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1  |  INTRODUC TION

Abemaciclib is a small molecule, selective inhibitor of CDK4 & 6 
and is approved in combination with fulvestrant for women with 
hormone receptor- positive (HR+), human epidermal growth factor 

receptor 2 negative (HER2−) advanced breast cancer (ABC) with 
disease progression following endocrine therapy (ET), in combina-
tion with an aromatase inhibitor as first- line ET in postmenopausal 
women with HR+, HER2− ABC and with adjuvant ET for patients 
with HR+, HER2−, high- risk early breast cancer.1

Received: 5 July 2022  | Revised: 12 September 2022  | Accepted: 14 September 2022

DOI: 10.1111/cas.15600  

O R I G I N A L  A R T I C L E

Abemaciclib plus fulvestrant in East Asian women with 
HR+, HER2− advanced breast cancer: Overall survival from 
MONARCH 2

Masakazu Toi1  |   Chiun- Sheng Huang2 |   Young- Hyuck Im3 |   Joohyuk Sohn4 |   
Wei Zhang5 |   Sachi Sakaguchi6 |   Nadine Haddad5 |   Gertjan van Hal7 |    
George W. Sledge Jr8

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in 
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2022 The Authors. Cancer Science published by John Wiley & Sons Australia, Ltd on behalf of Japanese Cancer Association.

Trial registration: Clini calTr ials.gov, NCT02107703.  

Abbreviations: ABC, advanced breast cancer; AE, adverse event; CBR, clinical benefit rate; CDK4 & 6, cyclin- dependent kinase 4 & 6; CFS, chemotherapy- free survival; CI, confidence 
interval; ET, endocrine therapy; HER2−, human epidermal growth factor receptor 2 negative; HR, hazard ratio; HR+, hormone receptor positive; ILD, interstitial lung disease; ITT, 
intent- to- treat; mOS, median OS; NR, not reached; ORR, overall response rate; OS, overall survival; PFS, progression- free survival; PFS2, time to second disease progression; TTC, time 
to chemotherapy; VTE, venous thromboembolism.

1Breast Cancer Unit, Graduate School 
of Medicine, Kyoto University Hospital, 
Kyoto University, Kyoto, Japan
2National Taiwan University Hospital and 
National Taiwan University College of 
Medicine, Taipei, Taiwan
3Department of Medicine, Sungkyunkwan 
University, Seoul, South Korea
4Yonsei Cancer Center, Seoul, South Korea
5Eli Lilly and Company, Indianapolis, 
Indiana, USA
6Eli Lilly and Company, Tokyo, Japan
7Eli Lilly and Company, Utrecht, The 
Netherlands
8Stanford University, Stanford, California, 
USA

Correspondence
Masakazu Toi, Graduate School of 
Medicine, Kyoto University Hospital, 
Kyoto University, 54 Shogoin- Kawaracho, 
Sakyo- ku, Kyoto 606- 8507, Japan.
Email: toi@kuhp.kyoto-u.ac.jp

Funding information
Eli Lilly and Company

Abstract
MONARCH 2 is a global, randomized, double- blind, phase 3 study of abemaciclib/
placebo + fulvestrant in patients with hormone receptor positive, human epidermal 
growth factor receptor 2- negative advanced breast cancer. The East Asian population 
comprised 212 (31.7%) of the 669 intent- to- treat population in the MONARCH 2 trial. 
Consistent with the primary analysis, this subpopulation analysis of East Asian pa-
tients indicated progression- free survival benefit in the abemaciclib arm. The median 
overall survival was not reached in the abemaciclib arm and was 48.9 months in the 
placebo arm (hazard ratio 0.80; 95% confidence interval 0.52– 1.24; p = 0.377). In ad-
dition, other efficacy endpoints, including time to chemotherapy, chemotherapy free 
survival, and time to second disease progression, indicated benefit in the abemaciclib 
arm. This analysis found no new safety concerns with longer follow- up. These findings 
support the positive benefit– risk balance of the MONARCH 2 regimen in East Asian 
patients with hormone receptor positive, human epidermal growth factor receptor 
2- negative advanced breast cancer.
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The approval of abemaciclib in combination with fulvestrant 
was based on positive progression- free survival (PFS) data from 
MONARCH 2. At the primary cutoff date of February 14, 2017, abe-
maciclib plus fulvestrant significantly extended PFS versus fulves-
trant alone (median, 16.4 vs. 9.3 months; hazard ratio [HR], 0.553; 
95% CI, 0.449 to 0.681; p < 0.001).2 In a subgroup analysis of the 
East Asian patients (Japan, Korea, and Taiwan), consistent with the 
intent- to- treat (ITT) population, PFS benefit was observed in East 
Asian patients with a median PFS of 21.2 months for abemaciclib 
plus fulvestrant and 11.6 months for placebo plus fulvestrant (HR 
0.52; 95% CI 0.36– 0.75; p < 0.001).3

Later, based on data from the prespecified interim overall sur-
vival (OS) database lock, June 20, 2019, the combination also showed 
significantly improved OS in the ITT population of MONARCH 2 
(46.7 months vs. 37.3 months, HR 0.76; 95% CI 0.61– 0.95; p  =  0.01).4 
In this report, we provide OS results for East Asian patients in the 
MONARCH 2 trial with additional data, including updated PFS, 
safety, and post- discontinuation therapy.

2  |  METHODS

2.1  |  Study design and treatment

The study design, procedures, and statistical methods for 
MONARCH 2 have been previously published in detail.2 MONARCH 
2 (NCT02107703) is a global, randomized, double- blind, phase III trial 
in women with HR+, HER2− ABC who progressed on ET. Patients 
received fulvestrant with either abemaciclib or placebo. Each cent-
er’s institutional review board or independent ethics committee 

approved the trial. The study followed the guiding principles of the 
Declaration of Helsinki and the Good Clinical Practice Guidelines of 
the International Conference on Harmonization. All patients pro-
vided written informed consent before enrolment.

2.2  |  Study endpoints

The primary endpoint of MONARCH 2 was investigator- assessed 
PFS.2 Key secondary endpoints previously reported for the ITT pop-
ulation include OS, overall response rate (ORR), clinical benefit rate 
(CBR), and safety and tolerability.2,4 A subgroup analysis of the East 
Asian population of the trial previously reported PFS, ORR, CBR, 
safety, and pharmacokinetics.5 In the present report, we provide OS, 
updated PFS, exploratory endpoints of the trial (including time to 
chemotherapy [TTC], chemotherapy- free survival [CFS], and time to 
second disease progression [PFS2]), and safety data in the East Asian 
subgroup.

2.3  |  Statistical analysis

Detailed statistical methods have been previously published.2,3 The 
East Asian population used for this subgroup analysis was defined 
by patients who were enrolled at sites in Japan, Korea, and Taiwan. 
The data are from the prespecified interim OS database lock from 
MONARCH 2, June 20, 2019. Efficacy endpoints were analyzed 
using Kaplan– Meier estimates and unstratified Cox proportional 
hazards models. All analyses are descriptive in nature, and quoted 
p- values were nominal.

F I G U R E  1  (A) Kaplan– Meier curve of overall survival (OS) in the East Asian population. Median OS (mOS) was not reached in the 
abemaciclib arm versus 48.9 months in the placebo arm. (B) In the ITT population, mOS was 46.7 months versus 37.3 months in the 
abemaciclib versus placebo arms. HR, hazard ratio; NR, not reached
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3  |  RESULTS

3.1  |  Patients

Baseline characteristics of the East Asian and ITT populations of 
MONARCH 2 were previously reported.2,3 A total of 669 patients 
were in the ITT population of the MONARCH 2 trial, of whom 
212 (31.7%) were enrolled in East Asian countries and were ran-
domly assigned to either abemaciclib plus fulvestrant (n = 147; 
69.3%) or placebo plus fulvestrant (n = 65; 30.7%). At data cut-
off, 35 (23.8%) and 2 (3.1%) patients in the abemaciclib arm and 
placebo arm, respectively, of the East Asian population were still 

on treatment. As the stratification at randomization was applied 
to the overall ITT population, patient baseline characteristics 
in the East Asian population were not completely balanced by 
treatment arm. Notably, 91 patients (61.9%) in the abemaciclib 
arm had visceral disease compared with 32 (49.2%) in the placebo 
arm.

3.2  |  Overall survival

At the time of data cutoff, 89 deaths had occurred among 212 
patients (abemaciclib arm, n = 58; placebo arm, n = 31) in the 

F I G U R E  2  Kaplan– Meier curves of progression- free survival (PFS) and exploratory endpoints in the East Asian population. (A) Updated 
PFS. (B) Time to chemotherapy (censoring patients who died prior to receiving chemotherapy). (C) Chemotherapy- free survival (including 
both initiation of first post- discontinuation chemotherapy and death as events). (D) Time to second disease progression, defined as time from 
randomization to discontinuation of first subsequent post- discontinuation therapy or death (whichever is earlier). HR, hazard ratio
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East Asian population. Median follow- up time was 49.6 months. 
Median OS (mOS) was not reached (NR) for patients receiving 
abemaciclib and was 48.9 months (HR 0.798; 95% CI 0.515– 1.235; 
p   =  0.377) for patients receiving placebo (Figure 1A).

3.3  |  Updated progression- free survival

Consistent with the subgroup analysis of the East Asian popula-
tion at primary cutoff, this analysis continues to show an improved 
PFS with the addition of abemaciclib to fulvestrant. Median 
PFS was 21.2 months in the abemaciclib arm and 11.6 months 
in the placebo arm (HR 0.525; 95% CI 0.380– 0.726; p < 0.001) 
(Figure 2A).

3.4  |  Exploratory endpoints

Time to chemotherapy, CFS, and PFS2 were all significantly pro-
longed with the addition of abemaciclib to fulvestrant (Figure 2B– D).

3.5  |  Post- discontinuation therapy

A summary of post- discontinuation therapies administered is de-
picted in Figure 3A– C. Ninety- five (64.6%) East Asian patients in 
the abemaciclib arm and 59 (90.8%) in the placebo arm received 
any post- discontinuation therapy (Figure 3C). Of the 154 East Asian 
patients who received any post- discontinuation therapy, the first 
subsequent therapy was chemotherapy for 71 patients (46.1%), ET 
for 48 patients (31.2%), everolimus- based therapy for 23 patients 
(14.9%), and CDK4 & 6 inhibitor therapy for 7 patients (4.5%), with 
minimal differences between the treatment arms (Figure 3C) and 
slight changes compared with the ITT population (45.3%, 25.8%, 
17.4%, and 6.7% respectively).

3.6  |  Safety

No new safety signals were observed in the East Asian population 
compared to the previous report despite longer exposure to abemac-
iclib. The median duration of abemaciclib treatment was 66.2 weeks 

F I G U R E  3  Post- discontinuation therapy. (A) The most common subsequent systemic therapies used in the East Asian population. (B) The 
most common subsequent regimens. Percentages for panels A and B were calculated using number patients receiving each therapy out of 
the number of randomized patients in each treatment arm. (C) Summary of first line of post- discontinuation therapy. Subsequent systemic 
therapies were received by 95 (64.6%) patients in the abemaciclib arm and 59 (90.8%) in the placebo arm. Percentages for panel (C) were 
calculated using the number of patients receiving each therapy out of the number of patients who received post- discontinuation therapy in 
each treatment arm. N, number of patients
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(range 0.1– 237.0 weeks). At data cutoff, a total of 9 (6.1%) and 2 (3.1%) 
patients in the abemaciclib and placebo arms, respectively, discon-
tinued any study drug due to an adverse event (AE). A higher inci-
dence of grade ≥3 AEs and serious AEs was observed in those who 
received abemaciclib versus placebo (69.9% vs. 24.6% and 26.0% vs. 
12.3%, respectively). No new deaths due to AE were reported after 
the primary subgroup analysis. Diarrhea of any grade was the most 
frequent AE in the abemaciclib arm (90.4%), with 16.4% Grade ≥3 
(Table 1). Neutropenia was the most frequently reported Grade ≥3 
AE in the abemaciclib arm (48.6%), although there were only 2 cases 
of febrile neutropenia (both Grade 3). As previously reported, ALT/
AST increase was observed at a higher rate in the East Asian popula-
tion compared with the ITT safety population, although no patients 
developed drug- induced liver injury (no patients fulfilled Hy’s law 
criteria).2,3,5 Interstitial lung disease (ILD) was reported in 4 patients 
(2.7%; all Grade ≤ 2) who received abemaciclib; of these, 2 were re-
ported after the primary subgroup analysis. The rate is comparable 
to the ITT safety population, where 12 patients (2.7%) reported ILD 
(Grade ≤ 2, 2.0%; Grade ≥ 3, 0.7%). There were no new cases of ve-
nous thromboembolism (VTE) after the primary subgroup analysis 
(any grade 3.4%; Grade ≥ 3, 2.1%). The rates were lower than those 
observed in the ITT safety population of MONARCH 2, where 29 
(6.6%) patients experienced VTE (any grade 6.6%; Grade ≥ 3, 2.9%).

4  |  DISCUSSION

A significant OS benefit was observed in the abemacicilb arm of 
the ITT population. The current descriptive analysis further con-
firms the efficacy and safety of abemaciclib in East Asian women 
with HR+, HER2− ABC. This study of the East Asian subpopulation 
indicated a numerical OS benefit, consistent with the statistically 
significant OS improvement demonstrated in the ITT population, 
despite the higher percentage of East Asian patients with visceral 
disease in the abemaciclib arm. Additional efficacy analyses, in-
cluding updated PFS, TTC, CSF, and PFS2, exhibit consistency 
with the ITT population in showing the benefit of adding abemaci-
clib to ET. There was no obvious difference between the study 
arms regarding the frequency of post- discontinuation treatment. 
Considering the higher number of patients still on treatment in 
the abemaciclib arm, the number of patients who received any 
post- discontinuation therapies appeared to be balanced across 
the two treatment arms. Irrespective of treatment, numerically 
longer OS and PFS were observed in the East Asian population 
compared with the ITT population, possibly due to differences 
in patient characteristics, most notably the higher percentage of 
patients with good performance status in the East Asian popu-
lation.4 Despite the extended follow- up in this analysis, no new 

TA B L E  1  Treatment- emergent adverse events in safety population and East Asian patients of MONARCH 2

Safety population East Asian population

Abemaciclib + Fulvestrant Placebo + Fulvestrant Abemaciclib + Fulvestrant Placebo + Fulvestrant

n = 441 n = 223 n = 146 n = 65

≥25% in either arm All ≥G3 All ≥G3 All ≥G3 All ≥G3

Any, n (%) 435 (98.6) 300 (68.0) 203 (91.0) 62 (27.8) 144 (98.6) 102 (69.9) 62 (95.4) 16 (24.6)

Diarrhea 384 (87.1) 64 (14.5) 62 (27.8) 1 (0.4) 132 (90.4) 24 (16.4) 16 (24.6) 1 (1.5)

Neutropeniaa 219 (49.7) 132 (29.9) 9 (4.0) 4 (1.8) 103 (70.5) 71 (48.6) 3 (4.6) 2 (3.1)

Leukopenia 146 (33.1) 49 (11.1) 4 (1.8) 0 (0.0) 65 (44.5) 23 (15.8) 2 (3.1) 0 (0.0)

Anemia 153 (34.7) 40 (9.1) 10 (4.5) 3 (1.3) 62 (42.5) 21 (14.4) 5 (7.7) 3 (4.6)

Nausea 217 (49.2) 12 (2.7) 56 (25.1) 5 (2.2) 59 (40.4) 3 (2.1) 12 (18.5) 1 (1.5)

Abdominal pain 164 (37.2) 14 (3.2) 37 (16.6) 2 (0.9) 47 (32.2) 2 (1.4) 11 (16.9) 0 (0.0)

Decreased appetite 127 (28.8) 5 (1.1) 30 (13.5) 2 (0.9) 45 (30.8) 4 (2.7) 10 (15.4) 0 (0.0)

Alanine aminotransferase 
increase

70 (15.9) 20 (4.5) 12 (5.4) 4 (1.8) 41 (28.1) 12 (8.2) 2 (3.1) 0 (0.0)

Headache 106 (24.0) 3 (0.7) 36 (16.1) 1 (0.4) 39 (26.7) 1 (0.7) 11 (16.9) 0 (0.0)

Stomatitis 77 (17.5) 2 (0.5) 24 (10.8) 0 (0.0) 39 (26.7) 1 (0.7) 10 (15.4) 0 (0.0)

Vomiting 127 (28.8) 4 (0.9) 26 (11.7) 5 (2.2) 39 (26.7) 2 (1.4) 7 (10.8) 0 (0.0)

Aspartate 
aminotransferase 
increase

69 (15.6) 12 (2.7) 16 (7.2) 7 (3.1) 38 (26.0) 8 (5.5) 3 (4.6) 1 (1.5)

Thrombocytopenia 77 (17.5) 15 (3.4) 6 (2.7) 1 (0.4) 37 (25.3) 12 (8.2) 2 (3.1) 1 (1.5)

Constipation 70 (15.9) 3 (0.7) 36 (16.1) 1 (0.4) 20 (13.7) 1 (0.7) 12 (18.5) 0 (0.0)

Note: Includes TEAEs reported in ≥25% of patients in any group within East Asian patients.
ITT, intent- to- treat; TEAEs, treatment- emergent adverse events.
aTwo (1.4%) cases of febrile neutropenia (both Grade 3) in the East Asian abemaciclib arm.
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safety signals emerged in the East Asian population compared to 
the previous analyses.2,3

In conclusion, the survival benefit and the lower risk of death in 
the abemaciclib group indicated the clinical benefit of the regimen in 
East Asian patients with HR+, HER2− ABC. Safety data with longer 
follow- up align with the generally tolerable and manageable safety 
profile for abemacicib.
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