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Summary

Background Adjuvant abemaciclib plus endocrine therapy previously showed a significant improvement in invasive
disease-free survival and distant relapse-free survival in hormone receptor-positive, human epidermal growth factor
receptor 2 (HER2; also known as ERBB2)-negative, node-positive, high-risk, early breast cancer. Here, we report
updated results from an interim analysis to assess overall survival as well as invasive disease-free survival and distant
relapse-free survival with additional follow-up.

Methods In monarchE, an open-label, randomised, phase 3 trial, adult patients (aged =18 years) who had hormone
receptor-positive, HER2-negative, node-positive, early breast cancer at a high risk of recurrence with an Eastern
Cooperative Oncology Group performance status of 0 or 1 were recruited from 603 sites including hospitals and
academic and community centres in 38 countries. Patients were randomly assigned (1:1) by means of an interactive
web-based response system (block size of 4), stratified by previous chemotherapy, menopausal status, and region, to
receive standard-of-care endocrine therapy of physician’s choice for up to 10 years with or without abemaciclib 150 mg
orally twice a day for 2 years (treatment period). All therapies were administered in an open-label manner without
masking. High-risk disease was defined as either four or more positive axillary lymph nodes, or between one and three
positive axillary lymph nodes and either grade 3 disease or tumour size of 5 cm or larger (cohort 1). A smaller group of
patients were enrolled with between one and three positive axillary lymph nodes and Ki-67 of at least 20% as an
additional risk feature (cohort 2). This was a prespecified overall survival interim analysis planned to occur 2 years after
the primary outcome analysis for invasive disease-free survival. Efficacy was assessed in the intention-to-treat population.
Safety was assessed in all treated patients. The study is registered with ClinicalTrials.gov, NCT03155997, and is ongoing.

Findings Between July 17, 2017, and Aug 12, 2019, 5637 patients were randomly assigned (5601 [99 - 4%] were women
and 36 [0-6%] were men). 2808 were assigned to receive abemaciclib plus endocrine therapy and 2829 were assigned
to receive endocrine therapy alone. At a median follow-up of 42 months (IQR 37-47), median invasive disease-free
survival was not reached in either group and the invasive disease-free survival benefit previously reported was
sustained: HR 0-664 (95% CI 0-578-0-762, nominal p<0-0001). At 4 years, the absolute difference in invasive
disease-free survival between the groups was 6-4% (85-8% [95% CI 84-2-87-3] in the abemaciclib plus endocrine
therapy group vs 79-4% [77-5-81-1] in the endocrine therapy alone group). 157 (5-6%) of 2808 patients in the
abemaciclib plus endocrine therapy group died compared with 173 (6-1%) of 2829 patients in the endocrine therapy
alone group (HR 0-929, 95% CI 0-748-1-153; p=0-50). The most common grade 3—4 adverse events were neutropenia
(in 548 [19-6%)] of 2791 patients receiving abemaciclib plus endocrine therapy vs 24 [0-9%] of 2800 patients in the
endocrine therapy alone group), leukopenia (318 [11-4%)] vs 11 [0-4%]), and diarrhoea (218 [7-8%] vs six [0-2%)]).
Serious adverse events occurred in 433 (15-5%) of 2791 patients receiving abemaciclib plus endocrine therapy versus
256 (9-1%) of 2800 receiving endocrine therapy. There were two treatment-related deaths in the abemaciclib plus
endocrine therapy group (diarrhoea and pneumonitis) and none in the endocrine therapy alone group.

Interpretation Adjuvant abemaciclib reduces the risk of recurrence. The benefit is sustained beyond the completion of
treatment with an absolute increase at 4 years, further supporting the use of abemaciclib in patients with high-risk
hormone receptor-positive, HER2-negative early breast cancer. Further follow-up is needed to establish whether
overall survival can be improved with abemaciclib plus endocrine therapy in these patients.
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Research in context

Evidence before this study

We searched PubMed on Oct 20, 2016, for clinical trials
published between 2000 and 2016 in the English language
using different combinations of the terms “breast cancer”,
“early”, "adjuvant”, "HER2-", “"HR+", and “CDK4 and

6 inhibitors”; we also retrieved American Society of Clinical
Oncology, European Society for Medical Oncology, and
National Comprehensive Cancer Network practice guidelines
for the treatment of breast cancer. Our search found no
published data describing outcomes for patients treated with
CDK4 and 6 inhibitors in the adjuvant setting. Disease
recurrence, specifically distant metastatic recurrence,
remained a common and life-threatening complication for
patients with high-risk hormone receptor-positive, human
epidermal growth factor receptor 2 (HER2)-negative early
breast cancer despite advances in neoadjuvant and adjuvant
systemic therapies. Additionally, since the introduction of
aromatase inhibitors in the early 2000s, there had been few
new drug approvals to enhance the standard neoadjuvant
and adjuvant therapies available. Previous clinical trials in
patients with hormone receptor-positive, HER2-negative
advanced or metastatic breast cancer have shown that the
combination of a CDK4 and 6 inhibitor and endocrine
therapy, both in the first-line and pretreated settings,
improves progression-free survival. Given the benefits of
CDK4 and 6 inhibitors in the metastatic setting, there was
substantial interest in establishing whether these agents
could improve outcomes for patients with hormone receptor-
positive, HER2-negative early breast cancer in the adjuvant
setting. In a phase 2 study in the neoadjuvant setting
(neoMONARCH), the combination of the CDK4 and

Introduction

Despite historic advances in adjuvant treatment for
early breast cancer, the cumulative risk of developing
incurable distant metastatic disease for patients with
high-risk hormone receptor-positive, human epidermal
growth factor receptor 2 (HER2; also known as ERBB2)-
negative early breast cancer at 20 years remains around
40%." monarchE is a global, randomised phase 3 trial
investigating the addition of abemaciclib (a cyclin-
dependent kinase 4 and 6 [CDK4 and 6] inhibitor) to
current standard-of-care adjuvant endocrine therapy for
patients with hormone receptor-positive, HER2-negative,
node-positive early breast cancer at a high risk of
recurrence on the basis of clinicopathological features.”’
The study previously met its primary endpoint, showing
that the addition of abemaciclib led to a significant
and clinically meaningful improvement in invasive
disease-free survival in the intention-to-treat (ITT)
population compared with endocrine therapy alone.**
These data led to global regulatory approval of adjuvant
abemaciclib in combination with endocrine therapy in
selected patients with high-risk early breast cancer (US

6 inhibitor abemaciclib with anastrozole showed biological
and clinical activity with a manageable safety profile, further
supporting the concept of CDK4 and 6 inhibitors with
endocrine therapy as treatment for early breast cancer.

Four other randomised, phase 3 trials were set up to evaluate
the combination of a CDK4 and 6 with endocrine therapy in
the adjuvant setting: PALLAS and Penelope-B for palbociclib,
monarchE for abemaciclib, and NATALEE for ribociclib.

Added value of this study

The positive outcome of monarchE represents a significant
advancement in the adjuvant treatment of hormone receptor-
positive, HER2-negative early breast cancer in a patient
population with clinical and pathological features associated
with a high likelihood of recurrence. On the basis of positive
results from monarchE, abemaciclib became, to our knowledge,
the first CDK4 and 6 inhibitor globally approved for use in the
adjuvant setting.Notably, although the benefits of abemaciclib
were seen early in the monarchE trial, the current analysis with
longer follow-up is important to establish durable effect on
disease recurrence and survival over time.

Implications of all the available evidence

monarchE results are practice changing and the updated
analyses presented here, including the 4-year estimated rates,
show the persistent and deepening benefit of adjuvant
abemaciclib in a high-risk early breast cancer population. With a
tolerable safety profile, these results further strengthen the
positive benefit-risk for the adjuvant use of abemaciclib. Long-
term follow-up to study the outcomes in these patients with
high-risk early breast cancer is ongoing.

prescribing information 2021; EU summary of product
characteristics 2022).5¢

Although these results led to the first drug approval
for the adjuvant treatment of patients with hormone
receptor-positive, HER2-negative early breast cancer
since the introduction of aromatase inhibitors nearly
two decades ago,”® important questions remain.
Data from the last analysis at a median follow-up of
27 months indicated abemaciclib treatment benefit
appeared to persist beyond the 2-year treatment period,
but follow-up was relatively short for an adjuvant breast
cancer study. Moreover, at the last analysis, immature
overall survival results for the ITT population, with an
overall survival hazard ratio (HR) point estimate greater
than 1.0, raised concerns from some regulatory
agencies about the benefit-risk of abemaciclib in the
full monarchE study population.’ This resulted in
approvals in some regions that were limited to a subset
of the overall study (ie, patients with a high Ki-67 index),
given that the overall survival HR in this subpopulation
reflected a trend towards benefit.” Here, we present
updated efficacy outcomes, including the 4-year
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landmark analyses, from a preplanned overall survival
interim analysis.

Methods

Study design and participants

monarchE is an open-label, randomised phase 3 trial,
which was run at 603 sites including hospitals, and
academic and community centres in 38 countries
(appendix pp 32-63). Men and women aged 18 years or
older who had hormone receptor-positive, HER2-negative,
node-positive, early breast cancer at a high-risk of
recurrence, and an Eastern Cooperative Oncology
Group performance status of 0 or 1 and adequate organ
function (absolute neutrophil count =1-5x109/L, platelets
2100x109/L, total bilirubin <1- 5 x upper limit of normality
[ULN], aspartate aminotransferase [AST] and alanine
aminotransferase [ALT] =3x ULN) were eligible. Hormone
receptor positivity, and HER2 negativity were assessed
locally on primary tumours following international
guidelines."” Patients with metastatic disease, or node-
negative breast cancer, and, after a protocol amendment,
patients with inflammatory breast cancer, were excluded.
Patients with a serious pre-existing medical condition
that, in the judgement of the investigator, would preclude
participation or patients with a history of thromboembolic
events were not eligible. Patients must have completed
definitive breast surgery, could have received up to
12 weeks of endocrine therapy after the last non-endocrine
adjuvant therapy before randomisation, and must have
been randomly assigned within 16 months of definitive
breast cancer surgery.

Radiotherapy and neoadjuvant or adjuvant chemo-
therapy were allowed, but not required. All patients
must have had bilateral breast imaging and abdominal-
pelvic, chest, and bone imaging between diagnosis and
randomisation as per standard clinical practice.

Eligible patients were assigned to one of two cohorts.
Cohort 1 included patients with four or more positive
pathological axillary lymph nodes or between one and
three positive axillary lymph nodes and at least one of the
following additional high-risk features: tumour size 5 cm
or larger or histological grade 3 disease. Ki-67 was
determined centrally in all patients in cohort 1 with a
suitable pretreatment breast tumour tissue sample, but
a Ki-67 index was not required for enrolment.* Cohort 2
included patients with between one and three positive
axillary lymph nodes, intermediate-risk clinicopathological
features (tumour grade <3; tumour size <5 cm) and a
centrally determined high Ki-67 index (=20%) was required
as an additional risk feature. Ki-67 index was centrally
assessed in untreated breast tumour tissue sample by
means of an investigational Ki-67 immunochemistry
assay developed by Agilent Technologies (formerly Dako;
Santa Clara, CA, USA).”

Patients provided written, informed consent for
participation. This study, including all amendments,
was approved by ethical and institutional review boards,

and was done in accordance with consensus ethical
principles derived from international ethical guidelines,
including the Declaration of Helsinki, the Council
for International Organizations of Medical Sciences
International Ethical Guidelines, and the International
Conference on Harmonization Good Clinical Practice
Guidelines. The protocol is available online.

Randomisation and masking

Eligible patients were randomly assigned (1:1) by means
of an interactive web-based response system, with a block
size of 4, stratified by previous chemotherapy (neoadjuvant
vs adjuvant vs no chemotherapy), menopausal status at
the time of breast cancer diagnosis (premenopausal vs
postmenopausal), and region (North America and Europe
vs Asia vs other). Patients were randomly assigned to
receive adjuvant endocrine therapy for up to 5-10 years
with or without abemaciclib for 2 years (study treatment
period; appendix p 2). All therapies were administered in
an open-label manner without masking. Although this
was an open-label study, the sponsor and all investigative
sites remained masked to treatment group assignments
for aggregate data until the study was confirmed as
positive by an independent data monitoring committee.

Procedures

After randomisation, abemaciclib was administered
orally at 150 mg twice daily for a maximum of 2 years.
Endocrine therapy was administered per physician’s
choice including antioestrogen agents (eg, tamoxifen) or
aromatase inhibitors, with or without a gonadotropin-
releasing hormone agonist per standard practice.
Abemaciclib dose suspensions and dose reductions were
required, as per protocol guidelines, to manage adverse
events including haematological toxicities, ALT or AST
increases, diarrhoea, and interstitial lung disease, with
up to two dose reductions being allowed, to 100 mg
and 50 mg. Patients requiring more than two dose
reductions were required to discontinue abemaciclib.
Dose adjustments or switch of endocrine therapy were
to be established by the investigator per standard
practice. In the abemaciclib plus endocrine therapy
group, patients who discontinued abemaciclib and
continued receiving the background endocrine therapy
as part of the study treatment period until completion of
2 years were considered to have completed the on-study
treatment period.

Visits occurred every 2 weeks for the first 2 months,
monthly from months 3-6, and then every 3 months until
the end of year 2. Thereafter, visits were every 6 months
until year 5 and then annually from years 6-10. At each
visit, patients were comprehensively and systematically
assessed by a medically qualified individual for adverse
events and any signs or symptoms of recurrence. If there
was a suspicion of recurrence, a confirmation by imaging
or by cytological or histopathological assessment was
required. In addition, bilateral breast imaging was
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required at yearly intervals or as per local standards.
Central chemistry and haematology laboratory tests were
done, and performance status was assessed. Safety was
graded according to the Common Terminology Criteria
for Adverse Events version 4.0. All adverse events
regardless of causality were reported up to 30 days
following treatment discontinuation and all serious
adverse events regardless of causality were collected
from randomisation to the end of year 5. Venous
thromboembolic events were closely monitored due to
their clinical relevance and analysed as composite terms
resulting from a comprehensive search of all adverse
events under the appropriate Medical Dictionary for
Regulatory Activities queries."

Outcomes

The primary endpoint was invasive disease-free survival,
defined as time from randomisation to the first occurrence
of local or regional recurrence, contralateral recurrence,
second primary non-breast invasive cancer, distant recur-
rence, or death attributable to any cause according to the
STEEP criteria.® Secondary endpoints were invasive
disease-free survival in patients with high Ki-67 index
(=20%), distant relapse-free survival (defined as time from
randomisation to the first occurrence of distant recurrence
or death attributable to any cause), overall survival (defined
as time from randomisation to the date of death due to any
cause), patient-reported outcomes, and safety. Results for
efficacy, safety, and patient-reported outcomes have been
published previously.***

Statistical analysis

The statistical analysis plan was designed to characterise
treatment effect in invasive disease-free survival, distant
relapse-free survival, and overall survival for at least
5 years, which is considered appropriate for this disease
setting. Patients were planned to be followed up according
to the protocol and statistical analysis plan until the final
overall survival analysis.

The study was powered at approximately 85% to detect
the superiority of abemaciclib plus endocrine therapy
versus endocrine therapy alone in invasive disease-
free survival, with an assumed HR of 0-73 and two-
sided alpha level of 0-05. This required approximately
390 invasive disease-free survival events in the ITT
population (defined as all participants randomly assigned
to a treatment group) at the time of the primary outcome
analysis. The primary objective was achieved at an
invasive disease-free survival interim analysis with a
2-sided p value of 0-01 (p value boundary of 0-026).* At
the primary outcome analysis, invasive disease-free
survival was significantly improved in patients with
high Ki-67 in the ITT and cohort 1 populations with
2-sided p values of 0-01 and 0-0042 (p value boundaries
of 0-0424 and 0-0426), respectively.* Because statistical
significance was reached for invasive disease-free
survival for each prespecified sequential test, invasive

disease-free survival and distant relapse-free survival
were assessed without alpha allocation at each
subsequent analysis timepoint. Overall survival was an
alpha-controlled secondary endpoint in the gatekeeping
testing strategy to be assessed at each analysis timepoint.
Overall type I error was controlled by means of the Lan-
DeMets method with an O’Brien-Fleming type stopping
boundary. This prespecified overall survival interim
analysis was planned to occur 2 years following the
primary outcome analysis and the data cutoff date was
set as July 1, 2022.

Efficacy, including invasive disease-free survival,
distant relapse-free survival, and overall survival, was
assessed in the ITT population, and in cohort 1, cohort 2,
and in prespecified subpopulations of cohort 1 Ki-67
high (=20%) or cohort 1 Ki-67 low (<20%) populations.
For each efficacy endpoint, the Kaplan-Meier method
was used to estimate the efficacy outcomes in each
treatment group, including the absolute difference in
rates estimated by means of normal approximation at
each year up to a timepoint when fewer than 200 patients
were at risk. HRs were estimated by means of stratified
Cox proportional hazard models. The proportional
hazards assumption was tested by means of a time-
varying Cox model and a regression of the weighted
Schoenfeld residuals over time. A post-hoc exploratory
analysis was done by assuming a Bayesian exponential
hazard model within each year of the observation period
to estimate piecewise yearly HR for invasive disease-
free survival and distant relapse-free survival. Another
post-hoc summary was done to present the number
of patients who have died or developed metastatic
disease by survival status at each analysis timepoint. For
the assessment of effect size across prespecified
subgroups defined by demographics and baseline
disease characteristics, unstratified Cox proportional
hazard models were fitted and presented in the forest
plot, including treatment group, subgroup, and their
interaction variable. A similar interaction model was
also used to evaluate the consistency of the effect size
across cohorts as a post-hoc analysis.

Updated safety was assessed in all participants who
received at least one study treatment administration
and summarised by means of descriptive statistics. All
statistical analyses were done using SAS software
(version 9.4) and RStudio (R version 4.0.3). This study
is registered with ClinicalTrials.gov, NCT03155997.

Role of the funding source

The funder had a role in study design, data collection,
data analysis, and data interpretation. The report was
written in collaboration with all authors and was
approved by the funder to be submitted for publication.

Results
Between July 17, 2017, and Aug 12, 2019, 5637 patients
were randomly assigned to receive abemaciclib plus
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endocrine therapy (n=2808) or endocrine therapy alone
(n=2829; figure 1). There were 5120 patients (91%) in
cohort 1 and 517 patients (9%) in cohort 2. Baseline
patient and disease characteristics and a summary of
previous therapies for breast cancer are presented in
table 1. 5601 (99-4%) were women and 36 (0-6%) were
men. Within cohort 1, 2003 patients had a Ki-67 index of
at least 20% (cohort 1 Ki-67 high) and 1914 patients had a
Ki-67 index <20% (cohort 1 Ki-67 low). At the data cutoff
date for the overall survival interim analysis (July 1, 2022),
median follow-up time for the overall ITT population
was 42 months (IQR 37-47), and all treated patients were
no longer on abemaciclib (figure 1). In the abemaciclib
group, 2284 (81-3%) of 2808 patients completed
the 2-year study treatment period (abemaciclib plus
endocrine therapy or endocrine therapy alone), including
1938 (69-0%) of 2808 patients who received 2 years of
abemaciclib plus endocrine therapy. In the control
group, 2312 (81-7%) of 2829 patients completed the
2-year treatment period of endocrine therapy alone.
Reasons for early discontinuation from the study
treatment period are shown in figure 1.

In the ITT population, invasive disease-free survival
events were observed in 835 patients overall: 336 (12-0%)
of 2808 patients in the abemaciclib plus endocrine
therapy group and 499 (17-6%) of 2829 patients in the
endocrine therapy alone group. Median invasive disease-
free survival was not reached in either group, and the
addition of abemaciclib to endocrine therapy reduced
the risk of developing an invasive disease-free survival

7372 patients assessed for eligibility

4 incomplete screening
1872 failed screening
1427 did not meet inclusion criteria
6 adverse events

> 75 physician decision
364 patient withdrawals
141 rescreened and randomly assigned
1731 excluded
A 4
| 5637 randomly assigned |

v

v

2808 assigned to abemaciclib plus endocrine
therapy (intention-to-treat)

2829 assigned to endocrine therapy alone
(intention-to-treat population)

—b| 14 not treated

y

—PI 32 not treated
A

2794 treated
2791 evaluated for safety*

2797 treated
2800 evaluated for safetyt

510 early discontinuations from the 2-year
treatment period
155 invasive disease-free survival
(non-death) events
180 adverse eventst
> 149 patient decision, includes lost to
follow-up
12 physician decision
3 protocol deviation (ineligible)
3 deaths due to study disease

485 early discontinuations from the 2-year
treatment period
246 invasive disease-free survival
(non-death) events
30 adverse eventsf
P 189 patient decision, includes lost to
follow-up
6 physician decision
9 protocol deviation (ineligible)
3 deaths due to study disease

event (HR 0-664, 95% CI 0-578-0-762; nominal 8 other 2 other
p<0-0001; figure 2A). There is no evidence suggesting I 1
a violation of the proportlonal hazards assumption 2284 completed 2-year study treatment period | | 2312 completed 2-year study treatment period

(appendix p 3). The estimated 4-year invasive disease-

free survival rates were 85-8% (95% CI 84-2-87-3) in
the abemaciclib plus endocrine therapy group versus
79-4% (77-5-81-1) in the endocrine therapy alone group,
reflecting an absolute difference of 6-4%, compared

Figure 1: Trial profile

*Four patients randomly assigned to the abemaciclib group only received endocrine therapy and were evaluated
for safety in the control group. tOne patient randomly assigned to the control group received abemaciclib and was
evaluated for safety in the abemaciclib group. 13 fatal adverse events in the abemaciclib plus endocrine therapy

with a 2-8% difference at 2 years (92-7% [91-6-93-6] vs
89-9% [88-7-91-0]) and a 4-8% difference at 3 years
(89-2% [87-9-90- 3] vs 84-4% [83-0-85-8]). The majority
(589 [71%] of 835) of the invasive disease-free survival
events were distant metastatic disease (appendix p 11).
Distant relapse-free survival events were observed in
281 (10-0%) of 2808 patients in the abemaciclib plus
endocrine therapy group and 421 (14- 9%) of 2829 patients
in the endocrine therapy alone group. The addition
of abemaciclib to endocrine therapy reduced the risk
of developing a distant relapse-free survival event
(HR 0-659, 95% CI 0-567-0-767; nominal p<0-0001;
figure 2B). The estimated 4-year distant relapse-free
survival rates were 88-4% (95% CI 86-9-89-7) in the
abemaciclib plus endocrine therapy group versus
82-5% (80-7-84-1) in the endocrine therapy alone group,
reflecting an absolute difference of 5-9%, compared
with a 2-5% difference at 2 years (94-0% [93-1-94-9]
vs 91-6% [90-4%-92-5]) and a 4-1% difference at

group and eight fatal adverse events in the endocrine therapy alone group.

3 years (90-8% [89-7-91-9] vs 86-8% [85-4-88-0]).
Invasive disease-free survival and distant relapse-free
survival in prespecified subgroups are shown in figure 3.
In a posthoc exploratory analysis, piecewise HR
estimates for invasive disease-free survival and distant
relapse-free survival suggest the magnitude of the effect
size of abemaciclib increased over time, following
completion of the 2-year study treatment period
(appendix p 11).

At this prespecified overall survival analysis, overall
survival data were immature and significance between
the groups was not reached. 157 (5-6%) of 2808 patients
in the abemaciclib plus endocrine therapy group died
compared with 173 (6-1%) of 2829 patients in the
endocrine therapy alone group (HR 0-929, 95% CI
0-748-1-153; log-rank p=0-50; figure 2C). There were
118 (4-2%) deaths due to breast cancer in the abemaciclib
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Abemaciclib plus  Endocrine therapy Abemaciclibplus  Endocrine therapy
endocrine therapy alone group endocrine therapy alone group
group (n=2808)*  (n=2829)* group (n=2808)*  (n=2829)*
Age, median (IQR), years 51 (44-60) 51 (44-60) (Continued from previous column)
<65 2371 (84-4%) 2416 (85-4%) Tumour, node, metastasis stagedl
=65 437 (15.6%) 413 (14-6%) IA 2(0-1%) 1(0-0%)
Sex A 324 (11-5%) 353 (12:5%)
Female 2787 (99:3%) 2814 (99-5%) 1B 392 (14-0%) 387 (13-7%)
Male 21 (0-7%) 15(0-5%) A 1029 (36-6%) 1026 (36:3%)
Hormone receptor status B 99 (3:5%) 88 (31%)
Oestrogen receptor 2786 (99-2%) 2810 (99-3%) e 950 (33-8%) 963 (34-0%)
positive Previous therapies for breast cancer
::;:irt(i)\?:n recerer 16(06%) 17(06%) Previous chemotherapy
. . Neoadjuvant 1026 (36-5%) 1029 (36-4%)
;;c;?t?\s;erone receptor 2426 (86-4%) 2456 (86-8%) cherntherapy
Adj t ch th 1 1-8% 1731 (61-2%
Progesterone receptor 298 (10-6%) 295 (10-4%) CDELBCIRIAITERy e )
negative Previous endocrine therapy
Menopausal statustt Neoadjuvant endocrine 86 (3:1%) 97 (3:4%)
therapy
Premenopausal 1221 (43-5%) 1232 (43-5%) ) )
Postmenopausal 1587 (56-5%) 1597 (56:5%) A}:ijuvant endocrine 1764 (62-8%) 1795 (63-4%)
- therapy
Regiont Median time from start 7-6 (3.7-11-0) 7:9(3:9-11-3)
North American or Europe 1470 (52-4%) 1479 (52:3%) of endocrine therapy to
Asia 574 (20-4%) 582 (20-6%) randomisation, weeks
Other 764 (27-2%) 768 (27-1%) Previous radiotherapy
Race Neoadjuvant 71(2:5%) 82 (2:9%)
American Indian or 64 (2:3%) 58 (2:1%) radiotherapy
Alaska Native Adjuvant radiotherapy 2620 (93:3%) 2628 (92:9%)
Asian 675 (24-0%) 669 (23-6%) Surgical procedure with 2804|| (99-9%) 2829 (100-0%)
Black or African American 57 (2:0%) 53(1:9%) curatlv‘e |nt.ent
Native Hawaiian or other 3(0-1%) 4(0-1%) Median time from 78(47-96) 79(47-96)
. surgery to
Pacific Islander -
randomisation, months
White 1947 (69:3%) 1978 (69-9%)
Multi! 89 ) Data are n (%) or median (IQR). *Where values do not add up to 100%, remaining
ultiple 22 (0-8%) 25(0:9%) data are missing, unavailable, or could not be assessed. Per interactive web
Ethnicity (reported in the USA only)§ response system. $Menopausal status is at the time of diagnosis and all male
Hispanic or Latinx 33(8:3%) 36 (87%) patients are considered postmenopausal. §397 patients in the abemaciclib plus
. . . . . endocrine therapy group and 413 in the endocrine therapy alone group. §[Derived
Nt REpETEar (e 364 (91.7%) 377 (91:3%) tumour, node, metastasis stage based on the pathological tumour size and
Positive axillary lymph nodes number of positive lymph nodes following primary surgery. ||Four patients who
0 7 (02%) 7(0-2%) did not have definitive surgery in the breast were enrolled in the study without
13 1118 (39-8%) 1142 (404%) meeting eligibility criteria.
>4 1682 (59-9%) 1680 (59-4%) Table 1: Demographics, baseline characteristics, and previous systemic
Histopathological grade at diagnosis therapies in the intention-to-treat population
Grade1 209 (7-4%) 216 (7-6%)
Grade 2 1377 (49-0%) 1395 (49:3%) plus endocrine therapy group compared with 139 (4-9%)
Grade 3 1086 (38-7%) 1064 (37-6%) deaths due to breast cancer in the endocrine therapy
Not assessable 126 (4-5%) 141 (5-0%) alone group. To illustrate how the difference in distant
Pathological tumour size, cm relapse-free survival events affects the evolution of overall
<2 781(27-8%) 767 (27:1%) survival, the survival status of patients who have died or
2-5 1372 (48-9%) 1419 (50-2%) developed metastatic disease at each analysis timepoint
25 607 (21-6%) 610 (21-6%) was summarised as post-hoc analysis (appendix p 10). In
Ki-67 index addition to those who had already died from metastatic
<20% 953 (33-9%) 974 (34-4%) disease, 249 patients in the endocrine therapy alone
>20% 1262 (44-9%) 1233 (43-6%) group had developed and were living with metastatic
(Table 1 continues in next column) disease compared with 125 patients in the abemaciclib
plus endocrine therapy group.

Efficacy outcomes (invasive disease-free survival,
distant relapse-free survival, and overall survival) in
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g 40
_§ 30 —— Abemaciclib plus endocrine therapy
‘g 204 —— Endocrine therapy alone
E HR=0-664 (95% Cl 0-578-0-762)
10 Nominal p<0-0001
0 T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 54 60
Number at risk
(number censored)
Abemaciclib plus endocrine 2808 2620 2548 2478 2407 2345 2214 1229 521 79 0
therapy  (0) (144) (169) (190) (208) (226) (312) (1263) (1959) (2394) (2472)
Endocrine therapy alone 2829 2652 2572 2474 2374 2281 2103 1201 512 82 0
(0) (124) (142) (164) (186) (203) (320) (1171) (1834) (2249) (2330)
B
100
e
—_ 90
S S—
‘_5 80 L
g 70
é 60
i
& 404
<
g 397
Il
B 20+
a HR=0-659 (95% Cl 0-567-0.767)
10 Nominal p<0-0001
0 T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 54 60
Number at risk
(number censored)
Abemaciclib plus endocrine 2808 2629 2567 2500 2434 2374 2244 1251 535 81 0
therapy  (0) (147) (174) (196) (217) (236) (326) (1293) (2001) (2447) (2527)
Endocrine therapy alone 2829 2659 2589 2499 2410 2327 2151 1231 526 85 0
(0) (127) (148) (172) (194) (213) (334) (1210) (1895) (2324) (2408)
C
100
90
80
8 707
T 60+
2>
Z 50
T 40+
<
S 304
20
HR=0-929 (95% CI 0-748-1-153)
10 Log-rank p=0-50
0 T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 54 60
Number at risk Time since randomisation (months)
(number censored)
Abemaciclib plus endocrine 2808 2665 2613 2564 2516 2453 2343 1330 573 87 0
therapy  (0) (138) (172) (201) (228) (255) (339) (1338) (2089) (2564) (2651)
Endocrine therapy alone 2829 2704 2663 2598 2544 2494 2357 1361 578 93 0
(0) (114) (145) (186) (215) (237) (355) (1317) (2085) (2563) (2656)

Figure 2: Kaplan-Meier survival curves

(A) Invasive disease-free survival in the ITT population at the second overall survival interim analysis. (B) Distant relapse-free survival in the ITT population at the
second overall survival interim analysis. (C) Overall survival in the ITT population at the second overall survival interim analysis. Vertical dashes denote censored

patients. HR=hazard ratio. ITT=intention to treat.
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A
Abemaciclib plus endocrine Endocrine therapy alone Hazard ratio (95% Cl)  Pinteraction
therapy
Events/N 3-year invasive Events/N 3-year invasive
disease-free disease-free
survival survival
Number of positive lymph nodes 0-66
13 111/1118  91.0 (89-0-92.5) 158/1142  87-3(85-2-89-2) — 0709 (0-556-0-904)
4-9 113/1107  90-8 (88-8-92-4) 188/1126 854 (83-2-87-4) e e : 0-605 (0-479-0-763)
10 or more 110/575 83-0(79-6-85-9) 153/554  76-2(722-79-6) . o 0-654 (0-512-0-835)
Histological grade 075
Grade 1 18/209  92:9(88:3-957) 23/216 916 (86-8-94.7) > . 0-797 (0-430-1-478)
Grade 2 148/1377  90-2(88-4-917) 226/1395 859 (83:9-87-7) — 0-654 (0-532-0-805)
Grade 3 157/1086  87-0 (84-8-89-0) 213/1064  82:0 (79-5-84-3) —— 0-709 (0-577-0-872)
Primary tumour size, cm 0-044
<2 66/781 93-1(91:0-94-7) 131/767  85.0(822-87.5) — 0-481(0:358-0-646)
2-5 177/1371  88-2(86-3-89-8) 242/1419 855 (83-5-87-3) —— | 0-754 (0-621-0-916)
>5 86/607  86-8(83.7-893) 121/610 812 (77-7-84-2) . e 0-689 (0-522-0-908)
Previous chemotherapy 0-61
Neoadjuvant 170/1039  84-8(82:3-86-9) 261/1048  77-4(74-7-79-9) —— : 0-631 (0-520-0-765)
Adjuvant 147/1642  92:1(90-6-93-3) 215/1647 887 (87-1-90-2) — 0-678 (0-549-0-836)
Menopausal status 0-12
Premenopausal 125/1221  91-1(89:3-92-6) 205/1232 850 (82:8-87-0) — : 0583 (0-466-0.728)
Postmenopausal 211/1587  87-7(85-9-89-3) 294/1597  84-0 (82-1-85-8) —— 0730 (0-612-0-871)
Region 0-60
North America or Europe 162/1470  90-2 (88-4-91-6) 238/1479  85-8(83-8-87-6) + 0-682 (0-559-0-833)
Asia 59/574 909 (88-2-93-0) 98/582  852(81.9-87.9) —— 0576 (0-417-0795)
Other 115/764  86-1(83-3-88-4) 163/768 814 (78-4-84-0) —— 0-703 (0-554-0-893)
Age, years 0-35
<65 270/2371  89-6(883-90-8)  414/2416  84-6(83.0-86.0) —— 0-646 (0-554-0753)
=65 66/437  86:8(83.0-89-8) 85/413  835(79:5-86:9) — 0767 (0-556-1-059)
Progesterone receptor status 0-26
Negative 50/298  83-2(783-871) 86/295  73-0(67-4-77-8) — 0-562 (0-396-0-796)
Positive 280/2426  89-8 (88-5-91.0) 400/2456 856 (84-1-87-0) —— : 0-696 (0-597-0-811)
Tumour stage 0-35
Stage 1A 23/324  93-4(90-0-95.7) 46/353 884 (84-4-91-4) <> 0-525 (0-318-0-866)
Stage IIB 42/392 89-8 (86-2-92.5) 47/387  882(84-4-91.1) O 0-909 (0-599-1-378)
Stage llIA 104/1029 904 (88-3-92-1) 157/1026  86-3 (84-0-88-3) — 0-655 (0-511-0-839)
Stage IlIC 148/950  86-8(84-4-88-8) 227/963  79-3(76:5-81-8) — : 0-626 (0-509-0-770)
Baseline ECOG PS 0-088
0 277/2405  89.4(881-90-6)  418/2369 84-4(82:8-85.9) —— 0635 (0-545-0-739)
1 59/401 88-0 (84-2-90-9) 80/455  84-7(81:0-87-8) — 0-892 (0-637-1-250)
Race 034
White 236/1947  89.0(87-4-90-3) 334/1978  84-7(83.0-86-2) —— 0-688 (0-583-0-812)
Asian 71/675 91-1(88-6-93-1) 116/669  84-6 (81.5-87-2) — : 0-574 (0-427-0.771)
All others 26/146 81.6 (73-8-87-3) 31/140  80-6 (72-8-86-4) <> 0-869 (0-516-1-463)
Overall 336/2808 89.2(87-9-90-3)  499/2829 84-4 (83-0-85.8) —— 0-664 (0-578-0-762)
o! 5 1!0 z-lo
“— —»

Favours abemaciclib plus endocrine therapy Favours endocrine therapy alone

cohort 1, which accounts for 91% of enrolled patients,
were generally concordant with results from the ITT
population (appendix pp 4-5, 11). In cohort 1, the effect
of abemaciclib in invasive disease-free survival was
consistent between patients in cohort 1 with high and low
Ki-67 index (appendix pp 6, 8, 11). Distant relapse-free
survival results by Ki-67 index were consistent with

(Figure 3 continues on next page)

invasive disease-free survival. Overall survival in the high
and low Ki-67 subpopulations is also shown in the
appendix (pp 7, 9, 12).

Cohort 2 is a small, exploratory subpopulation
comprising 9% of the ITT population with accrual to
this cohort beginning approximately 1 year after accrual
initiated for cohort 1. At the overall survival interim
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B

Abemaciclib plus endocrine Endocrine therapy alone Hazard ratio (95% Cl)  Pieraction

therapy

Events/N  3-yeardistant Events/N  3-yeardistant

relapse-free relapse-free
survival survival
Number of positive lymph nodes 0-55
1-3 88/1118  92:6(90-8-94-0)  127/1142  89:4(87:4-91-1) — 0702 (0-535-0-921)
4-9 90/1107  92:5(907-93-9)  158/1126 879 (85:8-897) — : 0575 (0-444-0-745)
10 or more 101/575 846 (81:3-87-4) 136/554 78.9 (751-82-1) —— 0-676 (0-522-0-874)
Histological grade 0-74
Grade 1 15/209 94-4(90-1-96-9) 19/216 931(88-6-95-8) 0 0-804 (0-408-1-582)
Grade 2 126/1377  91-4(89:7-92-8) 195/1395  87-8(85.9-89.5) . e 0-646 (0-516-0-808)
Grade 3 129/1086 892 (87-2-91-0) 175/1064  84-8 (82-5-86-9) — : 0712 (0-567-0-894)
Primary tumour size, cm 0-043
<2 51/781  94-4(925-959)  108/767  87:5(84-9-897) ——— 0456 (0327-0-636)
25 148/1371  89-9(881-915)  208/1419  87-4(85:5-89:1) . el 0734 (0-594-0-906)
25 76/607  885(856-90-9)  100/610 845 (812-87:2) — 0741 (0550-0-999)
Previous chemotherapy 0-40
Neoadjuvant 142/1039  87-1(84-8-89-1) 225/1048  80-5(77-8-82-8) —— : 0-615 (0-498-0-759)
Adjuvant 127/1642  93-2(91-8-94-4) 180/1647  90-5(89-0-91-9) . S 0701 (0-559-0-880)
Menopausal status 0.15
Premenopausal 106/1221  92:3(90-6-937) 176/1232  87:1(85.0-88.9) e : 0578 (0-454-0736)
Postmenopausal 175/1587  89-7(88-0-912) 245/1597 866 (84.7-88-2) —— 0728 (0-600-0-884)
Region 0-84
North America or Europe  133/1470 916 (90-0-93-0) 194/1479  88-3(86-4-89-9) + 0-690 (0-554-0-861)
Asia 50/574  92'5(89-9-94-4) 79/582  877(847-902) e 0-608 (0-427-0-866)
Other 98/764  88:1(85-5-90-3) 148/768 83-3(80-4-85-8) — : 0-658 (0-510-0-849)
Age, years 0-49
<65 230/2371  91-2(90-0-92:3) 353/2416  86-8 (85:3-881) 0-647 (0-548-0-764)
265 51/437  88.8(852-915) 68/413 869 (831-89.9) —_———— 0-748 (0-520-1-077)
Progesterone receptor status 0-50
Negative 42/298 856 (80-9-89-2) 70/295  781(72:7-82:5) 0583 (0:397-0-854)
Positive 233/2426 914 (90-2-925) 343/2456  87-6 (86-2-88-9) —— : 0-676 (0-572-0-798)
Tumour stage 0-47
Stage 1A 18/324 947 (91-5-96-7) 36/353 90-2 (86-5-93-0) # 0-527(0-299-0-929)
Stage IIB 33/392 91.9 (88-6-94-3) 37/387 90-9 (87-4-93-4) O 0-908 (0-568-1-452)
Stage IllA 83/1029  92:2(90-3-93-8)  132/1026  88:3(86:1-902) R S 0-622 (0-473-0-819)
Stage llIC 132/950  88.0(85-6-89-9)  199/963  82:1(79-4-84-4) —— : 0-640 (0-514-0-798)
Baseline ECOG PS 0-22
0 235/2405  91.0(89-7-921) 354/2369  86-8(85-3-88-1) 0-638 (0-541-0-753)
1 46/401  89-8(862-92.5)  66/455  871(83:5-899) *— 0842 (0-577-1228)
Race 0-57
White 197/1947  90-6(891-91.8)  293/1978 869 (853-88-4) —— ? 0675 (0-564-0-809)
Asian 60/675 926 (90-3-94-4) 93/669  87-2(84-3-89-6) e : 0-608 (0-439-0-841)
All others 23/146  83.9(76:4-89-2) 28/140 82.8(75:3-88-2) <> 0-850 (0-490-1-476)
Overall 281/2808 90-8(897-91-9)  421/2829  86-8(85-4-88-0) 0-659 (0-567-0-767)
0‘»5 10 20
“«— —>
Favours abemaciclib plus endocrine therapy Favours endocrine therapy alone

Figure 3: Forest plots of subgroup analyses

(A) Invasive disease-free survival in the ITT prespecified subgroups. (B) Distant relapse-free survival in the ITT prespecified subgroups. ECOG PS=Eastern Cooperative Oncology Group performance

status. [TT=intention to treat.

analysis, the median duration of follow-up in cohort 2
was 39 months (IQR 36-43) in both treatment groups.
The efficacy data in cohort 2 were immature at this
longer follow-up. 19 (7-5%) of 253 patients had invasive
disease-free survival events in the abemaciclib plus
endocrine therapy group compared with 25 (9-5%)

events in 264 patients in the endocrine therapy alone
group (HR 0-773, 95% CI 0-420-1-420) and there were
14 (5-5%) distant relapse-free survival events in the
abemaciclib plus endocrine therapy group compared
with 19 (7-2%) events in the endocrine therapy alone
group (HR 0-764, 95% CI 0-383-1-526). A post-hoc
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Abemaciclib plus endocrine therapy (n=2791)

Endocrine therapy alone (n=2800)

Grade 1-2 Grade 3 Grade 4 Grade 5 Grade 1-2 Grade 3 Grade 4 Grade 5

Any 1353 (48:5%) 1289 (46-2%) 88 (3-2%) 16 (0-6%) 2016 (72:0%) 439 (157%) 22(0-8%)  11(0-4%)
Diarrhoea 2114 (757%) 218 (7-8%) 0 1(<01%)  238(85%) 6 (0-2%) 0 0
Fatigue 1060 (38:0%) 80 (2:9%) 0 0 501 (17-9%) 4(0-1%) 0 0
Abdominal pain 957 (34-3%) 39 (1-4%) 0 0 269 (9:6%) 9(0-3%) 0 0
Nausea 811 (29:1%) 14 (0-5%) 0 0 251 (9-0%) 2(0-1%) 0 0
Leukopenia 734(263%) 314 (113%)  4(0-1%) 0 175 (6:3%) 11 (0-4%) 0 0
Neutropenia 733(263%)  529(19-0%) 19 (0-7%) 0 134 (4-8%) 20 (0-7%) 4(0-1%) 0
Arthralgia 731 (26:2%) 9 (0-3%) 0 0 1031(36-8%) 29 (1.0%) 0 0
Anaemia 626 (22-4%) 57 (2:0%) 1(<0-1%) 0 96 (3-4%) 11 (0-4%) 1(<01%) O
Headache 545 (19-5%) 8 (0-3%) 0 0 420 (15-0%) 5(0-2%) 0 0
Vomiting 476 (17-1%) 15 (0-5%) 0 0 127 (4-5%) 4(0-1%) 0 0
Hot flush 427 (15:3%) 4(0-1%) 0 0 634 (22:6%) 10 (0-4%) 0 0
Cough 390 (14-0%) 1(<01%) 0 0 223 (8:0%) 0 0 0
Lymphoedema 346 (12-4%) 5(0-2%) 0 0 254 (9-1%) 1(<01%) 0 0
Thrombocytopenia 337 (12:1%) 28 (1-0%) 8(0:3%) 0 48 (1.7%) 2 (0-1%) 2 (0-1%) 0
Constipation 334 (12:0%) 2(0-1%) 0 0 170 (6:1%) 1(<01%) 0 0
Urinary tract infection 321 (11-5%) 16 (0-6%) 0 (0] 4 (7-3%) 6 (0-2%) 0 0
Alopecia 318 (11-4%) 0 0 0 77 (2:8%) 0 0 0
Decreased appetite 315 (11:3%) 16 (0-6%) 0 0 68 (2:4%) 2 (0-1%) 0 0
Blood creatinine increased 308 (11-0%) 3(0-1%) 0 0 28 (1-0%) 0 0 0
Rash 305 (10-9%) 11 (0-4%) 0 0 128 (4-6%) 0 0 0
Dizziness 301 (10-8%) 4(0-1%) 0 0 190 (6-8%) 1(<01%) 0 0
Upper respiratory tract 296 (10-6%) 6 (0-2%) 0 0 238 (8:5%) 0 0 0
infection
Pain in extremity 284 (10-2%) 3(0:1%) 0 0 323 (11:5%) 4(0-1%) 0 0
Aspartate aminotransferase 283 (10-1%) 50 (1-8%) 3(0-1%) 0 125 (4-5%) 15 (0-5%)
increased
Pyrexia 279 (10-0%) 2(0-1%) 0 0 130 (4-6%) 0
Alanine aminotransferase 274 (9-8%) 72 (2:6%) 5(0-2%) 0 138 (4-9%) 19 (0-7) 0
increased
Lymphopenia 246 (8-8%) 148 (53%) 3(0-1%) 0 82 (2:9%) 14 (0-5) 0 0
Hypertension 106 (3-8%) 30 (1-1%) 0 122 (4-4%) 49 (1-8%) 0 0
Hypokalaemia 90 (3-2%) 28 (1-0%) 4(0-1%) 0 25(0-9%) 5(0-2%) 2 (0-1%) 0
Gamma-glutamyltransferase 61 (2:2%) 34 (1-2%) 5(0-2%) 0 26 (0-9%) 5(0-2%) 1(<01%) O
increased
Other adverse events of interest, composite terms

Venous thromboembolic 33(1-2%) 32 (11%) 6 (0-2%) 0 10 (0.4%) 8 (0-3%) 0 1(<0-1%)

event*

Pulmonary embolism 0 24 (0-9%) 4(0-1%) 0 0 3(01%) 0 1(<0-1%)

Data are n (%). Data shown are grade 1-2 adverse events that occurred in =10% of patients and grade 3 or worse adverse events that occurred in 1% of patients. *Identified
by selected terms in embolic and thrombotic events (Standardised Medical Dictionary for Regulatory Activities queries).

Table 2: Treatment-emergent adverse events in the safety population at the second overall survival interim analysis regardless of attribution

interaction analysis by cohort suggests that the effect
size was consistent in both invasive disease-free
survival (Piescios=0-55) and distant relapse-free survival
(Pineracion=0+66). Overall survival in cohort 2 was not
formally evaluated given the immaturity of the data
(15 [2-9%] patients died: ten in the abemaciclib plus
endocrine therapy group and five in the endocrine
therapy alone group).

All patients treated (2791 in the abemaciclib plus
endocrine therapy and 2800 in the endocrine alone

group) had discontinued study treatment at the data
cutoff. Median duration of abemaciclib was 24 months
(IQR 17-24). Median duration of endocrine therapy in
the study treatment period was 24 months (IQR 23 - 5-24)
in both treatment groups. The most frequent adverse
events of any grade and any attribution were diarrhoea,
neutropenia, and fatigue in the abemaciclib group, and
arthralgia, hot flush, and fatigue in the control group
(table 2). Venous thromboembolic events were more
frequent with abemaciclib plus endocrine therapy
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(71 [2-5%)] of 2791 patients) versus endocrine therapy
alone (19 [0-7%] of 2800 patients).

A higher frequency of grade 3 or worse adverse events
and serious adverse events was observed with abemaciclib
plus endocrine therapy versus endocrine therapy alone
during treatment or within 30 days of study treatment
discontinuation (1393 [49-9%] of 2791 patients vs
472 [16-9%] of 2800 patients and 433 [15-5%] of
2791 patients vs 256 [9-1%)] of 2800 patients, respectively).
The most common grade 3—4 adverse events were
neutropenia (548 [19-6%] of 2791 patients in the
abemaciclib plus endocrine therapy group vs 24 [0-9%)] of
2800 patients in the endocrine therapy alone group),
leukopenia (318 [11-4%] vs 11 [0-4%)]), and diarrhoea
(218 [7-8%] vs six [0-2%)]). The most frequently reported
serious adverse events in both groups were infections
(148 [5-3%] vs 81 [2-9%)]) and gastrointestinal disorders
(59 [2-1%] vs 17 [0-6%]; appendix p 25). 180 (6-4%) of
2791 patients discontinued both abemaciclib and endocrine
therapy owing to adverse events, with the most frequent
causes being diarrhoea (68 [2-4%)), and fatigue (28 [1-0%));
and 30 (1-1%) of 2800 patients in the control group
discontinued endocrine therapy, with the most common
adverse event leading to discontinuation being arthralgia
(six [0-2%]). Abemaciclib treatment interruption due to
adverse events occurred in 1721 (61-7%) of 2791 patients
and dose reductions in 1216 (43-6%) of 2791 patients,
generally related to diarrhoea, neutropenia, or fatigue.
15 (0-5%) of 2791 patients died due to adverse events on
study treatment or within 30 days of study treatment dis-
continuation in the abemaciclib group and 11 (0-4%) of
2800 patients in the control group. Two of the 15 deaths in
the abemaciclib group (diarrhoea and pneumonitis) were
assessed by the investigators as possibly related to study
treatment. No deaths in the control group were considered
related to study treatment (appendix pp 26-27). Among
patients who entered the long-term follow-up period, the
incidence of serious adverse events in long-term follow-up
regardless of causality was higher in the endocrine therapy
alone group than in the abemaciclib plus endocrine
therapy group (142 [5-4%)] vs 116 [4-4%] appendix p 28),
with no new safety concerns identified. Deaths due to
adverse events in the long-term follow-up period are
reported in the appendix (pp 26-27).

Discussion

At this prespecified overall survival interim analysis,
with a median follow-up time of 42 months, the
continued separation of the invasive disease-free survival
and distant relapse-free survival Kaplan-Meier curves,
together with the increased absolute improvement of
4-year invasive disease-free survival rates (6-4%) from
the previous 2-year (2-8%) and 3-year rates (4-8%),
suggests a sustained benefit beyond the treatment
period. This is further shown by the post-hoc analysis
assessing the evolution of the piecewise HR estimates
within each year of the observation period. The

numerical increase in treatment effect beyond the 2-year
treatment period suggested a potential carryover
effect as has been observed previously with adjuvant
endocrine therapy.”

Disease recurrence, specifically distant recurrence,
remains a common and life-threatening complication for
patients with early breast cancer with high-risk clinico-
pathological features.' In a systematic review and meta-
analysis of the risk of recurrence, Salvo and colleagues”
concluded that approximately one in six patients with
hormone receptor-positive, HER2-negative, lymph node-
positive early breast cancer who received adjuvant
endocrine therapy will have recurrence or death within
5 years. A real-world evidence study published in 2022
showed that patients with node-positive early breast
cancer who met the monarchE high-risk eligibility
criteria had up to a 30% risk of recurrence at 5 years.?
Notably in the endocrine therapy alone group
of monarchE, 20-6% patients had already developed
an invasive disease-free survival event and 17-5% had
developed a distant relapse-free survival event at 4 years.
These results confirm that patients included in monarchE
were a selected, high-risk population, 95% of whom had
received previous chemotherapy. As such, there remains
an unmet need for improved adjuvant endocrine-based
therapy for these patients with node-positive, high-risk
early breast cancer.

Two other adjuvant studies with the CDK4 and 6 inhibi-
tor palbociclib (PALLAS™ and Penelope-B*), did not meet
their primary endpoint, and this had previously led some
to question whether the benefits of abemaciclib would be
maintained over time,” especially given that previous
monarchE data cutoffs had relatively short follow-up and
included patients still receiving study treatment.*
The overall survival interim analysis from monarchE
presented, including the 4-year estimated rates, address
these concerns and show the persistent and deepening
benefit of abemaciclib. These data highlight important
differences between palbociclib and abemaciclib, as
shown from a growing body of clinical and preclinical
data.»” The increased selectivity of abemaciclib for CDK4
over CDKG6 permits continuous dosing, compared with
intermittent dosing of palbociclib. Continuous dosing
leading to senescence and irreversible effects through
apoptosis might be crucially important in the early breast
cancer setting to eradicate microscopic residual hormone
receptor-positive cells.*” Indeed, clinical data in the
neoadjuvant setting have suggested that discontinuing
CDK4 and 6 inhibition after 2 weeks of therapy led to
proliferation rebound as measured by Ki-67 in the
primary tumour after as little as 1 week’s cessation of
drug.** Additional ongoing clinical trials evaluating
CDK4 and 6 inhibitors in the neoadjuvant or adjuvant
setting will help to further establish the effect of these
inhibitors in early breast cancer.”

Overall survival in monarchE remains immature at
this interim analysis with 330 deaths (5-9% of the ITT

www.thelancet.com/oncology Published online December 6, 2022 https://doi.org/10.1016/S1470-2045(22)00694-5



Articles

population). The majority of overall survival events relate
to deaths from metastatic disease in patients who had
developed a recurrence of their breast cancer. Since the
previous analysis,” the higher number of deaths due to
metastatic disease in the endocrine therapy alone group
has shifted the overall survival difference between
groups, resulting in numerically, but not significantly,
fewer deaths in the abemaciclib group compared with
endocrine therapy alone group at this analysis. The lower
number of patients living with distant metastatic disease
in the abemaciclib group at the overall survival interim
analysis continues to be substantial (half the number in
the abemaciclib group compared with the endocrine
therapy alone group) and is expected to further affect
differences in overall survival with additional follow-up.

The results of the subgroup analyses continue to
illustrate the consistent treatment benefit associated
with the addition of abemaciclib to standard endocrine
therapy across prespecified subgroups for both invasive
disease-free survival and distant relapse-free survival.
Notably, the accumulation of recurrence events over time
has allowed a more precise estimation of the magnitude
of benefit, and all HR estimates now favour abemaciclib,
even in subgroups with a better prognosis (ie, patients
who are postmenopausal, patients with grade 1 or stage II
tumours or a low Ki-67 index [<20%]). Within cohort 1,
although patients with a Ki-67 index of at least 20% in
the primary tumour have a worse prognosis, a similar
relative effect size of abemaciclib treatment was observed
in those with Ki-67 low (<20%) tumours, as well as those
with Ki-67 high (220%) tumours, suggesting that
abemaciclib benefit occurs regardless of Ki-67 index.

Cohort 2 enrolled patients with intermediate-risk
clinicopathological features (ie, no more than three positive
nodes, grade 1 or grade 2 and T1 or T2 tumours), with the
additional risk factor of high cell proliferation defined as a
Ki-67 of at least 20%. Enrolment into cohort 2 was started
later in the trial, and with only 44 invasive disease-free
survival events in 517 patients, the data remain immature.
Notably, this small cohort was exploratory in nature and
was not designed to provide definitive efficacy results on
its own. Nonetheless, consistent with the ITT population,
the number of invasive disease-free survival and distant
relapse-free survival events within cohort 2 was lower in
the abemaciclib plus endocrine therapy group than in
the endocrine therapy alone group.

At the time of this analysis, all patients were no longer
on study treatment, and safety continues to be consistent
with the well-established safety profile of abemaciclib,
which is considered manageable and acceptable for
patients with high-risk early breast cancer. As expected,
given the fact that the majority of abemaciclib toxicities
occurred during the first few months of treatment, there
were minimal changes in incidence of adverse events
and no additional discontinuations due to adverse
events compared with previous analyses. Of note, there
were no new venous thromboembolic events since the

previous interim analysis and no increased risk of
venous thromboembolic events were observed with
longer treatment duration of abemaciclib. Thus, the
characterisation of toxicities, including time course,
discontinuations due to adverse events, and dose
adjustments reported by Rugo and colleagues remain
valid.* Given the risk of venous thromboembolic events,
which might be affected by the choice of endocrine
partner, and the early onset of toxicities such as
diarrhoea, early intervention and risk monitoring are
the most important measures to improve tolerability.
The safety profile of abemaciclib in combination with
endocrine therapy will continue to be monitored in the
long-term follow-up.

The results of this trial are generalisable in clinical
practice to patients with high risk of recurrence meeting
the monarchE criteria, as the study enrolled patients on
the basis of the commonly used clinicopathological
features including Ki-67, a frequently used marker of
cellular proliferation. One limitation of the monarchE
study is the open-label design with no masking or placebo
control because of the clinically detectable differences
between safety profiles of abemaciclib and endocrine
therapy. However, the potential bias in efficacy outcomes
was effectively minimised through restricted access to
unmasked aggregate data until the study was declared
positive by the independent data monitoring committee.
Another limitation of this analysis is the extent of follow-
up time, especially since the overall survival data are
immature and have not reached significance. Although
it is considered sufficient to establish the benefit of
abemaciclib in this high-risk population, longer follow-up
remains important to fully characterise the treatment
effect, including the survival effect, for at least 5 years in
this disease setting.

In conclusion, with additional follow-up, monarchE has
shown that the benefit of adjuvant abemaciclib added to
endocrine therapy not only persisted, but deepened,
resulting in an increase in absolute invasive disease-free
survival and distant relapse-free survival benefit at 4 years.
With a tolerable safety profile, these results further
confirm the positive benefit-risk of adjuvant use of
abemaciclib together with endocrine therapy in reducing
the risk of recurrence for patients with high-risk,
hormone receptor-positive, HER2-negative, node-positive,
early breast cancer.
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