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Meeting Summary
Most patients with metastatic breast cancer have hormone receptor-positive (HR+) tumours and
are initially treated with endocrine therapy (ET).1-4 Cyclin-dependent kinase (CDK) 4/6 inhibitors in
combination with ET are now considered a standard-of-care treatment for patients with HR+, human
epidermal growth factor receptor 2 (HER2)-negative (-) advanced breast cancer (ABC).5,6 Abemaciclib
is a selective CDK4/6 inhibitor (14-times more potent against CDK4 than CDK6 in enzymatic assays)7
and is administered orally, twice daily on a continuous schedule.1 Abemaciclib is the only CDK4/6
inhibitor approved for monotherapy after progression on ET and prior chemotherapy in the metastatic
setting in the USA (MONARCH 1).7,8 This inhibitor is also approved in combination with ET in an initial
setting with an aromatase inhibitor (MONARCH 3) and after progression on ET with fulvestrant
(MONARCH 2).1,8-11
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This article summarises the data from three poster presentations (late-breaking abstracts) that took
place on 28–29th September 2019 as part of the European Society for Medical Oncology (ESMO)
Congress in Barcelona, Spain. Discussed are the overall survival (OS) results from the prespecified
interim analysis of the Phase III study, MONARCH 2, in patients with HR+, HER2- ABC who progressed
on ET and received abemaciclib or placebo with fulvestrant. Further discussed is progression-free
survival (PFS) interim data from MONARCHplus, a Phase III study that evaluated abemaciclib plus
ET in predominantly Chinese patients with HR+, HER2- ABC; and results from monarcHER, a Phase II
study of abemaciclib plus trastuzumab with or without fulvestrant versus trastuzumab plus standardof-care chemotherapy in patients with HR+, HER2-positive (+) ABC.

Abemaciclib plus Fulvestrant
Improves Overall Survival in
Women with ET-Resistant HR+,
HER2- Advanced Breast Cancer
(MONARCH 2)

combination with fulvestrant in premenopausal
or perimenopausal women (with ovarian
suppression) and postmenopausal women with
HR+, HER2- ABC that progressed during prior
ET.1,10,12 Sledge et al.11 randomised 669 patients
(2:1) to receive abemaciclib 150 mg every
12 hours (q12h) or placebo on a continuous
schedule, plus fulvestrant 500 mg administered
per label. Randomisation was stratified based
on the site of metastasis (visceral, bone-only,
or other) and resistance to prior ET (primary
versus secondary).13

Professor George W. Sledge Jr
MONARCH 2 was a global, randomised, doubleblind, Phase III study of abemaciclib or placebo in
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Figure 1: Overall survival.
Overall survival in hormone receptor-positive, human epidermal growth factor receptor 2 advanced breast cancer in
MONARCH 2.10
HR: hazard ratio; OS: overall survival; 95% CI: 95% confidence interval.
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Figure 2: Overall survival by stratification factors.
Overall survival by stratification factors in hormone receptor-positive, human epidermal growth factor receptor 2
advanced breast cancer in MONARCH 2.10,13
Site of Metastases
• Visceral: lung, liver, pleural, or peritoneal (in the presence or absence of bone metastases).
• Bone only: only in bone.
• Other: other soft tissue sites (in the presence or absence of bone metastases).
Endocrine Resistance (ESO-ESMO guidelines).7,8
• Primary: relapse while on the first 2 years of adjuvant ET, or PD within first 6 months of 1st line ET for MBC, while on ET.
• Secondary: relapse while on adjuvant ET but after the first 2 years, or relapse within 12 months of completing adjuvant
ET, or PD ≥ 6 months after initiating ET for MBC, while on ET.
ET: endocrine therapy; HR: hazard ratio; MBC: metastatic breast cancer; PD: progressive disease; 95% CI: 95% confidence
interval.

In 2017, the authors reported that abemaciclib
plus fulvestrant compared with placebo plus
fulvestrant significantly improved investigatorassessed PFS (primary endpoint) (median: 16.4
versus 9.3 months; hazard ratio [HR]: 0.553;
95% confidence interval [CI]: 0.449–0.681;
p<0.001) and objective response rate (ORR)
(measurable disease: 48.1% versus 21.3%;
p<0.001) with a generally tolerable safety
profile.1 At the time of primary PFS reporting,11 the
data for OS (an important secondary endpoint
in the study) were immature, so presented
here are updated PFS data, OS results, and
time to chemotherapy (exploratory endpoint)
in the intent-to-treat (ITT) population of the
prespecified interim analysis of MONARCH 2 at
approximately 77% maturity (338 deaths of the
planned 441).10
At the time of interim analysis (median followup of 47.7 months), 17.3% of patients in the
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abemaciclib arm remained on treatment versus
3.6% on the placebo arm. Updated PFS results
were highly consistent with those of the primary
analysis: median of 16.9 versus 9.3 months
for the abemaciclib versus placebo arms (HR:
0.536; 95% CI: 0.445–0.645; p<0.0001).11 The
authors reported that the median OS with
abemaciclib plus fulvestrant was 46.7 compared
with 37.3 months with placebo plus fulvestrant;
this 9.4-month OS benefit was statistically
significant (HR: 0.757; 95% CI: 0.606–0.945;
p=0.0137 [Figure 1]).10,11
A closer look at OS according to the prespecified
stratification factors (nature of disease and ET
resistance) revealed no statistically significant
differences, as shown by the interaction p values
(0.424 and 0.588, respectively [Figure 2]).10,13
The authors highlighted the more pronounced
effects in patients with visceral disease who
appeared to derive a clear benefit (median OS:

EMJ

40.3 versus 32.2 months for abemaciclib versus
placebo arms; HR: 0.675; 95% CI: 0.511–0.891)
and primary resistance to prior ET (median OS:
38.7 versus 31.5 months for abemaciclib versus
placebo arms; HR: 0.686; 95% CI 0.451–1.043).11
The 95% CI for primary resistance to prior ET
crossed 1, which shows there is insufficient
evidence to conclude that the groups are
statistically significantly different. Addition of
abemaciclib to fulvestrant also significantly
prolonged time to chemotherapy from 22.1 to
50.2 months in the placebo and abemaciclib
arms, respectively (HR: 0.625; 95% CI: 0.501–
0.779; p<0.0001).11 Safety data were consistent
with that of the primary analysis, with diarrhoea,
neutropenia, and nausea being the most
common adverse events (AE).10,11 The authors
concluded that the addition of abemaciclib to
fulvestrant provided a statistically significant
OS improvement in patients with HR+, HER2ABC who progressed on prior ET.10

At the prespecified interim analysis, 119 and 82
PFS events were recorded in Cohorts A and B,
respectively. The authors calculated that both
abemaciclib plus NSAI and abemaciclib plus
fulvestrant were associated with statistically
significantly improved PFS and ORR in the ITT
population (p<0.0001 for all except p=0.0001
for PFS in Cohort A). In Cohort A, median
PFS (primary objective) was not reached with
abemaciclib plus NSAI compared with 14.73
months with placebo plus NSAI (HR: 0.499;
95% CI: 0.346–0.719). ORR was 56.0% and
30.3% in the abemaciclib and placebo arms
of Cohort A, respectively. In Cohort B, median
PFS (secondary objective) was reported to be
11.47 months with abemaciclib plus fulvestrant
compared with 5.59 months with placebo plus
fulvestrant (HR: 0.376; 95% CI: 0.240–0.588).
ORR was 38.5% and 7.5% in the abemaciclib
and placebo arms of Cohort B, respectively.
The authors found PFS benefit was consistent
within all stratification factors and prespecified
sensitivity analyses.

Abemaciclib Improves
Progression-Free Survival
in Predominantly Chinese
Postmenopausal Women with
HR+, HER2- Advanced Breast
Cancer (MONARCHplus)

The safety profile for both abemaciclib arms was
reported to be consistent with previous reports
for abemaciclib plus ET, with neutropenia,
diarrhoea, leukopenia, and anaemia the most
common AE. The authors concluded that
abemaciclib in combination with NSAI or
fulvestrant provided a statistically significant
and clinically meaningful improvement in PFS
in predominantly Chinese postmenopausal
women with HR+, HER2- ABC.

Doctor Zefei Jiang
Continuous oral abemaciclib has been
approved in combination with ET for patients
with HR+, HER2- ABC in more than 50 countries
outside of China. Jiang et al.14 conducted the
MONARCHplus study to evaluate abemaciclib
plus ET in predominantly Chinese patients
with HR+, HER2- ABC.14,15 MONARCHplus was
a randomised controlled, double-blind, Phase
III study for postmenopausal women with
endocrine-sensitive (Cohort A) or endocrineresistant (Cohort B) HR+, HER2- ABC. Cohort A
(n=306) received abemaciclib (150 mg q12h) or
placebo plus a nonsteroidal aromatase inhibitor
(NSAI) (anastrozole or letrozole) as firstline
ET. Cohort B (n=157) received abemaciclib
(150 mg q12h) or placebo plus fulvestrant
following progression to ET. Both cohorts were
randomised 2:1 to abemaciclib or placebo.

Creative Commons Attribution-Non Commercial 4.0

Abemaciclib Improves
Progression-Free Survival in
Postmenopausal Women with
HR+, HER2+ Advanced Breast
Cancer (monarcHER)
Doctor Sara M. Tolaney
Abemaciclib activity in HR+, HER2- ABC
is well documented.1,8-11,15 Early clinical data
indicate abemaciclib also has activity in HR+,
HER2+ ABC, with an ORR of 36% and median
PFS of 7.2 months reported in a subset of 11
patients with HR+, HER2+ tumours in a Phase I
dose-finding study.16
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Figure 3: Primary endpoint: progression-free survival.
Progression-free survival in hormone receptor-positive, human epidermal growth factor receptor 2-positive advanced
breast cancer in monarcHER.22
HR: hazard ratio; PFS: progression-free survival.

The authors explained there is also a biological
rationale to support abemaciclib activity in
HER2+ disease as this inhibitor enhanced the
activity of HER2-directed agents and had
a synergistic effect in preclinical models.17,18
Furthermore, the addition of HER2-directed
therapy to ET modestly improved PFS in
patients with HR+, HER2+ ABC.19-21
Given the strong preclinical and clinical data
on abemaciclib in anti-HER2 therapy and to
further assess the activity of abemaciclib in
HR+, HER2+ ABC, Tolaney et al.22 conducted
monarcHER, a global, randomised Phase II
study of abemaciclib (150 mg taken by mouth
q12h on Days 1–21 of a 21-day cycle) plus
trastuzumab (intravenously on Day 1 of a 21day cycle) with (Arm A) or without (Arm B)
fulvestrant (500 mg intramuscularly on Cycle 1
Day 1 and Day 15 and Cycle 2 Day 8, then every
28 days) versus trastuzumab plus standard-ofcare chemotherapy (Arm C) in postmenopausal
women with HR+, HER2+ ABC.22,23 A total of
237 patients were randomised 1:1:1 and stratified
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by number of prior systemic regimens for
ABC and measurable versus nonmeasurable
disease. Analysis was performed at 169 events.
The authors reported a statistically significant
improvement in PFS of 2.6 months for A versus
C (primary endpoint: 8.3 versus 5.7 months;
HR: 0.673; 95% CI: 0.451–1.003; p=0.0253),
and no PFS benefit for B versus C (p=0.385)
(Figure 3).22
Confirmed ORR for A versus C was 32.9%
versus 13.9% for the ITT population and 35.7%
versus 15.9% for a subset of patients with
measurable disease. There was no difference in
ORR between B and C. Importantly, the ORR in
Arm A was durable, with a median duration of
response of 12.5 months. Safety data were similar
to the known safety profile of abemaciclib, with
neutropenia, leukopenia, thrombocytopenia,
and diarrhoea the most common AE. The
authors concluded that in a heavily pretreated
population (≥2 prior HER2-directed therapies),
the combination of abemaciclib with fulvestrant
and trastuzumab led to statistically significant
EMJ

improvement in PFS and ORR compared with
standard chemotherapy and trastuzumab, with
a 2.6-month absolute improvement in PFS and
a more than doubling of confirmed ORR.

Conclusions and Context
The authors’ various approaches to treating
HR+ ABC with abemaciclib have yielded
clinically meaningful results in the three
studies in this review. In MONARCH 2, Sledge
et al.10 showed treatment with abemaciclib
plus fulvestrant was associated with a
statistically significant median OS benefit to
premenopausal,
perimenopausal,
and
postmenopausal women with HR+, HER2ABC who progressed on prior ET. Notably, OS
benefits were consistent across all subgroups,
including patients with poor prognostic factors
such as visceral metastases and primary ET
resistance. Bone-only disease data from this
study are not yet mature.10 Abemaciclib also
significantly delayed the receipt of subsequent
chemotherapy in exploratory analysis. Follow-up
of MONARCH 2 is ongoing to further characterise
OS benefit and exploratory efficacy endpoints.
Data from the MONARCHplus interim analysis
by Jiang et al.15 indicated that abemaciclib
in combination with NSAI or fulvestrant is
associated with a statistically significant
improvement in PFS in predominantly Chinese
postmenopausal women with HR+, HER2- ABC,
with the demonstrated benefit consistent with
the MONARCH 2 and MONARCH 3 studies.1,8-11
Tolaney et al.22 showed that the combination of
abemaciclib with fulvestrant and trastuzumab
led to statistically significant improvement
in PFS and ORR compared with standard
chemotherapy and trastuzumab, and concluded
that monarcHER is the first Phase II study to
report positive results for a CDK4/6 inhibitor
and ET versus standard-of-care chemotherapy,
together with HER2-directed treatment, in
HR+, HER2+ ABC. Abemaciclib had a generally
tolerable safety profile in all three studies, with
no new safety signals observed. The safety
profile of abemaciclib in these studies was
similar to that for other CDK4/6 inhibitors
in HR+ ABC.10 Data from these studies,
together with previously disclosed data, show
abemaciclib has activity in both HR+, HER2-

Creative Commons Attribution-Non Commercial 4.0

and HR+, HER2+ ABC. Ongoing followup and
further clinical studies will continue to add to
the clinically important role of abemaciclib in
HR+ ABC, including the effects of abemaciclib
in TRIPLE+ breast cancer.
To put these results into context, other
CDK4/6 inhibitors have also shown significant
improvements in PFS versus placebo in key
clinical trials in patients with HR+, HER2- ABC.
In PALOMA2, in postmenopausal patients
with HR+, HER2- ABC who had not had prior
treatment for advanced disease, median PFS
was 24.8 versus 14.5 months for palbociclib
versus placebo (both with letrozole) (HR: 0.58;
95% CI: 0.46–0.72; p<0.001).24 The results from
PALOMA3, in which palbociclib or placebo was
used in combination with second-line fulvestrant
in patients with HR+, HER2- ABC who had
progressed on ET, showed PFS was 9.5 versus
4.6 months for palbociclib versus placebo
(HR: 0.46; 95% CI: 0.36–0.59; p<0.0001).5,25
Ribociclib has been shown in the MONALEESA
studies
to
significantly
improve
PFS
compared with placebo. These studies include
MONALEESA 2 which showed 25.3 versus
16.0 months (HR: 0.568; 95% CI: 0.457–0.704)
with letrozole in postmenopausal women with
HR+, HER2- ABC;26-28 20.5 versus 12.8 months
(HR: 0.593; 95% CI: 0.480–0.732; p<0.001) in
MONALEESA 3 with second-line fulvestrant in
patients with HR+, HER2- ABC reported in 2018,
and 33.6 versus 19.2 months (HR: 0.546; 95%
CI: 0.415–0.718) reported in 2019;29,30 and 23.8
versus 13.0 months (HR: 0.55; 95% CI: 0.44–0.69;
p<0·0001) in MONALEESA 7 with tamoxifen/
NSAI and goserelin in premenopausal patients
with HR+, HER2- ABC.31 Although the individual
data from these studies cannot be directly
compared because of population differences,
and there have been no head-to-head studies,
the data are in line with those from MONARCH 2
and MONARCHplus in this review and confirm
the PFS benefits of CDK4/6 inhibitors in HR+,
HER2- ABC.
OS data from MONALEESA 7 showed that
ribociclib plus ET was associated with clinically
and statistically significantly longer OS than
ET alone in premenopausal patients with HR+,
HER2- ABC (median OS: not reached versus
40.9 months in the ribociclib versus placebo
arms, respectively; HR: 0.712; 95% CI: 0.54–0.95;
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p=0.00973).32 These results are supported by
those from MONALEESA 3, in which median
OS was not reached versus 40.0 months for
the ribociclib and placebo arms, respectively
(HR: 0.724; 95% CI: 0.568–0.924; p=0.00455).30
In PALOMA 3, there was clinically meaningful
but not statistically significant improvement
in OS with palbociclib compared with placebo
in combination with fulvestrant in second and
further-line-treated patients: median OS was
34.9 months in the palbociclib-fulvestrant group
and 28.0 months in the placebo-fulvestrant
group (HR: 0.81; 95% CI: 0.64–1.03; p=0.09;
absolute difference: 6.9 months).33
The OS findings from MONALEESA 3,
MONALEESA 7, and PALOMA 3 are consistent

with those from MONARCH 2 in this review and
show that CDK4/6 inhibitors are associated
with clear and meaningful clinical benefit
for patients with HR+, HER2- ABC. The clear
survival benefit with abemaciclib in HR+,
HER2- ABC patients with visceral metastases
in MONARCH 2 was also seen with ribociclib
in this patient subgroup in CompLEEment-1, an
openlabel, Phase IIIb study evaluating ribociclib
and letrozole as firstline therapy in an expanded
population (clinical benefit rate: 62.8%; 95%
CI: 60.3–65.2).34 Overall, these data show that
CDK4/6 inhibitors improve PFS in the first and
secondline setting in HR+, HER2- ABC and this
translates into an improvement in OS, with clear
survival benefits observed in patient subgroups
that have a poorer prognosis.
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INTRODUCTION
The introduction of cyclin-dependent kinase 4
and 6 (CDK4/6) inhibitors in the treatment of
advanced breast cancer (ABC; inoperable locally
advanced or metastatic breast cancer) has
changed the treatment landscape of this disease.
CDK4/6 inhibitors in combination with endocrine
therapy (ET) are now considered a standardof-care treatment for patients with hormone
receptor-positive (HR+), human epidermal
growth factor receptor 2-negative (HER2-) ABC.
Understanding the efficacy of these inhibitors in
clinical trial populations and in specific subgroups
thereof is providing new possibilities for the
management of all ABC patients in the clinic,
including previously difficult-to-treat cases.
Awareness of the toxicity profile of these drugs
is also enabling physicians to help oncologists
select CDK4/6 inhibitors and for patients to
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manage side effects more effectively. The role of
physicians in ABC treatment is more important
now than in the past because these treatments
require much greater medical input and time
commitment than preceding therapies.
For this article, EMJ conducted a discussion on
6th March 2020 with two key opinion leaders
(KOL), Prof George W. Sledge Jr from the USA and
Dr Antonio Llombart-Cussac from Spain, both of
whom have a wealth of experience and expertise
in managing ABC, to gain their perspectives on
a range of topics in this area. These experts gave
valuable insights into several pertinent issues in
ABC treatment and discussed significant recent
developments in the field.
The article discusses the results from key clinical
trials for CDK4/6 inhibitors in patients with
HR+, HER2- ABC and places these drugs in the
context of current therapeutic options for this
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disease. Treatment recommendations, strategies
for treating previously difficult-to-treat patients,
and clinical situations and approaches to enable
patients to manage side effects are also explored.

KEY TRIALS FOR CDK4/6 INHIBITORS
IN COMBINATION WITH FULVESTRANT:
MONARCH 2, PALOMA 3, AND
MONALEESA 3

Introduction to the Trials
The efficacy and safety of the CDK4/6 inhibitors
abemaciclib, palbociclib, and ribociclib in patients
with HR+, HER2- ABC have been investigated
in three recent, key, randomised, double-blind,
placebo-controlled, Phase III trials: MONARCH 2,
PALOMA 3, and MONALEESA 3 (Table 1).
MONARCH 2 was a global trial of abemaciclib
or placebo in combination with fulvestrant in
pre- or perimenopausal women with ovarian
suppression and postmenopausal women with
HR+, HER2- ABC that progressed during prior
ET.1-3 Randomisation in MONARCH 2 was stratified
based on the site of metastases (visceral, boneonly, or other) and resistance to prior ET (primary
versus secondary4).
In PALOMA 3, palbociclib or placebo was used in
combination with fulvestrant in female patients
with HR+, HER2- ABC who had progressed during
prior ET.5,6
MONALEESA 3 comprised ribociclib or placebo
in combination with fulvestrant as first- or
second-line treatment in postmenopausal women
with HR+, HER2- ABC who were treatmentnaïve or had received one line of prior ET in the
advanced setting.7,8

Cross-trial comparisons of these three trials are
very difficult because of the different patient
populations; however, Prof Sledge emphasised
that it is possible to draw some confidence
statistically by looking at the hazard ratios
for the primary endpoint of progression-free
survival (PFS).
In 2017, the MONARCH 2 authors reported that
abemaciclib plus fulvestrant compared with
placebo plus fulvestrant significantly improved
PFS (median: 16.4 versus 9.3 months; hazard
ratio: 0.553; 95% confidence interval [CI]: 0.449–
0.681; p<0.001).1 Updated PFS results in 2019
were highly consistent with those of the primary
analysis: median 16.9 versus 9.3 months for the
abemaciclib versus placebo arms (hazard ratio:
0.536; 95% CI: 0.445–0.645; p<0.0001).3
The results from PALOMA 3 showed median
PFS was 9.5 versus 4.6 months for palbociclib
plus fulvestrant versus placebo plus fulvestrant
(hazard ratio: 0.46; 95% CI: 0.36–0.59; p<0.0001).6
Ribociclib plus fulvestrant was shown in
MONALEESA 3 to significantly improve median
PFS compared with placebo plus fulvestrant as
follows: 20.5 versus 12.8 months (hazard ratio:
0.593; 95% CI: 0.480–0.732; p<0.001) reported in
2018 in first- and second-line treatment patients;
33.6 versus 19.2 months (hazard ratio: 0.546;
95% CI: 0.415–0.718) reported in 2019 in first-linetreatment patients only.7,8
As shown, the hazard ratios in these trials are
similar (approximately 0.5 for each inhibitor)
with overlapping CI, so statistically, Prof Sledge
highlighted, there is no convincing evidence from
the trials that any one of these CDK4/6 inhibitors
is better than either of the others (i.e., there is
no difference between the different CDK4/6
inhibitors) in the first- and second-line setting.

Hazard Ratios Indicate No Statistical
Differences Between CDK4/6 Inhibitors Dr Llombart-Cussac agreed that, globally, there
Prof Sledge explained that MONARCH 2,
MONALEESA 3, and PALOMA 3 vary considerably
in patient population in terms of amount of
prior ET, resistance to ET, and whether there
was prior chemotherapy, with MONARCH 2 and
PALOMA 3 conducted in ET-resistant patients
and MONALEESA 3 mixing patients who are ETresistant and ET-sensitive. Prior chemotherapy
for ABC was allowed in PALOMA 3 but not in
MONARCH 2 and MONALEESA 3.
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is indirect evidence that the three drugs behave
very similarly in both first- and second-line
settings, and if there are any differences it would
be very hard to observe these in any head-tohead clinical trial.
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Table 1: MONARCH 2, PALOMA 3, and MONALEESA 3 studies.

Study

Design

MONARCH 21-3 Randomised,
double-blind,
placebo‑controlled,
Phase III.
Randomisation
stratified based on
site of metastases
(visceral,
bone-only, or
other) and
resistance to prior
ET (primary versus
secondary).

Patient
characteristics

Patient
numbers

Prior
treatments

Treatment

Main results

Pre- or
perimenopausal
women
with ovarian
suppression and
postmenopausal
women with
HR+, HER2- ABC
that progressed
during prior ET.

Abemaciclib
plus
fulvestrant:
446 patients.

Prior ET.

Patients
randomised 2:1
to abemaciclib
or placebo
150 mg, every
12 hours on
a continuous
schedule plus
fulvestrant,
500 mg.

Reported in 2017:1
Abemaciclib
plus fulvestrant
compared with
placebo plus
fulvestrant
significantly
improved median
PFS (16.4 versus
9.3 months; hazard
ratio: 0.553; 95%
CI: 0.449–0.681;
p<0.001).

ET‑resistant
patients.

Placebo plus
No prior
fulvestrant: 223 chemotherapy
patients.
allowed for
ABC.

Reported in 2019:2,3
Prespecified interim
analysis; median
PFS 16.9 versus
9.3 months for the
abemaciclib versus
placebo arms
(hazard ratio: 0.536;
95% CI: 0.445–
0.645; p<0.0001).
Median OS for
abemaciclib plus
fulvestrant 46.7
months compared
with 37.3 months for
placebo plus
fulvestrant;
statistically
significant
9.4‑month OS
benefit (hazard
ratio: 0.757; 95%
CI: 0.606–0.945;
p=0.0137).Patients
with visceral disease
appear to derive
clear OS benefit
from CDK4/6
inhibitor therapy
(median: 40.3
versus 32.2 months
for abemaciclib
versus placebo
arms).
17.3% of patients on
emaciclib arm
remained on
treatment at 4 years
(median follow-up
47.7 months) versus
3.6% on the placebo
arm.

ABC: advanced breast cancer; CI: confidence interval; ET: endocrine therapy; HER2-: human epidermal growth factor
receptor 2-negative; HR+: hormone receptor-positive; OS: overall survival; PFS: progression-free survival
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Table 1 continued.

Study

Design

Patient
characteristics

Patient
numbers

Prior
treatments

PALOMA 35,6

Randomised,
double-blind,
placebo‑controlled,
Phase III.

Female patients
with HR+, HER2ABC who had
progressed
during prior ET.

Palbociclib plus Prior ET.
fulvestrant: 347
ET‑resistant
patients
patients.
Placebo. plus
fulvestrant: 174 Prior
chemotherapy
patients.
allowed.

MONALEESA
37,8

Randomised,
double-blind,
placebo‑controlled,
Phase III.

Postmenopausal Ribociclib plus Treatment
women with
fulvestrant: 484 naïve or had
HR+, HER2patients.
received one
ABC.
line of prior
Placebo plus
ET in the
fulvestrant: 242 advanced
patients.
setting.
No prior
chemotherapy
allowed for
ABC.
Mixed
ET‑resistant
and
ET‑sensitive
patients.

Treatment

Main results

Patients
randomised 2:1
to palbociclib
125 mg/day for
3 weeks then 1
week off over
28‑day cycles
or placebo plus
fulvestrant
500 mg.

Median PFS
was 9.5 versus
4.6 months for
palbociclib plus
fulvestrant versus
placebo plus
fulvestrant (hazard
ratio: 0.46; 95%
CI: 0.36–0.59;
p<0.0001).

Patients
randomised
2:1 to
ribociclib
600 mg/day
for 3 weeks
then a week
off over 28‑day
cycles or
placebo plus
fulvestrant
500 mg.

Reported in 2018:7
Median PFS for
ribociclib plus
fulvestrant versus
placebo plus
fulvestrant was
20.5 versus 12.8
months (hazard
ratio: 0.593; 95%
CI: 0.480–0.732;
p<0.001) in first‑
and second‑line
treatment patients.
Reported in 2019:8
Median PFS for
ribociclib plus
fulvestrant versus
placebo plus
fulvestrant was
33.6 versus 19.2
months (hazard
ratio: 0.546; 95%
CI: 0.415–0.718) in
first‑line therapy
patients only

ABC: advanced breast cancer; CI: confidence interval; ET: endocrine therapy; HER2-: human epidermal growth factor
receptor 2-negative; HR+: hormone receptor-positive; OS: overall survival; PFS: progression-free survival

Overall Survival in MONARCH 2
The updated PFS data in MONARCH 2 presented
at the European Society for Medical Oncology
(ESMO) Congress in 2019 were highly consistent
with the results from the primary analysis 2 years
earlier (hazard ratio: 0.553 in 2017 versus 0.536
in 2019). Prof Sledge explained that these results
were not surprising and confirm the positive
effect of abemaciclib on PFS.1,3
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What was not expected, he continued, was the
statistically significant 9.4-month improvement
in overall survival (OS) in the ET-resistant
patients with HR+, HER2- ABC who received
abemaciclib plus fulvestrant combination therapy
in MONARCH 2. Prof Sledge declared that he
was not aware of any drug in the metastatic HR+
setting that has improved OS by 9+ months in
the last 20 years and that this is a real change for
the field.
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All physicians involved in clinical trials use PFS
as a possible surrogate marker for eventual OS
benefits. Improvements in PFS, however, are not
always followed by improvements in OS. Prof
Sledge gave an example of this with bevacizumab
in the metastatic setting, in which multiple
trials showed improvement in PFS but a lack of
OS benefit to complement the PFS effect and,
because of this, bevacizumab is now rarely used
in the metastatic setting.
A commonality of trials in the metastatic setting
is that it is rare for OS benefit to outperform PFS
benefit (usually PFS benefit is greater than OS
benefit); therefore, Prof Sledge was pleasantly
surprised with the 9+ month improvement in OS
in MONARCH 2.
Dr Llombart-Cussac commented that it will be
very interesting to continue to observe the OS data
in this trial, and speculated that in future, there
will be even greater OS benefits. He emphasised
the huge number of ET-resistant patients still
on treatment in the combination arm of the
trial: 17.3% of patients on the abemaciclib arm
remained on treatment at 4 years (median followup: 47.7 months) versus 3.6% on the placebo
arm.3 Prof Sledge added that the tail of the curve
is impressive, which indicates a good outcome
for patients. In addition to the efficacy signal,
these results imply that CDK4/6 inhibitors (in this
case abemaciclib) can be administered safely for
prolonged periods of time, which is important for
transitioning the drug to the adjuvant setting.

Worse Outcome in Heavily Pretreated
Patients
According to Prof Sledge, as would be expected,
the trial with the most heavily pretreated
patients, the PALOMA 3, is the trial with the worst
patient outcomes.4,5 Prof Sledge urged not to
take treatment differences observed between
PALOMA 3 and MONARCH 2 as evidence that
the CDK4/6 inhibitors act differently but that the
populations in these trials are very different.
Dr Llombart-Cussac highlighted the strength
of MONARCH 2 as the purest trial in terms of
endocrine resistance definition and criteria
(pure metastatic, endocrine-resistant) and with
a well-defined patient population. This type
of patient is more common in clinical practice,
i.e., patients who have progressed on adjuvant
aromatase inhibitors, so this trial demonstrates
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a real-life scenario and is more clinically relevant
to the physician. In contrast, Dr Llombart-Cussac
explained, PALOMA 3 had much broader inclusion
criteria, allowing prior chemotherapy and prior
ET, and the definition of endocrine resistance/
sensitivity was based on prior ET but did not take
into account chemotherapy received.

LOOKING FOR DIFFERENCES
BETWEEN THE CDK4/6 INHIBITORS

Head-to-Head Trials for CDK4/6
Inhibitors are Unlikely
The KOL were asked if there is any requirement
or interest in conducting a head-to-head trial for
the CDK4/6 inhibitors. Prof Sledge expressed
that although the medical oncology community
would be delighted to see a head-to-head trial of
the three CDK inhibitors (abemaciclib, palbociclib,
and ribociclib), this may not receive the required
support from the pharmaceutical industry, and
head-to-head trials in the past have not been
the most popular trials to recruit to. Unless there
is a compelling biological explanation why one
CDK4/6 inhibitor would be better than another, or
compelling evidence from trials that one inhibitor
was superior to another, community interest in
such a trial would be low, particularly given how
many other novel treatment options are currently
flooding the treatment space.
Dr Llombart-Cussac gave an example of an earlier,
unsuccessful, head-to-head trial programme. He
explained that around 20 years ago, the oncology
community enrolled more than 30,000 patients
on more than 10 trials to compare the different
aromatase inhibitors and this was supported by
an evidence-based, statistically based rationale.
Unfortunately, these trials failed and did not show
a single difference between the drugs. Although
patients and healthcare professionals might be
interested in a head-to-head trial of CDK4/6
inhibitors, Dr Llombart-Cussac commented that
there is a very low expectation that the research
will be really helpful in terms of ascertaining
whether one drug is superior to another.
According to Prof Sledge, there is a lot we do not
know about all three CDK4/6 inhibitors, such as
mechanism of resistance (do they all have the
same mechanism?) and whether they work in the
same way across all subpopulations. He expanded:
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“In the absence of a head-to-head comparison
trial, a lot of what we are doing is hand-waving
in terms of trying to come up with explanations
for differences.”

Crossover from One CDK4/6 Inhibitor
to Another
Although head-to-head trials are unlikely,
Prof Sledge proposed that the oncology
community could gather some interesting
information if patients who progressed on one
CDK4/6 inhibitor are crossed-over to receive
another CDK4/6 inhibitor to assess whether this
is associated with any benefit. Such a trial could
be conducted in a small patient sample. A small
benefit would indicate that such a crossover
would not be useful in clinical practice, whereas
a significant crossover benefit would be an
interesting, clinically important result.

TREATMENT STRATEGIES FOR
PATIENTS WITH HR+, HER2- ADVANCED
BREAST CANCER AND VISCERAL
DISEASE: A CHANGE IN CLINICAL
PRACTICE

Visceral Disease: “Usually a Trouble
Spot for Endocrine Therapy”
According to Prof Sledge in his presentation at
ESMO 2019, visceral disease in patients with HR+,
HER2- ABC is “usually a trouble spot for ET.”
This phrase is explained by looking historically
at how patients with HR+, HER2- ABC respond
to treatment. There is considerable clinical trial
experience indicating that patients with visceral
disease, particularly liver metastasis, historically
fare poorly with ET alone.
In general terms, factors for a poorer prognosis
in patients with HR+, HER2- ABC are resistance
to prior ET (particularly primary resistance to
a primary ET) and liver metastasis; hence, the
MONARCH 2 trial stratified for site of metastases
and endocrine resistance.1-3
So, why do patients with liver metastases have
such a poor prognosis? Prof Sledge admitted
that there is not necessarily a good answer to
that question, other than that historically, liver
metastasis was often discovered at a fairly late
and large volume stage.
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Overall Survival Benefit in Patients with
Visceral Disease in MONARCH 2
Analysing OS by metastatic site in MONARCH 2
shows that patients with visceral disease appear
to derive clear benefit from CDK4/6 inhibitor
therapy (median: 40.3 versus 32.2 months for
abemaciclib versus placebo arms).3 One of the
very reassuring findings from MONARCH 2,
according to Prof Sledge, is that patients who
are historically thought to respond poorly to
treatment (those with liver metastasis or endocrine
resistance) appeared to derive significant benefit
with the addition of abemaciclib to fulvestrant. In
addition to this simply being good, positive news
for the patient, it implies that CDK4/6 inhibitors
in general (and perhaps abemaciclib in particular)
work in a fundamentally different way to hormone
therapies in the past and this is probably why there
are positive differences in previously difficult-totreat patients. However, it is not clear whether
there are any biological differences in terms of
treatment effect and patient response between
the different types of visceral disease (e.g., liver
metastases and lung metastases).

Timing of Chemotherapy and CDK4/6
Inhibitors in Visceral Crisis
Dr Llombart-Cussac described that, historically,
physicians treating breast cancer patients
with endocrine criteria had to decide between
chemotherapy and single-agent ET. Even
though all national and international guidelines
recommended ET, he noted, oncologists were a
little reluctant to follow these guidelines because
they were concerned that ET was a palliative
treatment and more benefit would be obtained
with chemotherapy.
This led to the evolution of concepts such as visceral
crisis, which is a very political criterion to define. It
represents a clinical scenario that is impossible to
characterise using clinical criteria and is defined
by the perception of the physician. Prof Sledge
agreed that visceral crisis is problematic in terms
of the definition, as physicians report: “I know it
when I see it;” it is therefore very hard to define
visceral crisis.
Large-scale liver involvement is a key component
of visceral crisis and for many physicians, liver
involvement was, and still is, an easily prescribed
criterion for chemotherapy. For example, if

August 2020 • ONCOLOGY

15

Prof Sledge saw a patient with 75% of the liver
gone, an ER of 8%, and who was progesteronereceptor-negative, that patient would probably
be administered chemotherapy, although this is
an uncommon scenario.
Dr Llombart-Cussac clarified that in patients with
visceral crisis, the physician also needs to take
into account the endocrine sensitivity potential of
the tumour, and he would consider chemotherapy
for a patient even without visceral disease if the
patient progressed within 6 months of ET and
had an aggressive profile. Current clinical practice
has therefore introduced factors that were not
considered in the past when addressing patients
with visceral crisis; aside from factors relating
to patient characteristics, the physician must
consider tumour biological characteristics.
Although MONARCH 2 does not compare
abemaciclib with chemotherapy, observing the
survival benefit with abemaciclib in patients with
visceral disease is very encouraging considering
there is no reported survival benefit in favour of
chemotherapy in this scenario.

Administering CDK4/6 Inhibitors
Before Chemotherapy in Patients with
Visceral Crisis

than chemotherapy and it is hard to continue to
say that in HR+, HER2- ABC and visceral crisis
chemotherapy should be the standard. It is not
possible to build evidence for use of CDK4/6
inhibitors ahead of chemotherapy in these patients
based on clinical trials, but data generated from
real-life cases will help to clearly identify if these
patients should receive ET and CDK4/6 inhibitors,
with their lower toxicity, higher effectiveness, and
major patient benefits, before chemotherapy.
Prof Sledge concurred with this expectation
and shared that this is an exciting potential
development with this novel approach. He
referred to an Eastern Cooperative Oncology
Group (ECOG) trial of E1193 in the 1990s in
which a median PFS of 6 months was reported
for paclitaxel administered as frontline therapy
for metastatic disease. 9 Although this was not
a direct comparison trial, Prof Sledge indicated
that abemaciclib appears to be better than an
active chemotherapy drug in terms of preventing
progression and the fact that such improvement
is seen in previously difficult-to-treat subsets
of patients (those with visceral disease or
endocrine resistance) is very reassuring for this
class of drugs.

Is Abemaciclib Representative of
Many physicians believe chemotherapy to be CDK4/6 Inhibitors for Patients with
a very good option in patients with endocrine- Visceral Disease?
resistant ABC. However, the OS benefit with
CDK4/6 inhibitors in patients with visceral
disease indicates that such patients should be
treated with CDK4/6 inhibitors first, i.e., before
chemotherapy, in clinical practice. The interesting
findings in MONARCH 2 are helping to inform
physicians that patients should receive a CDK4/6
inhibitor (in this case abemaciclib) first and that
chemotherapy should be delayed even in cases
of endocrine resistance and visceral metastases.
Dr Llombart-Cussac clarified that at this point, the
only relevant question concerning the timelines
for chemotherapy and CDK4/6 inhibitors is for
the patients considered to be in visceral crisis and
this is a scenario for which a clinical trial cannot
be planned because of the characteristics of
this population.
Although
the
guidelines
recommend
chemotherapy as initial treatment, there is a drug
combination (ET and CDK4/6 inhibitors) that is
more active in terms of response and less toxic
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The beneficial results for abemaciclib in patients
with HR+, HER2- ABC and visceral metastasis in
MONARCH 2 may be representative of those for
palbociclib and ribociclib; however, as highlighted
by Prof Sledge, there are not sufficient data to
show abemaciclib is superior to other CDK4/6
inhibitors for visceral disease, although this
is more from a lack of data with the other
CDK4/6 inhibitors.
In terms of site of metastases (visceral, bone-only,
or other) and endocrine resistance, Dr LlombartCussac explained, MONARCH 2 provides robust
data for abemaciclib because these two criteria
were set as stratification factors, thus generating
strong confidence in the data for physicians.1-3
In contrast, PALOMA 3 and MONALEESA 3,
with their broad patient characteristics, did not
show the same trends. Prof Sledge added that
in PALOMA 3, the clinical benefits appeared to
be greatest in patients who were less endocrine
insensitive.6 He conjectured that if there is a

EMJ

difference between the CDK4/6 inhibitors it may
be manifesting in terms of the amount of prior
ET or ET resistance but referenced once more the
limitations of cross-trial comparisons.

BONE-ONLY DISEASE
During his presentation at ESMO 2019,
Prof Sledge mentioned that bone-only disease
data were not yet mature for MONARCH 2 and
he confirmed at the time of discussion that the
data are still premature.2 Prof Sledge explained
that survival data tend to mature later for boneonly patients compared with patients with lung
or liver metastasis. Patients with bone-only
disease tend to fare better than those with
visceral disease and when asked if he expected
to see this in MONARCH 2, Prof Sledge indicated
that he would certainly expect this in the control
population (placebo plus fulvestrant). Historically
in HR+, HER2- ABC clinical trials, he continued,
patients with bone-only disease have frequently
done better, and it is not unusual to see a patient
with a single bone metastasis do well for years
on ET.

DIFFERENCES IN CDK4/6 INHIBITOR
TREATMENT SCHEDULE
According
to
Dr
Llombart-Cussac,
the
differences between abemaciclib and the
CDK4/6 inhibitors palbociclib and ribociclib are
based mostly on preclinical data and differences
in
treatment
schedule.
Abemaciclib
is
administered on a continuous schedule, with no
need to interrupt treatment, whereas palbociclib
and ribociclib are administered for 3 weeks,
followed by 1 week off. This difference could be
a clear advantage for abemaciclib. Dr LlombartCussac advocated administration of abemaciclib
to patients with more aggressive scenarios and
explained this was justified to avoid nonexposure
of the tumour to a CDK4/6 inhibitor for 1 week,
particularly because increases in Ki67 protein
measurements have been observed when
treatment is stopped.
Unsurprisingly, a continuous schedule of
treatment leads to a different toxicity profile;
because patients are continuously exposed to
CDK4/6 inhibitors there are more side effects,
such as diarrhoea and abdominal pain. Prof
Sledge stated that the toxicity difference between
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a continuous and an interrupted drug schedule
is notable and given the discomfort associated
with diarrhoea, this is an important issue for
patients. He also mentioned that preclinical
data indicate there is some difference in terms
of relative inhibition between CDK4 and CDK6
(e.g., abemaciclib is 14-times more potent against
CDK4 than CDK6 in enzymatic assays10) but it is
unknown whether these differences in relative
potency are important in the clinic.

MANAGING SIDE EFFECTS THROUGH
ACTIVE MANAGEMENT AND PATIENT
EDUCATION
There are great potential benefits with the
CDK4/6
inhibitors;
however,
toxicity
of
these drugs is a major concern for patients
(Table 2).11,12 Dr Llombart-Cussac explained
that toxicity is the major difference between
abemaciclib and the other CDK4/6 inhibitors and
that there is a learning curve associated with the
use of abemaciclib. In contrast to palbociclib and
ribociclib, patients need to be educated on how
to manage side effects such as diarrhoea with
abemaciclib treatment. Information on tolerating
loperamide (to decrease diarrhoea frequency)
and advice on diet are two examples of the
education strategy managed by physicians and
nurses. These healthcare professionals need to
gather experience and use that experience to
educate patients to manage side effects.
The toxicity profile of abemaciclib is likely
to improve in the future simply through the
increasing experience of physicians, nurses,
and clinical trial investigators with the drug.
Dr Llombart-Cussac predicted that the problems
with diarrhoea he observes in his clinic will
decrease and could become almost nonexistent.
In his experience, educating patients about the
side effects of abemaciclib and how to manage
them has decreased reporting of Grade 3 and
Grade 2 diarrhoea and he indicated that training
and education need to improve in the future.
Toxicity is a major issue of CDK4/6 inhibitors
but is reduced by physician experience, active
management, and patient education.
Prof Sledge explained that comparing ET alone
with ET plus CDK4/6 inhibitors highlights one
of the major differences for patients and the
physicians and nurses caring for them: the
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requirement for active management and patient
education. The CDK4/6 inhibitors form a new
class of drugs with great potential benefits that
have been a major positive for patients; however,
they necessitate much more time input from
physicians and nurses in terms of patient care than
previous treatments. Historically, physicians could
prescribe aromatase inhibitors to patients and
ask them to come back for a check-up in 3 months.

The situation with CDK4/6 inhibitors is very
different: administration of these drugs requires
time commitment from healthcare professionals
and patients alike.

Table 2: Side effects of the CDK4/6 inhibitors abemaciclib, palbociclib, and ribociclib.11,12

CDK4/6 inhibitor

Side effects

Clinical management strategies

Abemaciclib
Palbociclib
Ribociclib

Neutropenia (most common
side effect)
anaemia
leukopenia
infections secondary to neutropenia

Prompt recognition and early management
Regular monitoring with a CBC
CDK4/6 inhibitor dose delay/reduction/interruption
Antibacterial prophylaxis if Grade 4 neutropenia persists for >7 days
and particularly in the presence of mucositis

Abemaciclib1-3

Greater incidence of gastrointestinal symptoms:
diarrhoea (predominant effect)
abdominal pain
nausea and vomiting

Active management of patients
Patient education on how to manage side effects
Antidiarrhoeal agents and information on how to tolerate them
Dietary modification
Avoidance of diarrhoea-inducing agents
Hydration
Abemaciclib dose reduction/interruption
Antiemetics for nausea and vomiting (administered with caution after
evaluation of possible drug interactions)

Hepatobiliary toxicity

Liver function tests (e.g., ALT and AST) before and throughout treatment
Abemaciclib dose reduction/interruption

Venous thromboembolism

Close surveillance, particularly in patients with cardiac risk factors (e.g.,
older
women with cardiovascular disease)

Palbociclib5,6

Diarrhoea
Nausea and vomiting

Dietary modification
Avoidance of diarrhoea-inducing agents
Hydration
Palbociclib dose reduction/interruption
Antiemetics for nausea and vomiting (administered with caution after
evaluation of possible drug interactions)

Ribociclib7,8

Prolongation of QT interval on
ECG
cardiac arrhythmias
deep vein thrombosis
pulmonary embolism

Close surveillance, particularly in patients with cardiac risk factors (e.g.,
older
women with cardiovascular disease) for early recognition of cardiac
side effects
ECG monitoring
Avoidance of concomitant administration of drugs that can prolong QT
interval or adjustment of the dose of such concomitant drugs
Ribociclib dose reduction/interruption

Hepatobiliary toxicity

Liver function tests (e.g., ALT and AST) before and throughout treatment
Ribociclib dose reduction/interruption

Diarrhoea
nausea and vomiting

Dietary modification
Avoidance of diarrhoea-inducing agents
Hydration
Ribociclib dose reduction/interruption
Antiemetics for nausea and vomiting (administered with caution after
evaluation of possible drug interactions)

ALT: alanine aminotransferase; AST: aspartate aminotransferase; CBC: complete blood count; CDK4/6:
cyclin-dependent kinase 4 and 6; ECG: electrocardiogram.
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STANDARD-OF-CARE IN HR+, HER2ADVANCED BREAST CANCER
According to Dent in her presentation at
ESMO 2019, the results from MONARCH 2 and
MONALEESA 3 solidify CDK4/6 inhibitors in the
metastatic setting.
13

Prof Sledge agreed that given the continuing PFS
benefits seen in all the CDK4/6 inhibitor trials
and the emerging OS benefits observed, these
inhibitors now represent standard-of-care in HR+,
HER2- ABC. He confirmed that these trial results
led to a change in clinical practice because the use
of these agents is now part of clinical guidelines
and they are standard-of-care in the USA.
Dr Llombart-Cussac verified that this was also
the case in Europe, where CDK4/6 inhibitors have
been introduced in the market in ET-resistant
and ET-sensitive scenarios. He clarified that the
use of CDK4/6 inhibitors as standard-of-care
is mostly based on regulatory approval, not on
the confidence of physicians in the data. These
inhibitors become the preferred treatment for
more than 70% of the population as soon as the
regulatory authority in each country approves
them for different scenarios and combinations.
CDK4/6 inhibitors are considered standard-ofcare for countries including Spain, Italy, France,
and Germany and are not standard-of-care only
in countries where there is no reimbursement.

CONCLUSIONS
The insights of the two KOL in this article clearly
show that the CDK4/6 inhibitors are changing
and improving the treatment of ABC, including
in previously difficult-to-treat subpopulations.
As physicians, nurses, and other healthcare
professionals gain knowledge and experience of
these inhibitors, and engage in active management
of their patients, this will lead to better education
of patients and, in turn, improve patient
management of side effects. Recent clinical trial
data indicate significant PFS and OS benefits with
CDK4/6 inhibitors, with no statistical evidence
of superiority within the drug class. Notable OS
benefits in patients with visceral disease are a
particularly exciting development in this field and
indicate that changes to conventional treatment
strategies should be considered to administer
CDK4/6 inhibitors before chemotherapy in
visceral crisis. First-line administration of CDK4/6
inhibitors not only extends the length of time a
patient with ABC can use ET but may also improve
quality of life in terms of postponing the need to
initiate the more toxic chemotherapy. There is so
much more to learn about the CDK4/6 inhibitors
but continued follow-up of current clinical trials,
initiation of new clinical trials, and collection
of data generated from real-life cases will all
contribute to the quest.
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