathological features. While analyses have shown
encouraging trends in cohort 2, longer follow-up may be
needed to more accurately assess the potential benefit of
abemaciclib + ET in this intermediate-risk population.

The robustness of efficacy outcomes was not compromised
by the censoring observed in the monarchE study. Patients
who were in the follow-up period without disease recurrence
were censored at their most recent disease assessment and
defined as administrative censoring. Since these patients
were still in the follow-up period, they did not contribute to
any informative censoring and therefore should not be
accounted for in any sensitivity analyses of assessing
censoring impact. Permanent censorings that could poten-
tially impact the efficacy outcomes were limited to being lost
to follow-up or subject withdrawal. However, given the low
incidence of those cases and their well-balanced distribution
between treatment arms (8.4% versus 8.7%) in the monarchE
study, they are not expected to introduce bias or impact the
efficacy results. This interpretation is further supported by a
recently published sensitivity analysis that applied a 24- or 48-
month timeframe to differentiate the potential cases of per-
manent censoring from administrative censoring and led to
the conclusion that informative censoring had minimal impact
on efficacy results in monarchE.*®

Outcomes in ER-positive EBC have notably improved in the
last 20 years and the monarchE results pose a significant
advancement for patients with high risk of recurrence. How-
ever, continued outcome improvements are still warranted in
the curative setting, and current efforts are ongoing that may
impact later recurrences and survival in this patient population,
including a delayed switch after a few years from Als/tamoxifen
to next-generation oral selective estrogen receptor degrader
(SERDs) such as imlunestrant (EMBER4-NCT05514054), ela-
cestrant (ELEGANT-NCT06492616; TREAT CtDNA-
NCT05512364), and camizestrant (CAMBRIA1-NCT05774951)
or the combination of abemaciclib with a SERD after primary
adjuvant treatment (CAMBRIA-2, NCT05952557).

In conclusion, the addition of 2 years of abemaciclib to
adjuvant ET resulted in a statistically significant and clinically
meaningful improvement in OS compared with ET alone in
patients with HR-positive, HER2-negative, node-positive,
high-risk EBC. At 7 vyears, abemaciclib—ET continued to
demonstrate a sustained IDFS and DRFS benefit. The survival
benefit, together with the substantial reduction in the risk of
metastatic disease, represents a favorable efficacy outcome
that should be weighed against the short-term known safety
profile of 2 years of abemaciclib therapy. Abemaciclib is the
first CDK4/6i to demonstrate the translation of the reduction
in the risk of recurrence into a significantly improved OS. This
marks a major milestone in the development of effective
therapies that have the potential to cure more patients with
this common form of breast cancer.
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