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Abstract

Aim: To compare the efficacy, safety, and tolerability of abemaciclib plus endocrine therapy
(ET) versus ET alone in postmenopausal women with hormone receptor (HR)-positive, human
epidermal growth factor receptor 2 (HER2)-negative advanced breast cancer (ABC) from
China, Brazil, India, and South Africa.

Methods: This randomized, double-blind, phase Il study was conducted between 9 December
2016 and 29 March 2019. Postmenopausal women with HR-positive, HER2-negative ABC

with no prior systemic therapy in an advanced setting (cohort A) or progression on prior ET
(cohort B) received abemaciclib (150 mg twice daily) or placebo plus: anastrozole (1 mg/day)
or letrozole (2.5 mg/day) (cohort A) or fulvestrant (500 mg per label] (cohort B). The primary
endpoint was progression-free survival (PFS) in cohort A, analyzed using the stratified log-
rank test. Secondary endpoints were PFS in cohort B (key secondary endpoint), objective
response rate (ORR], and safety. This interim analysis was planned after 119 PFS events in
cohort A.

Results: In cohort A, 207 patients were randomly assigned to the abemaciclib arm and 99 to
the placebo arm. Abemaciclib significantly improved PFS versus placebo (median: not reached
versus 14.7 months; hazard ratio 0.499; 95% confidence intervals (Cl) 0.346-0.719; p=0.0001).
ORR was 65.9% in the abemaciclib arm and 36.1% in the placebo arm (p <0.0001, measurable
disease population). In cohort B, 104 patients were randomly assigned to the abemaciclib
arm and 53 to the placebo arm. Abemaciclib significantly improved PFS versus placebo
(median: 11.5 versus 5.6 months; hazard ratio 0.376; 95% Cl 0.240-0.588; p < 0.0001). ORR was
50.0% in the abemaciclib arm and 10.5% in the placebo arm (p <0.0001, measurable disease
population). The most frequent grade =3 adverse events in the abemaciclib arms were
neutropenia, leukopenia, and anemia (both cohorts), and lymphocytopenia (cohort B].
Conclusion: The addition of abemaciclib to ET demonstrated significant and clinically
meaningful improvement in PFS and ORR, without new safety signals observed in this
population.

Trial Registration: ClinicalTrials.gov identifier: NCT02763566.
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Introduction

There is compelling evidence from several phase
III studies that cyclin-dependent kinase (CDK)
4 and CDK 6 inhibitors including abemaciclib,
palbociclib, and ribociclib in combination with
standard endocrine therapy (ET) have signifi-
cant antitumor activity with tolerable safety pro-
files in patients with advanced breast cancer
with hormone receptor (HR)-positive, human
epidermal growth factor 2 (HER2)-negative dis-
ease.> However, the lack of data for CDK 4
and CDK 6 inhibitors from China, Brazil, India,
and South Africa, which represent approxi-
mately 40% of the global population, makes the
total evidence for CDK 4 and CDK 6 inhibitors
less representative.

Abemaciclib is a potent and selective inhibitor of
CDK 4 and CDK 6.78 An efficacy benefit and
acceptable safety profile have been shown for
abemaciclib in women with HR-positive, HER2-
negative advanced breast cancer as: (a) initial ET
in combination with a non-steroidal aromatase
inhibitor (NSAI), based on a significant improve-
ment in progression-free survival (PFS) in the
phase IIT MONARCH 3 study;* and (b) as sub-
sequent therapy after progression on ET in com-
bination with fulvestrant in the phase III
MONARCH 2 study.> Besides, as a key secondary
end point of the MONARCH 2 study, treatment

Cohort A:

» No prior systemic therapy for advanced disease

» Relapsed >1 year from completion of or with no adjuvant ET
OR relapsed <1 year from completion of or while receiving
adjuvant ET (except for letrozole or anastrozole)

HR+/HER2- ABC
Postmenopausal
Measurable
disease or
nonmeasurable
bone-only disease
ECOG PS <1

OR presented de novo mBC and no prior ET

Cohort B:

» No more than 1 line of ET and no prior chemotherapy for

metastatic disease

Relapsed on or within 1 year of adjuvant letrozole or

L anastrozole with no subsequent ET received following
progression

OR relapsed >1 year from completion of adjuvant ET and
then subsequently relapsed after receiving first-line ET

OR presented de novo mBC and progressed on first-line ET

Figure 1. Study design.

aAbemaciclib 150 mg twice daily (continuous schedule).

bAnastrozole 1 mg daily or letrozole 2.5mg daily per physician’s choice.

cFulvestrant 500mg on days 1 and 15 of the first 28-day cycle and then every 28 days.
ABC, advanced breast cancer; CBR, clinical benefit rate; DCR, disease control rate; ECOG, Eastern Cooperative Oncology Group; ET, endocrine
therapy; FULV, fulvestrant; HER2-, human epidermal growth factor receptor 2-negative; HR+, hormone receptor-positive; mBC, metastatic breast
cancer; NSAI, non-steroidal aromatase inhibitor; ORR, objective response rate; 0S, overall survival; PFS, progression-free survival; PS, performance
status; R, randomization.

with abemaciclib plus fulvestrant demonstrated a
statistically significant and clinically meaningful
median overall survival (OS) improvement.®

The MONARCH plus study presented here is the
first study designed to evaluate the efficacy and
safety of abemaciclib in combination with ET in
patients from China, Brazil, India, and South
Africa.

Methods

Study design

MONARCH plus is a multinational, randomized,
placebo controlled, double-blind phase III study
conducted at 45 medical institutions in four
countries (China, India, Brazil, and South Africa)
from 9 December 2016 to the data cut-off of
29 March 2019 (Figure 1). The protocol was
approved by the ethics committees of all partici-
pating centers (online Supplemental Table 1) and
was conducted in accordance with the Declaration
of Helsinki, the International Conference on
Harmonisation guidelines for Good Clinical
Practice, and applicable laws and regulations. All
patients provided written informed consent
before enrollment. The study is registered at
www.ClinicalTrials.gov (NCT02763566) and is
ongoing.

Abemaciclib® + NSAP |

Placebo + NSAI® | + Primary end point:

Investigator-assessed
PFS in Cohort A

» Key secondary
end point:
Investigator-assessed
PFS in Cohort B

+ Other secondary
end points: OS,
ORR, DCR, CBR,
safety

Abemaciclib® + FULVE |

Placebo + FULV® |
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Table 1. Baseline characteristics of cohort A.2

Abemaciclib + NSAI (n=207)

Placebo + NSAI (n=99)

Age, years, median (range])
Age category
<é6byears
=65years
Country
China
Brazil
India
South Africa
Disease setting
Locoregionally recurrent
De novo metastatic
Metastatic recurrent
Measurable disease
Yes
No (evaluable bone disease only)
Nature of disease
Visceral metastases
Non-visceral metastases
Prior (neo)adjuvant ET disease-free interval
>12months
<12months
No prior ET
Prior (neo)adjuvant ET
Aromatase inhibitor containing ET
Anti-estrogen therapy only?
No prior (neo)adjuvant ET
Prior (neoladjuvant chemotherapy

Yes

No

54.0(32.0, 83.0)

157 (75.8)

50 (24.2)

164 (79.2)
21(10.1)
18(8.7)

4(1.9)

8(3.9)
41(19.8)
157 (75.8)

176 (85.0)
31(15.0)

126 (60.9)
81 (39.1)

87 (42.0)
35(16.9)

83 (40.1)

20(9.7)
101 (48.8)
85 (41.1)

140 (67.6)
67 (32.4)

54.0(27.0, 77.0)

83 (83.8)

16 (16.2)

82 (82.8)
8(8.1)
7(7.1)
2(2.0)

7(7.1)
22 (22.2)
70 (70.7)

83 (83.8)
16 (16.2)

59 (59.6)
40 (40.4)

41 (41.4)
20(20.2)

37 (37.4)

13(13.1)
48 (48.5)
38(38.4)

63 (63.6)
36 (36.4)

aData are no. (%), unless otherwise stated.

®One patient in abemaciclib arm used ‘unknown endocrine therapy’ as the reported term and was classified into this

category.
ET, endocrine therapy.
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Patients

Postmenopausal female patients with HR-positive,
HER2-negative locoregionally recurrent disease
(not amenable to resection or radiation therapy
with curative intent) or metastatic disease were
eligible for inclusion. Patients in both cohorts
were aged =18 years, had measurable disease or
non-measurable bone-only disease [based on
Response Evaluation Criteria in Solid Tumors
(RECIST) version 1.1], and Eastern Cooperative
Oncology Group (ECOG) performance status
of 0 or 1. Patients in cohort A (abemaciclib plus
NSAI versus placebo plus NSAI) had no prior
systemic therapy for metastatic or locoregion-
ally recurrent disease, and patients in cohort B
(abemaciclib plus fulvestrant versus placebo plus
fulvestrant) had progressed on prior ET and
had no prior chemotherapy for metastatic dis-
ease. Key inclusion criteria are listed in Figure
1. For both cohorts, the main exclusion criteria
were visceral crisis (defined as severe organ dys-
function as assessed by signs and symptoms,
laboratory studies, and rapid progression of dis-
ease), lymphangitic spread, or leptomeningeal
carcinomatosis; inflammatory breast cancer;
evidence or history of central nervous system
metastasis; current or prior chemotherapy for
locoregionally recurrent or metastatic breast
cancer; and prior treatment with any CDK 4 or
CDK 6 inhibitor. Patients with prior treatment
with everolimus or fulvestrant were excluded
from cohort B.

Randomization and masking

Treatment was determined by a computer-gen-
erated random sequence and assigned by study
center personnel using an interactive web
response system. In cohort A, patients were ran-
domly assigned 2:1 to receive abemaciclib plus
NSAI or placebo plus NSAI, stratified by nature
of disease (visceral or non-visceral metastases)
and prior (neo)adjuvant ET (prior therapy with
disease-free interval >12 months from treatment
completion, prior therapy with disease-free inter-
val <12months from treatment completion, or
no prior therapy), with a block size of 6. In cohort
B, patients were randomly assigned 2:1 to receive
abemaciclib plus fulvestrant or placebo plus ful-
vestrant, stratified by nature of disease (visceral
or non-visceral metastases) and sensitivity to ET
(primary or secondary resistance).l® Patients,
physicians, and investigators were masked to
treatment allocation.

Procedures

Study treatments were administered in 28-day
cycles. Patients in cohort A received oral abemac-
iclib (150mg twice daily) or matching placebo,
plus an NSAI (anastrozole 1mg or letrozole
2.5mg once daily as determined by the investiga-
tor). Patients in cohort B received abemaciclib or
matching placebo with the same schedule as
cohort A, plus fulvestrant (500mg) intramuscu-
larly on days 1 and 15 of cycle 1 and then on day
1 of each subsequent cycle (28 days). Treatment
continued until disease progression, unacceptable
toxicity, death, or patient withdrawal for any rea-
son. Dose interruptions and reductions were
allowed for abemaciclib/placebo as defined by
prespecified guidelines in the protocol. Dose
reduction was not applicable for NSAI per label.
Dose reduction for fulvestrant was permitted per
local label. Patients were permitted to discon-
tinue either abemaciclib/placebo or NSAI/fulves-
trant and continue the other drug.

Tumors were assessed by computed tomography
or magnetic resonance imaging according to
RECIST version 1.1 within 28 days before rand-
omization (baseline), every second cycle during
cycles 2-18, every third cycle thereafter, and
within 14 days of clinical progression. All patients
underwent bone scintigraphy at baseline and
every sixth cycle starting with cycle 6.
Hematological and blood chemistry laboratory
tests were performed centrally on days 1 and 15
of the first two cycles and day 1 of all remaining
cycles. Adverse events (AEs) were recorded and
graded according to the National Cancer Institute
Common Terminology Criteria for Adverse
Events version 4.0, and were evaluated at every
patient visit from baseline until follow-up.

Outcomes

The primary and key secondary endpoints, inves-
tigator-assessed PFS in cohort A and cohort B,
respectively, were analyzed from the time of ran-
dom assignment until objective progressive dis-
ease (PD) or death for any reason. Other
secondary endpoints included objective response
rate [ORR, defined as best overall response of
complete response (CR) or partial response
(PR)], disease control rate (DCR; CR or PR or
stable disease [SD]), clinical benefit rate (CBR;
CR, PR, or SD for at least 6 months), duration of
response (time from CR or PR until PD or death),
overall survival (OS), OS rate at 1 year and 2 years,

journals.sagepub.com/home/tam
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safety and tolerability, quality of life measures,
and pharmacokinetics.

Statistical analysis

The primary PFS analysis tested the superiority
of abemaciclib plus NSAI to placebo plus NSAI
at a prespecified interim analysis planned after
119 events in cohort A (70% of the planned 170
events at the final analysis) using the log-rank test
stratified by randomization strata. Based on the
O’Brien Fleming alpha-spending function, the
one-sided boundary p-value for the interim analy-
sis was 0.0082. Assuming a hazard ratio of 0.626,
the two-look group-sequential design yields
power of approximately 80% at a one-sided alpha
of 0.025.

Cohort B was not powered for statistical tests;
interim analysis of PFS in cohort B was to be per-
formed using the log-rank test stratified by rand-
omization strata if statistical significance was
declared at the interim analysis for cohort A.

Stratified Cox proportional hazards models were
used to estimate the treatment effect hazard
ratios. Stratified Cochran—Mantel-Haenszel tests
were performed to compare rates of binary end-
points between treatment arms. Unless otherwise
noted, all hypothesis tests were performed at the
two-sided 0.05 level, and all confidence intervals
(CIs) were 95%. Efficacy analyses were per-
formed on the intent-to-treat (ITT) population,
which included all randomly assigned patients.
Additional analyses of best overall response were
performed in patients with measurable disease.
Subgroup analyses of PFS were performed on
prespecified prognostic factors and other baseline
characteristics. Safety analyses were performed
on the safety population, which included all
patients who received study treatment. Statistical
analyses were performed using SAS (version 9.2
or later; SAS Institute).

Results

Patient disposition and baseline characteristics
Between 9 December 2016 and 21 August 2018,
463 patients were enrolled into cohort A (=306,
with 207 and 99 patients in the abemaciclib and
placebo arms, respectively) or cohort B (n=157,
with 104 and 53 patients, respectively) (online
Supplemental Figure 1).

Baseline patient characteristics were well bal-
anced between treatment arms in both cohorts
(Tables 1 and 2). Overall, 413 patients (89.2%)
in the study were Asian. The majority of patients
(317; 60.5%) had visceral disease at baseline.
More than half of the patients had received chem-
otherapy in the adjuvant setting. In cohort A, 183
patients (59.8%) had relapsed on or after comple-
tion of adjuvant ET. Among them, 55 patients
(30.1% of 183 patients) had relapsed on or within
12 months after completion of adjuvant ET (with
ET other than NSAIs). In cohort B, almost all
patients (155/157, 98.7%) had received an aro-
matase inhibitor (AI) as the most recent treat-
ment, 143 patients (91.1%) had been treated
with ET in the (neo)adjuvant setting, and 55
patients (35.0%) were reported to have primary
resistance to ET.

At the interim analysis cut-off (29 March 2019),
148 patients in cohort A and 67 in cohort B were
continuing to receive study treatment (online
Supplemental Figure 1). In cohort A, 91 patients
(44.0%) in the abemaciclib arm and 65 patients
(65.7%) in the placebo arm had discontinued
treatment. In cohort B, 50 patients (48.1%) in
the abemaciclib arm and 40 patients (75.5%) in
the placebo arm had discontinued treatment. The
majority of patients discontinued treatment due
to progressive disease. The comparable median
number of cycles received per patient in cohort A
(15 for the abemaciclib arm and 13 for the pla-
cebo arm) was due to the limited duration of fol-
low-up, while in cohort B, the median number of
cycles was 9.5 for the abemaciclib arm and 6.0 for
the placebo arm. More patients had dose reduc-
tions or omissions in the abemaciclib arm (cohort
A: 40.5%/62.4%; cohort B: 39.4%/52.9%) than
the placebo arm (cohort A: 2.0%/30.3%; cohort
B: 1.9%/17.0%).

Efficacy

The interim analysis occurred after 119 PFS
events were observed in the I'TT population in
cohort A [66 (31.9%) of 207 patients in the abe-
maciclib arm and 53 (53.5%) of 99 patients in
the placebo arm] and the median follow-up was
approximately 16 months in both arms. The
study met its primary endpoint with an investiga-
tor-assessed PFS hazard ratio of 0.499 (95% CI
0.346-0.719; p=0.0001) in cohort A. Median
PFS was not reached in the abemaciclib arm and
was 14.7 months in the placebo arm (Figure 2A).

journals.sagepub.com/home/tam
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Table 2. Baseline characteristics of cohort B.2

Abemaciclib + fulvestrant
(n=104)

Placebo + fulvestrant
(n=53)

Age, years, median (range)
Age category
<b65years
=65years
Country
China
Brazil
India
South Africa
Measurable disease
Yes
No (evaluable bone disease only)
Nature of disease
Visceral metastases
Non-visceral metastases
Prior (neo)adjuvant ET
Aromatase inhibitor
Other
No prior (neo)adjuvant ET
Prior (neoladjuvant chemotherapy
Yes
No
Sensitivity to ET
Primary resistance
Secondary resistance
Prior metastatic ET
Aromatase inhibitor

Anti-estrogen therapy

No prior metastatic ET

60.0 (36.0, 80.0)

78 (75.0)

26 (25.0)

89 (85.6)
10(9.6)
5(4.8)

0

80 (76.9)
24 (23.1)

64 (61.5)
40 (38.5)

86 (82.7)
9 (8.7)
9 (8.7)

84 (80.8)
20(19.2)

36 (34.6)
68 (65.4)

21(20.2)

2(1.9)
81(77.9)

60.0(30.0, 80.0)

39 (73.6)

14 (26.4)

45 (84.9)
5(9.4)
2(3.8)
1(1.9)

38 (71.7)
15 (28.3)

31 (58.5)
22 (41.5)

41(77.4)
7(13.2)
5(9.4)

45 (84.9)
8(15.1)

19 (35.8)
34 (64.2)

13 (24.5)

0
39 (73.6)

aData are no. (%), unless otherwise stated.

ET, endocrine therapy.
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PFES rates at 12months were 72.1% in the abe-
maciclib arm and 58.0% in the placebo arm
(»=0.0207).

In cohort B, at the time of the interim analysis
cut-off, 82 PFS events [46 (44.2%) of 104
patients in the abemaciclib arm and 36 (67.9%)
of 53 patients in the placebo arm] were observed
and median follow-up was 12.2 and 11.1 months,
respectively. Median PFS was 11.5months in the
abemaciclib arm and 5.6 months in the placebo
arm (Figure 2B); the hazard ratio was 0.376 (95%
CI 0.240-0.588; p<<0.0001). PFS rates at
12months were 49.1% in the abemaciclib arm
and 28.9% in the placebo arm (p=0.0229).

In both cohorts A and B, ORR was significantly
improved by the addition of abemaciclib to NSAI
or fulvestrant (Table 3) with the difference being
greater in patients with measurable disease (online
Supplemental Table 2). Consistent improvement
was also observed in DCR and CBR (Table 3,
online Supplemental Table 2). In cohort A, median
duration of response (DoR) was 20.6 months in
the abemaciclib arm and 14.3 months in the pla-
cebo arm, while in cohort B, median DoR was
9.3months in the abemaciclib arm and was not
reached in the placebo arm due to only one event
being observed among four responders (7.5%) at
data cut-off.

The best overall change in tumor size in patients
with measurable disease is shown in online
Supplemental Figure 2. In both cohorts, the
depth of tumor reduction was significantly greater
in the abemaciclib arm than in the placebo arm.

The treatment effect of abemaciclib on PFS was
consistent overall across patient subgroups in both
cohorts (Figure 3). Although benefit was not
observed in subgroups of patients from non-China
sites, aged =65years, or with de novo metastatic
disease in cohort A, caution should be used in
interpreting the observation due to the limited
sample size and number of events at the time of
the preplanned interim analysis of PFS. OS data
were immature at the time of data cut-off.

Safety and tolerability measures

The most frequently reported treatment-emer-
gent adverse events (TEAESs) in the abemaciclib
arms of both cohorts were neutropenia, diar-
rhea, leukopenia, and anemia (Table 4). The
majority of reported AEs of neutropenia were

(A)

100 ~

a o N o ©
o O O O O
L L L L L

Progression-Free Survival, %
B
o

= N W
o O O o
L L L L

Abemaciclib plus NSAI
Placebo plus NSAI

Median PFS
NR (95% Cl, 22.3-NR)
14.7 months (95% Cl, 11.2-18.9)

HR=0.499 (95% Cl, 0.346-0.719; P = .0001)

At risk
Abemaciclib

plus NSAI
Placebo plus NSAI

®

o

207

Abemaciclib plus fulvestrant
Placebo plus fulvestrant

Median PFS
11.5 months (95% Cl, 9.5-NR)
5.6 months (95% Cl, 3.7-7.7)

HR=0.376 (95% Cl, 0.240-0.588; P < .0001)

Progression-Free Survival, %
N W A OO0 OO N © © 8
O O O O O o o o o

-
o o
L

o
~

Time, months
At risk
Abemaciclib 104 86 56 19
plus fulvestrant

Placebo 53 28 16 7
plus fulvestrant

8 12

16

Figure 2. Progression-free survival in the ITT population in (A) cohort A and

(B) cohort B.

Cl, confidence interval; HR, hazard ratio; ITT, intent-to-treat; NSAI, non-steroidal

aromatase inhibitor; PFS, progression-free survival.

grade 1 and 2 in severity (Table 4). On the basis
of central laboratory analysis, most laboratory
abnormalities of grade =3 neutropenia in the
abemaciclib arms (cohorts A and B) occurred
during the first two cycles. For laboratory abnor-
malities, see online Supplemental Table 4. Only
one (0.5%) patient, in the abemaciclib plus
NSAI arm, reported febrile neutropenia (grade
3) and recovered after supportive treatment.
Four (2.0%) patients in the abemaciclib plus
NSAI arm and no patients in the abemaciclib
plus fulvestrant arm discontinued study treat-
ment due to neutropenia.
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Table 3. Best overall response in the ITT population.2

Cohort A CohortB
Abemaciclib + NSAI Placebo + NSAI Abemaciclib + Placebo +
(n=207) (n=99) fulvestrant (n=104) fulvestrant (n=53)
Best overall response
Complete response 1.0 (0.0-2.3) 0 0 1.9 (0.0-5.5)
Partial response 55.1(48.3-61.8) 30.3(21.3-39.4) 38.5(29.1-47.8) 5.7 (0.0-11.9)
Stable disease 35.3 (28.8-41.8) 52.5 (42.7-62.4) 53.8 (44.3-63.4) 62.3 (49.2-75.3)
=6 months 26.6 (20.6-32.6) 32.3(23.1-41.5) 39.4(30.0-48.8) 37.7 (24.7-50.8)
Progressive disease 4.8(1.9-7.8) 14.1(7.3-21.0) 6.7 (1.9-11.5) 26.4(14.5-38.3)
Not evaluable 3.9 (1.2-6.5) 3.0 (0.0-6.4) 1.0 (0.0-2.8) 3.8(0.0-8.9)
Objective response rate 56.0 (49.3-62.8) 30.3(21.3-39.4) 38.5(29.1-47.8) 7.5(0.4-14.7)
Stratified p-value <0.0001 <0.0001
Disease control rate 91.3(87.5-95.1) 82.8 (75.4-90.3) 92.3(87.2-97.4) 69.8 (57.5-82.2)
Stratified p-value 0.0456 0.0004
Clinical benefit rate 82.6 (77.4-87.8) 62.6 (53.1-72.2) 77.9 (69.9-85.9) 45.3 (31.9-58.7)
Stratified p-value 0.0003 <0.0001

aData are % (95% confidence interval), unless otherwise stated.

ITT, intent-to-treat; NSAI, nonsteroidal aromatase inhibitor.

No grade 4 diarrhea was reported in the study
(Table 4). Diarrhea of grade 3 was reported for
3.9% and 1.9% of patients in the abemaciclib
arms of cohorts A and B, respectively. Only one
abemaciclib-treated patient (cohort A) reported a
serious adverse event (SAE) of diarrhea. Diarrhea
could be well managed by antidiarrheal therapy
and dose modification. No patients discontinued
study treatment due to diarrhea.

In cohort A, pneumonitis was reported by 13
(6.3%) patients in the abemaciclib arm and three
(3.0%) patients in the placebo arm; one patient in
each arm reported grade 3 pneumonitis. Three
patients (1.5%) in the abemaciclib arm and one
patient (1.0%) in the placebo arm discontinued
study treatment due to pneumonitis. In Cohort
B, pneumonitis was reported by only one patient
in each arm (1.0% and 1.9%, respectively), being
grade 2 in the abemaciclib arm and grade 1 in the
placebo arm. None of the patients discontinued
study treatment due to pneumonitis. No deaths

due to pneumonitis were reported.

In cohort A, four patients (2.0%) reported venous
thromboembolic events (VTEs) [grade 1: one
(0.5%) patient; grade 2: three (1.5%) patients] in
the abemaciclib arm. In cohort B, four patients
(3.8%) reported VTEs in the abemaciclib arm
[grade 2: three (2.9%) patients; grade 3: one
(1.0%) patient]. No placebo-treated patients
reported VTEs. These events all resolved after
anticoagulant treatment. Only one patient
(0.5%), in the abemaciclib plus NSAI arm, dis-
continued study treatment due to embolism. No
deaths due to VTE were reported.

SAEs were reported in 19.5% and 15.4% of
patients in the abemaciclib arms of cohorts A and
B, respectively, and 9.1% and 7.5% in the corre-
sponding placebo arms, respectively. Lung infec-
tion was the most frequently reported SAE (2.9%
versus 1.0% in the abemaciclib and placebo arms,
respectively, of cohort A; 1.9% wersus 1.9% in
cohort B). AEs leading to discontinuation in the
abemaciclib arms were reported in 10.7% of
patients in cohort A and 3.8% in cohort B. Two
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A)
Category

Overall
Stratified
Unstratified

Metastatic site
Visceral
Nonvisceral

Prior endocrine therapy
DFI >12 months
DFI <12 months
No prior therapy

NSAI received in cycle 1
Letrozole
Anastrozole

Study entry disease status
De novo metastatic
Recurrent metastatic

disease at
Yes
No

No. organs involved
1

2

23

Age

<65 years
265 years

Country

China
Non-China

PgR

Positive
Negative

Tumor grade
High
Low/intermediate
Unknown

Liver metastases
Yes
No

ECOG PS
0

1

HR and 95% CI

No. pts (A, P)

306 (207, 99)
306 (207, 99)

185 (126, 59)
121 (81, 40)

128 (87, 41)
55 (35, 20)
120 (83, 37)

223 (151, 72)
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0.499 (0.346-0.719)
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0.335 (0.175-0.639)
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0.407 (0.207-0.799)
0.822 (0.440-1.534)

0.461 (0.300-0.709)
0.602 (0.308-1.177)

1.348 (0.586-3.101)
0.350 (0.230-0.532)

0.481 (0.329-0.705)
0.612 (0.194-1.930)

0.474 (0.224-1.005)
0.447 (0.234-0.852)
0.572 (0.333-0.983)

0.417 (0.284-0.613)
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0.576 (0.244-1.358)
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0.499 (0.268-0.928)
0.468 (0.277-0.790)

0.385 (0.194-0.763)
0.534 (0.348-0.819)

0.448 (0.250-0.806)
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0.427 (0.276-0.662)

0.423 (0.247-0.724)
0.328 (0.149-0.722)

0.348 (0.165-0.734)
0.474 (0.276-0.815)

0.471 (0.288-0.770)
0.176 (0.055-0.562)

0.436 (0.227-0.839)
0.280 (0.112-0.699)
0.416 (0.188-0.921)

0.385 (0.229-0.647)
0.561 (0.249-1.265)

0.430 (0.267-0.693)
0.419 (0.140-1.247)

0.390 (0.234-0.649)
0.544 (0.228-1.299)

0.306 (0.102-0.917)
0.338 (0.164-0.695)
0.535 (0.282-1.017)
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Figure 3. Progression-
free survival subgroup
analyses in the ITT
population in (A)

cohort A and (B) cohort
B.Progression-free
survival hazard ratios are
indicated by squares and
95% Cls are indicated by
the crossing horizontal
lines. Hazard ratios

are unstratified and
estimated with the
adjustment of treatment
arm by subgroup
interaction, with the
exception of the PFS
hazard ratio for the
overall study population,
which is also presented
as the stratified hazard
ratio. Groups with
<10% of randomly
assigned patients were
omitted [patients with
locoregionally recurrent
disease (n=15) in the
‘study entry disease
status’ category (panel
All. In panel A, the error
bar for the subgroup of
patients aged =65years
is clipped at the upper
limit. In panel B, the
error bars for the
subgroups of patients
with no measurable
disease at baseline,

two organs involved in
metastasis, high tumor
grade, and most recent
endocrine therapy in

the locally advanced/
metastatic setting are
clipped at the lower
limit. A, abemaciclib;

Al, aromatase inhibitor;
Cl, confidence interval;
DFI, disease-free
interval; ECOG, Eastern
Cooperative Oncology
Group; HR, hazard ratio;
ITT, intent-to-treat; NSAI,
non-steroidal aromatase
inhibitor; P, placebo; PgR,
progesterone receptor;
PS, performance status.
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Table 4. Treatment-emergent adverse events.?

Cohort A

Abemaciclib + NSAI (n=205) Placebo + NSAI (n=99)

All Grade 3 Grade 4 All Grade 3 Grade 4
Any adverse event 204 (99.5) 111 (54.1) 10 (4.9) 88 (88.9) 20 (20.2) 3(3.0)
NeutropeniaP 164 (80.0) 53 (25.9) 1(0.5) 20 (20.2) 5 (5.1) 1(1.0)
Diarrhea 164 (80.0) 8(3.9) 0 16 (16.2) 1(1.0) 0
Leukopenia© 156 (76.1) 26 (12.7) 1(0.5) 27 (27.3) 2(2.0) 0
Anemia 127 (62.0) 23 (11.2) 0 20 (20.2) 3(3.0) 0
Thrombocytopenia® 91 (44.4) 11 (5.4]) 0 7(7.1) 2(2.0) 0
ALT increased 71 (34.6) 11 (5.4) 1(0.5) 23 (23.2) 1(1.0) 0
AST increased 71 (34.6) 8 (3.9 1(0.5) 21(21.2) 101.0) 1(1.0]
Fatigue 60 (29.3) 1(0.5) 0 25 (25.3) 1(1.0) 0
Nausea 55 (26.8) 0 1(0.5) 19 (19.2) 0 0
Decreased appetite 48 (23.4) 0 0 11 (11.1) 1(1.0) 0
Weight decreased 38(18.5) 0 0 4 (4.0) 0 0
Abdominal pain 36 (17.6) 2(1.0) 0 9(9.1) 1(1.0) 0
Lymphocytopenia® 34 (16.6) 12 (5.9 0 4 (4.0) 1(1.0) 0
Vomiting 32 (15.6) 3(1.5) 1(0.5) 13 (13.1) 0 0
Upper respiratory tract infection 31(15.1) 0 0 22 (22.2) 1(1.0) 0
Cough 31(15.1) 0 0 9(9.1) 0 0
Insomnia 25(12.2) 0 0 18 (18.2) 0 0
Blood creatinine increased 24(11.7) 0 0 2 (2.0) 1(1.0) 1(1.0)
Pain 21 (10.2) 0 0 7(7.1) 0 0

Cohort B

Abemaciclib + fulvestrant (n=104) Placebo + fulvestrant (n=53)

All Grade 3 Grade 4 All Grade 3 Grade 4

Any adverse event 103 (99.0) 49 (47.1) 5 (4.8) 42 (79.2) 8 (15.1) 0
Leukopenia© 86 (82.7) 23 (22.1) 0 12 (22.6) 2(3.8) 0
NeutropeniaP 84 (80.8) 30 (28.8) 1(1.0) 10 (18.9) 2 (3.8) 0
Diarrhea 82 (78.8) 2(1.9) 0 5(9.4) 0 0
Anemia 73 (70.2) 11(10.6) 0 8(15.1) 1(1.9) 0
Thrombocytopeniad 43 (41.3) 3(2.9) 0 5(9.4) 1(1.9) 0

[Continued)
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Table 4. (Continued)

Cohort B

Abemaciclib + fulvestrant (n=104) Placebo + fulvestrant (n=53)

Al Grade 3 Grade 4 All Grade 3 Grade 4
ALT increased 36 (34.6) 6(5.8) 0 12 (22.6) 0 0
AST increased 32(30.8) 2(1.9) 1(1.0) 14 (26.4) 0 0
Fatigue 24 (23.1) 0 0 8 (15.1) 0 0
Decreased appetite 23 (22.1) 0 0 6(11.3) 0 0
Blood creatinine increased 22 (21.2) 1(1.0) 0 1(1.9) 0 0
Lymphocytopenia® 22 (21.2) 11 (10.6) 1(1.0) 101.9) 0 0
Vomiting 20(19.2) 1(1.0) 0 5(9.4) 0 0
Nausea 19 (18.3) 1(1.0) 0 9(17.0) 0 0
Abdominal pain 15 (14.4) 1(1.0) 0 3(5.7) 0 0
Weight decreased 15 (14.4) 0 0 1(1.9) 0 0
Upper respiratory tract infection 14 (13.5) 0 0 4 (7.5) 1(1.9) 0
Insomnia 13 (12.5) 0 0 1(1.9) 0 0
Cough 12 (11.5) 0 0 4(7.5) 0 0
Pain 6(5.8) 2(1.9) 0 8(15.1) 101.9) 0

The table shows treatment-emergent adverse events (all causality) occurring in at least 15% of patients in either treatment group of cohort A or

cohort B.

aData are no. (%).

bCTCAE term neutrophil count decreased.
¢CTCAE term white blood cell count decreased.
dCTCAE term platelet count decreased.
eCTCAE term lymphocyte count decreased.

ALT, alanine aminotransferase; AST, aspartate aminotransferase; CTCAE, common terminology criteria for adverse events; NSAI, non-steroidal

aromatase inhibitor.

deaths (1.0%; one patient with lung infection and
one with dyspnea) in the abemaciclib plus NSAI
arm and one death (1.0%; lung infection) in the
abemaciclib plus fulvestrant arm that occurred
during study treatment or within 30 days of treat-
ment discontinuation were considered treatment
related.

Discussion

MONARCH plus is the first randomized con-
trolled trial to demonstrate the efficacy and safety
profile of abemaciclib in a population of postmen-
opausal women with HR-positive, HER2-negative
advanced breast cancer from China, Brazil, India,
and South Africa.

Abemaciclib in combination with either an
NSAI or fulvestrant showed significant and clin-
ically meaningful improvements in PFS in this
population, with an early and sustained separa-
tion of the curves between treatment arms
apparent beginning at approximately 8weeks.
ORRs were also significantly improved in the
abemaciclib arms, and the depth of tumor
reduction was greater in the abemaciclib arm
than the placebo arm in both cohorts. The effi-
cacy benefit in MONARCH plus is consistent
with the MONARCH 2 and 3 trials.*5 An over-
all consistent efficacy benefit of abemaciclib was
seen across the predefined subgroups, although
the limited sample size and number of events
within these subgroups at the time of the interim
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analysis should be kept in mind when interpret-
ing these results. AEs were generally monitora-
ble, manageable, and reversible. These results
support abemaciclib plus ET as a recommended
treatment option for this population.

Although, in general, the patient eligibility criteria
for inclusion in cohorts A and B are adopted from
the global MONARCH 3 and MONARCH 2
studies, respectively, there were still some adjust-
ments in inclusion criteria that could help to
answer unaddressed questions in MONARCH 2
and 3. The most important question relates to
patients who relapsed within 12 months of com-
pletion of adjuvant ET. These patients were
excluded from MONARCH 3 and only included
in MONARCH 2. Considering that the breast
cancer onset age in China is approximately
5-10years earlier than in western countries,!! a
significant proportion of patients will relapse on
adjuvant anti-estrogen treatment who are still eli-
gible for NSAIs. Whether they could benefit from
abemaciclib plus NSAI treatment has not been
answered by MONARCH 3. In this MONARCH
plus study, we defined cohort A to include all
NSAI-eligible patients, that is, patients who were
never exposed to or were still considered sensitive
to NSAI treatment. Patients who relapsed within
12months of completion of adjuvant ET other
than NSAIs were included in cohort A, whereas
patients with NSAIs as adjuvant ET were included
in cohort B. Subgroup analysis showed that abe-
maciclib in combination with fulvestrant (cohort
B) or NSAIs (cohort A) could provide significant
benefit in patients who relapsed within 12 months
of completion of adjuvant ET with NSAIs or in
patients receiving non-NSAI ET (hazard ratio
0.484 and 0.407, respectively). The results of this
study also provide evidence for the update of the
most influential China national breast cancer
treatment guidelines issued by the Chinese
Society of Clinical Oncology (CSCO) which, for
the first time, recommend stratified treatment
considering previous ET.12

The median PFS in cohort B of this study was
shorter than in the MONARCH 2 study for both
the abemaciclib and placebo arms (11.5 wversus
5.6 months in cohort B and 16.4 versus 9.3 months
in MONARCH 2).5 A possible reason is the dif-
ference in baseline characteristics between the two
populations, as more patients with poor prognos-
tic factors were included in cohort B compared
with MONARCH 2. In cohort B, more patients
had an ECOG performance status of 1 (64.3%

versus 39.3%) and had primary resistance (35.0%
versus 25.3%) than in MONARCH 2. Moreover,
a previous study showed that the median PFS for
fulvestrant was shorter in patients who relapsed
from AI than anti-estrogen treatment (5.8 wversus
8.1months).!? In cohort B, almost all patients
received prior Al treatment compared with two-
thirds of patients in MONARCH 2. This differ-
ence may also have led to the shorter median PFS
in cohort B for both arms. The results from cohort
B demonstrate that in this population with rela-
tively poorer prognoses, the addition of abemaci-
clib to fulvestrant provided an even larger PFS
benefit in cohort B compared with MONARCH
2 (hazard ratio 0.376 versus 0.553).

No new safety signals were identified, and the
most commonly reported AEs were similar
between this MONARCH plus study and
MONARCH 2 and 3,%> demonstrating a consist-
ent safety profile across the study populations.
Diarrhea was of low grade in the majority of
patients and the incidence of grade =3 events was
relatively lower in this study compared with
MONARCH 2 and 3, which might be due to
raised awareness and improved management.
Overall, diarrhea was manageable with antidiar-
rheal therapy, dose reductions, or dose omission
in this population; no patients discontinued study
treatment because of diarrhea. The incidence of
TEAE:sS of neutropenia in the abemaciclib arms of
this study (80.0% in cohort A; 80.8% in cohort
B) was higher than in MONARCH 2 and 3
(46.0% and 41.3%, respectively), while the inci-
dence of laboratory-based abnormalities was
comparable.®> One possible reason for this dis-
crepancy might be differences in AE reporting
patterns among countries. Furthermore, the inci-
dence of AEs and laboratory-based abnormalities
of grade =3 in this study was comparable with
MONARCH 2 and 3, the incidence of study
treatment discontinuations due to neutropenia
was low, and only one event of febrile neutrope-
nia was reported.

A strength of the current study is that it is the first
phase III study designed to assess prospectively
the efficacy and safety profile of abemaciclib in
patient populations from China, Brazil, India,
and South Africa, where clinical research
resources are limited.’* The innovative study
design allowed efficient assessment of two treat-
ment settings in a single study, while ensuring
sufficient power for the primary endpoint. A pos-
sible limitation of this study is that cohort B was
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designed with a sample size to show consistency
(defined as 80% probability to retain at least 50%
of the effective size in PFS) with MONARCH 2
and had no alpha reserved or gated for formal sta-
tistical testing. Although the sample size of cohort
B was small, the results should be sufficiently
robust when interpreted in conjunction with the
reliable results of the large global MONARCH 2
study. Meanwhile, the OS data are immature at
the data cut-off date.

In conclusion, abemaciclib in combination with
ET showed significant and clinically meaningful
improvements in PFS in a population of post-
menopausal women with advanced breast cancer
from China, Brazil, India, and South Africa. The
safety profile was tolerable in this patient popula-
tion and no new safety signals were observed. The
data add to the totality of evidence showing the
benefit of abemaciclib in populations from these
countries, which were not included in most CDK
4 and CKD 6 inhibitor trials yet represent nearly
40% of the global population.
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