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Clinical Trial Updates
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From a Preplanned monarchE Overall Survival Interim
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ABSTRACT

Clinical trials frequently include multiple end points that mature at different times. The initial report,
typically based on the primary end point, may be published when key planned co-primary or
secondary analyses are not yet available. Clinical trial updates provide an opportunity to disseminate
additional results from studies, published in JCO or elsewhere, for which the primary end point has
already been reported.
Two years of adjuvant abemaciclib combined with endocrine therapy (ET) resulted in a sig-
nificant improvement in invasive disease-free survival (IDFS) and distant relapse-free survival
(DRFS) that persisted beyond the 2-year treatment period in patients with hormone receptor–
positive, human epidermal growth factor receptor 2–negative, node-positive, high-risk early
breast cancer (EBC). Here, we report 5-year efficacy results from a prespecified overall survival
(OS) interim analysis. In the intent-to-treat population, with a median follow-up of
54 months, the benefit of abemaciclib was sustained with hazard ratios of 0.680 (95% CI,
0.599 to 0.772) for IDFS and 0.675 (95% CI, 0.588 to 0.774) for DRFS. This persistence of
abemaciclib benefit translated to continuous separation of the curves with a deepening in 5-
year absolute improvement in IDFS and DRFS rates of 7.6% and 6.7%, respectively, compared
with rates of 6% and 5.3% at 4 years and 4.8% and 4.1% at 3 years. With fewer deaths in the
abemaciclib plus ET arm compared with the ET-alone arm (208 v 234), statistical significance
was not reached for OS. No new safety signals were observed. In conclusion, abemaciclib plus ET
continued to reduce the risk of developing invasive and distant disease recurrence beyond the
completion of treatment. The increasing absolute improvement at 5 years is consistent with a
carryover effect and further supports the use of abemaciclib in patients with high-risk EBC.

INTRODUCTION

Patients with hormone receptor–positive (HR1), human
epidermal growth factor receptor 2–negative (HER2–),
node-positive early breast cancer (EBC) are at high risk of
recurrence (up to 30% at 5 years1) and need intensification of
treatment. Two years of adjuvant abemaciclib in combina-
tion with endocrine therapy (ET) is an internationally ap-
proved standard of care with National Comprehensive
CancerNetwork category 12 andEuropean Society forMedical
Oncology–Magnitude of Clinical Benefit Scale score A3

recommendation for patients with HR1, HER2–, node-
positive EBC at high risk of recurrence. With a median
follow-up of 42 months, abemaciclib demonstrated a per-
sistent benefit in invasive disease-free survival (IDFS) and

distant relapse-free survival (DRFS) beyond the 2-year
treatment period, with all patients off treatment. While
overall survival (OS) remained immature, the lower
number of deaths in the abemaciclib arm compared with
the ET arm suggested that a survival signal favoring
abemaciclib was emerging.4 Here, we present efficacy
results from a prespecified OS interim analysis that pro-
vides 5-year estimates of IDFS and DRFS and updated OS
evaluation.

METHODS

A total of 5,637 patients in the monarchE phase III global
trial were assigned to one of two cohorts. Cohort 1 (n5 5,120
[91%]) included patients with either at least four positive
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pathologic axillary lymph nodes (pALNs) or one to three
pALNs with additional high-risk features of either grade 3
disease or tumor ≥5 cm. Cohort 2 (n 5 517 [9%]) included
patientswith one to three positive pALNs and central Ki-67≥
20%. The intent-to-treat (ITT) population consisted of
cohort 1 and cohort 2. Patients were randomly assigned (1:1)
to receive at least 5 years of ET with or without abemaciclib
for 2 years (treatment period). OS in the ITT population was
planned to be tested for statistical significance per the gated
strategy. The detailed study design and statistical analyses
have been previously reported.4,5 Hazard ratios (HRs) were
estimated using the Cox proportional hazard model, and
IDFS, DRFS, andOS rates up to 5 yearswere based onKaplan-
Meier (KM) methods. For subgroups, landmark yearly rates
were estimated up to 4 years to ensure the sufficient number
of events within subgroups. The study Protocol (online only)
and amendments were approved by each ethical and insti-
tutional review board in compliance with the Declaration of
Helsinki. All patients provided written informed consent.

RESULTS

Patients

Baseline demographics, clinical characteristics, and patient
disposition are shown in Appendix Table A1 and Figure A1
(online only). At data cutoff (July 3, 2023), the median
follow-up time was 54 months (IQR, 49-59).

Efficacy

Efficacy in the ITT Population

With approximately 80% of patients having been followed
for at least 4 years (2 years after completion of the treatment
period), there is a sustained benefit of adjuvant abemaciclib
in reducing the risk of developing an IDFS event (HR, 0.680
[95% CI, 0.599 to 0.772]; nominal P < .001). The IDFS KM
curves continue to separate, and the absolute improvement
in IDFS rates further deepened at 5 years (7.6%) compared
with 6%, 4.8%, and 2.8% at 4, 3, and 2 years, respectively
(Fig 1A). The addition of abemaciclib to ET also resulted in an
improvement in DRFS compared with ET alone (HR, 0.675
[95%CI, 0.588 to 0.774]; nominal P< .001; Fig 1B). At 5 years,
the absolute benefit in DRFS rates increased to 6.7% com-
pared with 5.3%, 4.1%, and 2.5% at 4, 3, and 2 years, re-
spectively. The IDFS and DRFS benefit was consistent across
all subgroups (Fig 2 and Appendix Fig A2).

At the time of the interim analysis, 208 deaths (7.4%) had
occurred in the abemaciclib plus ET arm versus 234 deaths
(8.3%) in the ET-alone arm. The large majority of patients
were alive in the study follow-up (84% in the abemaciclib
plus ET arm compared with 81.4% in the ET-alone arm), and
a similar proportion of patients withdrew from the study or
were lost to follow-up (8.6% in the abemaciclib plus ET arm
compared with 10.3% in the ET-alone arm). While fewer
deaths were noted in the abemaciclib plus ET arm compared

with the ET-alone arm, the difference in OS did not reach
statistical significance (HR, 0.903 [95% CI, 0.749 to 1.088];
P5 .284; Fig 1C). In addition to patients who had already died
ofmetastatic disease, 269 patients in the ET-alone armwere
living with metastatic disease compared with 138 in the
abemaciclib plus ET arm (Appendix Fig A3).

Efficacy in Subpopulations

In cohort 1, IDFS, DRFS, and OS were consistent with the ITT
population (Appendix Fig A4). Higher IDFS and DRFS event
rates were observed in patients with Ki-67 ≥ 20% tumors,
but treatment benefit was consistent across Ki-67 sub-
groups (Table 1 and Appendix Fig A5). Although OS data in
ITT are still immature, patients with Ki-67 ≥ 20% tumors
have the highest OS event rates and fewer deaths were noted
in the abemaciclib plus ET arm compared with the ET-alone
arm. Efficacy data in cohort 2 data remain immature at the
time of the analysis (Table 1).

Safety

No new safety concerns were identified. Serious adverse
events regardless of causality continue to be reported for all
patients who entered the long-term follow-up period, with
higher rates observed in the ET-alone arm (7.3%) compared
with abemaciclib plus ET (6.5%) in the long-term follow-up,
predominantly because of more infections and GI disorders
in the ET-alone arm.

DISCUSSION

The addition of abemaciclib to standard-of-care ET in the
adjuvant treatment of HR1, HER2–, high-risk EBC provided
a persistent IDFS and DRFS benefit, with deepening of the
absolute benefit in IDFS and DRFS rates at 5 years compared
with that at previous years. These observations are consis-
tent with a carryover effect of adjuvant abemaciclib beyond
the 2-year treatment duration, which has been previously
observed in EBC with adjuvant ET alone.6 Overall, these 5-
year data indicate that adjuvant abemaciclib substantially
affects patient outcomes as the addition of abemaciclib
prevents one recurrence event for every 13 patients treated,
mostly incurable metastatic recurrences.

Five-year data are an important landmark for the assess-
ment of efficacy outcomes in HR1, HER2– EBC adjuvant
trials (ATAC, 20057; BIG 1-98, 20058) and are especially
relevant for a high-risk patient population. Several meta-
analyses have shown that approximately one in six women
withHR1, HER2–EBC experience recurrencewithin thefirst
5 years of starting ET, peaking at 1-3 years.9,10 With nearly
one in four patients having recurred at 5 years in the ET-
alone arm, the current results from monarchE further
demonstrate that the enrolled patients are at very high risk
of recurrence, highlighting the need for improved adjuvant
endocrine-based therapy. In addition, the outcomes for the
control arm of monarchE are consistent with those recently
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FIG 1. Kaplan-Meier survival curves of (A) IDFS, (B) DRFS, and (C) OS in the intent-to-treat pop-
ulation. The absolute difference might slightly differ from the subtraction between estimated rates
because of rounding. DRFS, distant relapse-free survival; ET, endocrine therapy; HR, hazard ratio;
IDFS, invasive disease-free survival; OS, overall survival.
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published by theGEICAMgroup for a cohort of 2,552 patients
meeting monarchE eligibility criteria where 25% experi-
enced an IDFS event at 5 years.10 Notably, this number in-
creased to 43%at 10 years, demonstrating the prolonged risk
of recurrence in this high-risk population.

Previous studies in adjuvant treatment of HR1 breast cancer
have shown that a survival signal could emerge after 10 or
more years of follow-up (SOFT/TEXT,11 EBCTCG meta-
analysis6). In this analysis of monarchE, statistical signifi-
cance was not reached for OS; however, a numerical
difference in favor of abemaciclib was observed. The study
continues until final OS with the majority of patients in
active follow-up. With low and well-balanced permanent
dropout rates across arms indicating no informative cen-
soring, the assessment of OS is robust and reliable. Of note,
in the cohort 1 Ki-67–high subgroup, a population with a
worse prognosis and the highest OS event rate, the difference
in OS is most pronounced. These data, along with the DRFS
results in the ITT population and the substantially lower
number of patients living with metastatic disease in the
abemaciclib plus ET arm, provide potential insights into how
OS data in the ITT population are likely to mature with
additional follow-up.

Efficacy analyses by subgroups have confirmed consistent
abemaciclib benefit regardless of demographics, disease

characteristics, and choice of adjuvant ET (tamoxifen or
aromatase inhibitors). Of note, consistent with the data
previously reported, patients with one to three lymph nodes
and additional risk features like poor grade or tumor size
were at a high risk of recurrence, comparable with those of
patients with four to nine positive nodes.10 Importantly, the
benefit of abemaciclib was consistent regardless of the
number of nodes involved.

These 5-year outcomes demonstrate strength in the ma-
turity of the monarchE data and provide further assurance
of benefit beyond the 2-year treatment period, which is
important given two negative trials for the CDK4/6 in-
hibitor, palbociclib, in HR1, HER2– EBC.12,13 Interim data
from a study exploring the addition of 3 years of ribociclib
to ET in the adjuvant setting have reported a statistically
significant improvement in IDFS14; however, at the time of
the interim analysis, most patients (78%)14 remained on
study treatment and additional follow-up is needed to
determine if this benefit persists beyond the 3-year
treatment duration.

There were no new safety findings in the long-term follow-
up with no cumulative or persistent symptoms observed
after treatment completion. Overall, patient-reported out-
come findings confirm that adjuvant abemaciclib has a
tolerable safety profile15 with symptoms that are reversible
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Oncology Group performance status; ET, endocrine therapy; IDFS, invasive disease-free survival; ITT, intention-to-treat; IWRS, Interactive-voice
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TABLE 1. Summary of Efficacy Results

Efficacy Result

ITT Cohort 1 Cohort 1 Ki-67–High Cohort 1 Ki-67–Low Cohort 2

Abemaciclib 1 ET
(n 5 2,808) ET (n 5 2,829)

Abemaciclib 1 ET
(n 5 2,555) ET (n 5 2,565)

Abemaciclib 1 ET
(n 5 1,017) ET (n 5 986)

Abemaciclib 1 ET
(n 5 946) ET (n 5 968)

Abemaciclib 1 ET
(n 5 253) ET (n 5 264)

IDFS

No. of events, No. 407 585 382 553 176 251 116 171 25 32

Five-year event rate, %
(95% CI)

83.6 (82 to 85.1) 76 (74.1 to 77.8) 83.2 (81.5 to 84.7) 75.3 (73.4 to 77.2) 81 (78.1 to 83.4) 72 (68.7 to 75) 86.3 (83.6 to 88.6) 80.2 (77.2 to 82.9) — —

HR (95% CI) 0.680 (0.599 to 0.772) 0.670 (0.588 to 0.764) 0.643 (0.530 to 0.781) 0.662 (0.522 to 0.839) 0.827 (0.484 to 1.414)

Nominal P <.001 <.001 <.001 <.001 .488

DRFS

No. of events, No. 345 501 325 477 152 221 96 143 20 24

Five-year event rate, %
(95% CI)

86 (84.5 to 87.4) 79.2 (77.4 to 80.9) 85.6 (84 to 87.1) 78.5 (76.6 to 80.3) 83.4 (80.7 to 85.8) 75.2 (72.1 to 78) 88.6 (86.1 to 90.7) 83.5 (80.7 to 86) — —

HR (95% CI) 0.675 (0.588 to 0.774) 0.665 (0.577 to 0.765) 0.634 (0.515 to 0.781) 0.664 (0.512 to 0.861) 0.892 (0.485 to 1.643)

Nominal P <.001 <.001 <.001 .002 .714

OS (immature)

No. of events, No. 208 234 197 223 92 121 56 62 11 11

HR (95% CI) 0.903 (0.749 to 1.088) 0.894 (0.738 to 1.084) 0.717 (0.546 to 0.941) 0.911 (0.633 to 1.309) 1.078 (0.465 to 2.501)

Nominal P .284 .254 .016 .613 .861

NOTE. Bold numbers highlight key findings.
Abbreviations: DRFS, distant relapse-free survival; ET, endocrine therapy; HR, hazard ratio; IDFS, invasive disease-free survival; ITT, intention-to-treat; OS, overall survival.
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and can be managed by dose reductions without compro-
mising efficacy.16

In conclusion, at the pivotal 5-year mark for adjuvant EBC
trials, adjuvant abemaciclib plus ET continued to reduce
the risk of developing invasive and distant disease re-
currence well beyond the completion of treatment. The

deepened absolute improvement at 5 years is consistent
with a carryover effect and further supports the use of
abemaciclib in patients with high-risk EBC. OS did not
reach statistical significance; however, the lower number
of deaths in the abemaciclib arm compared with the ET
arm suggests that a survival signal favoring abemaciclib
may be emerging.
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APPENDIX

TABLE A1. Patient Demographics and Baseline Characteristics in the Intention-to-Treat Population

Demographic and Characteristic Abemaciclib 1 ET (n 5 2,808)a ET Alone (n 5 2,829)a

Sex, No. (%)

Female 2,787 (99) 2,814 (99)

Male 21 (1) 15 (1)

Age, years, median (IQR) 51 (44-60) 51 (44-60)

Race, No. (%)

White 1,947 (69) 1,978 (70)

Asian 675 (24) 669 (24)

All others 146 (5) 140 (5)

Menopausal status, No. (%)b,c

Premenopausal 1,221 (43) 1,232 (44)

Postmenopausal 1,587 (57) 1,597 (56)

Hormone receptor status, No. (%)

Estrogen receptor–positive 2,786 (99) 2,810 (99)

Progesterone receptor–positive 2,426 (86) 2,456 (87)

Previous adjuvant ET, No. (%)

Yes 1,764 (63) 1,795 (63)

No 1,044 (37) 1,034 (37)

Previous (neo) adjuvant
chemotherapies, No. (%)

Yes 2,656 (95) 2,664 (94)

No 152 (5) 165 (6)

Tumor, node, metastasis stages,
No. (%)d

IIA 324 (12) 353 (12)

IIB 392 (14) 387 (14)

IIIA 1,029 (37) 1,026 (36)

IIIC 950 (34) 963 (34)

Positive axillary lymph nodes, No. (%)

1-3 1,118 (40) 1,142 (40)

4-9 1,107 (39) 1,126 (40)

≥10 575 (20) 554 (20)

Pathologic tumor size, cm, No. (%)

<2 781 (28) 767 (27)

2-4 1,372 (49) 1,419 (50)

≥5 607 (22) 610 (22)

Histopathologic grade at
diagnosis, No. (%)

Grade 1 209 (7) 216 (8)

Grade 2 1,377 (49) 1,395 (49)

Grade 3 1,086 (39) 1,064 (38)

Ki-67 index, No. (%)

<20% 953 (34) 974 (34)

≥20% 1,262 (45) 1,233 (44)

Abbreviation: ET, endocrine therapy.
aWhere values do not add up to 100%, remaining data are missing, are unavailable, or could not be assessed.
bPer the interactive web response system.
cMenopausal status is at the time of diagnosis, and all male patients are considered postmenopausal.
dDerived on the basis of the pathologic tumor size and number of positive lymph nodes after primary surgery.
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Assessed for eligibility
(n = 7372)

Excluded
Incomplete screening
Failed Screening
  Not meeting inclusion criteria
  Adverse event
  Physician decision
  Patient withdrawn

(n = 1731)
(n = 4)

(n = 1872)
(n = 1427)

(n = 6)
(n = 75)

(n = 364)

Patients randomly assigned
(n = 5637)

Discontinued intervention from the 2-year
  treatment period 
  Progressive disease
  Physician decision
  Adverse event
  Lost to follow-up
  Withdrawal by patient

Patients entered follow-up

Discontinued intervention from the 2-year
  treatment period 
  Progressive disease
  Physician decision
  Adverse event
  Lost to follow-up
  Withdrawal by patient

Patients entered follow-up

ET alone

Allocated to intervention
Received allocated intervention
Did not receive allocated intervention

Discontinued from follow-up
  Lost to follow-up
  Withdrawal by patient

 
(n = 155)
(n = 12)

(n = 167)
(n = 8)

(n = 141)

Abemaciclib + ET (intent-to-treat)

Allocated to intervention
Received allocated intervention
Did not receive allocated intervention

(n = 2808)
(n = 2794)

(n = 14)

(n = 2623)

(n = 42)
(n = 107)

Discontinued from follow-up
  Lost to follow-up
  Withdrawal by patient
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(n = 6)
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(n = 32)
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FIG A1. CONSORT diagram. ET, endocrine therapy.
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FIG A2. Forest plot of subgroup analyses. Distant relapse-free survival in the ITT prespecified subgroups. DRFS, distant relapse-free survival;
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