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ABSTRACT

Background. MONARCH 3, a phase III trial (NCT02246621)
of postmenopausal women with hormone receptor–positive
(HR+), human epidermal growth factor receptor 2–negative
(HER2−) advanced breast cancer (ABC), previously demon-
strated significantly improved progression-free survival in
patients receiving abemaciclib plus a nonsteroidal aroma-
tase inhibitor (NSAI). This study evaluated patient-reported
outcomes, including global health-related quality of life
(HRQoL), functioning, and symptoms.
Methods. Patients were randomly assigned 2:1 to receive
abemaciclib (150 mg twice daily; n = 328) or placebo
(n = 165), plus 1 mg anastrozole or 2.5 mg letrozole daily.
The European Organization for Research and Treatment
of Cancer Quality of Life Questionnaire Core 30 and Breast
Cancer–Specific Quality of Life Questionnaire HRQoL instru-
ments were administered at baseline, every two cycles
during cycles 2 through 19 (each cycle being 28 days),
every three cycles thereafter, and once at a short-term
posttherapy follow-up visit (approximately 30 days after
discontinuation). Longitudinal mixed regression and Cox

proportional hazards models evaluated postbaseline change
and time to sustained deterioration (TTSD), respectively.
Results. Baseline scores were similar between treatment
arms. Although select scores statistically favored the pla-
cebo arm, global HRQoL, most symptoms, and functioning
scales did not meet the threshold for clinically meaningful
differences between treatment arms. Only diarrhea favored
the placebo arm with statistically and clinically meaningful
differences. There were no TTSD differences between treat-
ment arms for global HRQoL, most symptoms (except diar-
rhea), or functioning.
Conclusion. Over a 2-year period, there were no clinically
meaningful differences in global HRQoL, functioning, and
most symptoms for patients receiving abemaciclib plus NSAI
compared with NSAI alone. Only diarrhea favored the pla-
cebo arm, consistent with prior safety data, which has been
shown to be manageable and reversible. Combined with clin-
ical efficacy, results support treatment with abemaciclib plus
NSAI for postmenopausal women with HR+, HER2− ABC. The
Oncologist 2020;25:e1346–e1354

Implications for Practice: The addition of abemaciclib to a nonsteroidal aromatase inhibitor (NSAI) was not associated with
a clinically meaningful detriment in patient-reported global health-related quality of life, functioning, and most symptoms in
postmenopausal women with hormone receptor–positive (HR+), human epidermal growth factor receptor 2–negative
(HER2−) advanced breast cancer (ABC). Prior studies have also demonstrated clinical efficacy of abemaciclib plus NSAI com-
pared with NSAI alone, including improved progression-free survival and objective response rate. These results also
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complement previously reported toxicity data, as measured by investigator-assessed adverse events. Taken together, these
results support treatment with abemaciclib plus NSAI for postmenopausal women with HR+, HER2− ABC.

INTRODUCTION

Breast cancer, the most common cancer among women,
had an estimated worldwide incidence of 2.1 million cases
annually in 2018 [1]. The hormone receptor–positive (HR+),
human epidermal growth factor receptor 2–negative (HER2−)
subtype accounts for 73% of all breast cancer diagnoses
[2]. Although early stage breast cancer has an excellent
prognosis, treatments for HR+, HER2− advanced breast can-
cer (ABC) are palliative, and, historically, median overall sur-
vival (OS) with standard sequential single agent hormonal
therapy and chemotherapy is only 2 to 3 years [3]. Nonste-
roidal aromatase inhibitors (NSAIs), including letrozole and
anastrozole, are a standard treatment for women with post-
menopausal ABC [3]. Given the results of multiple phase III
trials demonstrating improvements in progression-free sur-
vival (PFS) and OS with the addition of cyclin-dependent
kinase (CDK) 4 and 6 inhibitors to standard endocrine ther-
apy (ET), the National Comprehensive Cancer Network [4]
and the European Society for Medical Oncology now recom-
mend that ET be combined with CDK4 and CDK6 inhibitors
for treatment of HR+, HER2− ABC [5].

Abemaciclib, a potent small-molecule CDK4 and CDK6
inhibitor, is administered on a twice daily continuous schedule
[6–9]. In MONARCH 2, a phase III study of women with HR+,
HER2− ABC that progressed on prior ET in either the adjuvant
or first-line metastatic setting, treatment with abemaciclib plus
fulvestrant demonstrated a significant median OS improve-
ment of 9.4 months (hazard ratio, 0.76; 95% confidence inter-
val [CI], 0.61–0.95) compared with patients receiving placebo
plus fulvestrant [10]. In MONARCH 3, among postmenopausal
women treated with abemaciclib or placebo plus NSAI as
initial therapy for HR+, HER2− ABC [11, 12], the addition of
abemaciclib demonstrated statistically significant increases
in investigator-assessed PFS (hazard ratio, 0.54; 95% CI,
0.42–0.70; p < .001) [12]. Furthermore, in patients with mea-
surable disease (80%), the objective response rate (ORR) was
61% among those in the abemaciclib arm versus 46% in
the placebo arm (p = .003) [12]. The toxicity profile of abe-
maciclib in MONARCH 3, based on investigator-assessed
adverse events, has been previously reported, and abe-
maciclib plus NSAI demonstrated a tolerable safety pro-
file [11, 12]. The most frequent adverse events in the
abemaciclib arm were diarrhea, neutropenia, fatigue, and
nausea [11].

Given the incurable nature of ABC, the impact on health-
related quality of life (HRQoL) is essential in guiding treat-
ment decisions and should be considered alongside treat-
ment efficacy [13–16]. Although improving HRQoL is ideal, it
may not be realistic, especially when adding a new treatment
to an existing regimen [17]. Additional agents are likely to
introduce new toxicities and may therefore worsen HRQoL.
Thus, maintenance or restoration of HRQoL and minimization
of treatment-related toxicities combined with clinical efficacy
are key objectives when adding a new treatment to an exis-
ting therapy [5, 17, 18]. In MONARCH 2, post hoc analyses

demonstrated that patients in the abemaciclib arm (n = 446)
experienced a significantly longer time to sustained deterio-
ration (TTSD) on most patient-reported symptoms, including
pain, fatigue, nausea/vomiting, and functioning, including
cognitive, physical, and social functioning, compared with
patients in the placebo arm (n = 223) [19]. Only TTSD for
diarrhea significantly favored the placebo arm (hazard ratio,
1.60; 95% CI, 1.20–2.10) [19].

Previous reports have detailed the efficacy and toxicity of
abemaciclib [11, 12], but results detailing patient-reported
HRQoL have not yet been published. The objective of this report
was to assess the impact of abemaciclib plus NSAI compared
with placebo plus NSAI on patient-reported global HRQoL, func-
tioning, and symptoms in postmenopausal women with HR+,
HER2− ABC in MONARCH 3.

MATERIALS AND METHODS

Study Design and Treatment
A detailed study design has been previously reported [11,
12]. Data included here are from the final PFS cutoff,
November 3, 2017. Briefly, MONARCH 3 was a phase III, ran-
domized, double-blind, placebo-controlled trial of abemaciclib
or placebo plus NSAI as initial therapy in the advanced setting
in postmenopausal women with HR+, HER2− ABC. Patients
were randomized 2:1 to receive either 150 mg twice daily abe-
maciclib or matching placebo, plus either 1 mg anastrozole
or 2.5 mg letrozole per physician’s choice. Treatment contin-
ued until disease progression, unacceptable toxicity, death, or
patient withdrawal for any reason. Prior to enrollment, all
patients provided informed consent. MONARCH 3 received all
necessary ethical and institutional review board approvals.
The trial was conducted in accordance with the Declaration of
Helsinki and was overseen by a steering committing. An inde-
pendent data monitoring committee evaluated safety data
quarterly.

Patient-Reported Outcomes and Quality of Life
Measures
Patient-reported outcomes (PROs) were assessed at base-
line, every two cycles during cycles 2 through 19, then every
three cycles thereafter, and once at a short-term follow-up
visit, approximately 30 days after discontinuation using the
European Organization for Research and Treatment of Can-
cer (EORTC) Quality of Life Questionnaire Core 30 (QLQ-
C30) [20] and Breast Cancer Questionnaire (BR23) [21].

The EORTC QLQ-C30 evaluated global HRQoL, five func-
tional scales (physical, role, emotional, cognitive, and social),
three symptom scales (fatigue, nausea/vomiting, and pain),
and a number of single-item assessments of additional symp-
toms commonly reported by patients with cancer (dyspnea,
insomnia appetite loss, constipation, diarrhea, and financial
impact) [20]. Specific items used to create the above scales
are detailed in supplemental online Table 1, and all scores
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were calculated based on EORTC guidelines [20]. Symptom
items were scored on a four-point response scale; higher
scores indicated greater symptom burden. Functioning items
were also scored on a four-point response scale; higher scores
indicated better functioning. Global HRQoL was scored on a
scale of 1 to 7 (higher scores indicated better global HRQoL).
Symptoms and functions measured in the EORTC QLQ-C30
were correlated with treatment toxicity when it was devel-
oped and validated [20].

The BR23 assessed additional disease-specific symptoms
and functions shown to be relevant among patients
with breast cancer [21]. It was designed to include items
that assess symptoms, functions, and side effects com-
monly related to different treatment modalities, including
surgery, chemotherapy, radiotherapy, and hormonal treat-
ment [21]. Functioning (body image, sexuality, and future
perspective) and symptom scales (arm symptoms, breast
symptoms, upset by hair loss, and systemic therapy side
effects) were collected. Similar to the QLQ-C30 items, symp-
tom items were scored on four-point scale with higher
scores indicating greater symptom burden; functioning
items were also scored on a four-point scale, but higher
scores indicated higher functioning.

Statistical Analysis
Questionnaire compliance was measured as the number of
on-treatment patients completing each instrument per cycle
divided by the number of patients expected to contribute
data at each visit. Reasons for noncompliance were recorded

and included “missing” (i.e., patient compliance data were
missing, but no reason was recorded), “study site failed to
administer questionnaire,” and “patient refusal.”

All analyses were performed using the safety popula-
tion. Mixed effects repeated measures models assessed
between treatment arm differences in change from base-
line for each item of the QLQ-C30 and BR23 by cycle. All
models controlled for baseline scores and included all data/
cycles for which at least 25% of patients in each arm had an
assessment. For all EORTC scores, a clinically meaningful dif-
ference (deterioration or improvement) in symptom, func-
tion, or global HRQoL was defined as a 10-point difference
compared with a patient’s baseline score based on a previ-
ously established threshold [22, 23].

Post hoc analyses investigated TTSD with Cox proportional
hazards models. TTSD was defined as time from randomization
to the time of a ≥10-point deterioration, consistent with
previously established thresholds [22, 23], compared with a
patient’s baseline score, followed by all subsequent scores
meeting this clinically meaningful change criterion compared
with baseline or death, whichever occurred first. TTSD out-
comes capture the full course of treatment [24] and allow for
a brief worsening of symptoms followed by an improvement in
an attempt to differentiate between a transient worsening of
outcomes and a sustained decline in health status. For all ana-
lyses, no adjustments for multiple comparisons were made
and p values indicating statistical significance were a priori set
at ≤.05. All analyses were conducted using SAS version 9.2 or
later.

Figure 1. CONSORT diagram.
*, One patient who was randomly assigned to the placebo arm actually received abemaciclib during cycle 1. This patient is counted
in the abemaciclib safety population.
Abbreviation: NSAI, nonsteroidal aromatase inhibitor.
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RESULTS

Patients and Disease Characteristics
A total of 493 patients were randomly assigned to receive
either abemaciclib plus NSAI (n = 328) or placebo plus
NSAI (n = 165; Fig. 1) [11]. At baseline, patient and disease

characteristics previously described in detail were well bal-
anced [11]. Briefly, 56.7% of patients in the abemaciclib arm
were white, 31.4% Asian, 1.5% black, and 1.8% self-reported
as other race; in the placebo arm, 61.8% were white, 27.3%
Asian, 1.8% black, and 2.4% self-reported as other race. The
median age of patients in the abemaciclib arm was 63 years

Table 1. Baseline mean scores by treatment arm and within-treatment group change from baseline for the European
Organization for Research and Treatment of Cancer QLQ-C30 and BR23, and normative scores (range for all scales: 0 to 100)

Baseline score, mean � SD
Change from baseline,a LS

mean � SE Baseline reference values, mean � SD

Abemaciclibb Placebob Abemaciclibb Placebob
MBC
populationc

General
populationd

General
populatione

Global health status 65.0 � 21.7 58.9 � 22.5 0.0 � 0.8 4.3 � 1.2 60.2 � 25.5 64.3 � 21.8 63.9 � 22.9

QLQ-C30 functional
scalesf

Physical 76.4 � 20.1 73.2 � 21.9 −1.0 � 0.9 1.7 � 1.2 81.6 � 18.7 84.3 � 18.5 80.8 � 25.2

Role 76.8 � 27.8 71.5 � 29.3 −1.4 � 1.1 2.9 � 1.6 67.4 � 31.1 84.1 � 24.6 81.7 � 28.2

Emotional 71.1 � 23.3 69.4 � 23.2 4.7 � 0.9 4.0 � 1.3 65.9 � 24.6 71.9 � 25.3 73.3 � 28.0

Cognitive 85.3 � 18.5 86.1 � 19.0 −4.0 � 0.9 −4.0 � 1.3 80.5 � 23.2 84.3 � 20.9 80.9 � 25.6

Social 81.3 � 24.5 78.1 � 27.8 −0.1 � 1.0 3.3 � 1.4 74.2 � 28.4 85.7 � 24.6 81.6 � 29.4

QLQ-C30 symptom
scalesf

Fatigue 32.2 � 22.8 38.3 � 25.6 2.4 � 1.0 −2.6 � 1.4 36.3 � 27.0 31.7 � 25.9 31.9 � 27.8

Nausea and
vomiting

7.2 � 15.7 8.1 � 18.3 2.4 � 0.6 −0.4 � 0.9 10.3 � 19.7 5.7 � 14.9 10.9 � 22.6

Pain 28.7 � 26.3 36.3 � 30.2 −4.8 � 1.0 −5.7 � 1.5 30.9 � 29.6 25.3 � 27.9 27.5 � 30.2

Dyspnea 19.4 � 25.4 21.9 � 30.0 0.9 � 1.0 −1.6 � 1.4 20.4 � 28.2 16.3 � 24.5 19.9 � 28.5

Insomnia 26.2 � 26.9 32.9 � 31.1 −1.7 � 1.2 −4.1 � 1.7 33.1 � 32.6 29.3 � 30.7 30.8 � 33.2

Appetite loss 17.9 � 25.5 22.4 � 28.3 0.2 � 1.1 −3.9 � 1.6 21.7 � 31.0 10.3 � 21.6 14.1 � 25.3

Constipation 13.2 � 22.1 13.6 � 24.5 −0.8 � 0.9 1.6 � 1.3 19.2 � 28.8 14.1 � 24.4 18.6 � 28.6

Diarrhea 8.3 � 18.5 7.3 � 15.9 18.2 � 1.0 −0.5 � 1.5 5.8 � 15.2 9.0 � 20.3 13.7 � 27.1

Financial
difficulties

16.4 � 26.4 18.0 � 29.2 −0.7 � 1.1 −1.2 � 1.6 18.6 � 28.6 10.9 � 24.2 17.5 � 30.8

BR23 functional
scalesf,g

Body image 81.6 � 21.4 79.8 � 26.1 −4.5 � 1.1 0.6 � 1.6 81.9 � 22.6 N/A N/A

Sexual
functioning

10.2 � 17.3 7.7 � 15.7 −0.2 � 0.7 −0.1 � 1.0 19.2 � 23.2 N/A N/A

Future
perspective

42.5 � 32.2 41.5 � 32.8 12.7 � 1.3 11.9 � 1.9 47.6 � 34.1 N/A N/A

Symptom scalesf,g

Systemic therapy
side effects

15.8 � 13.1 18.1 � 13.5 8.3 � 0.7 3.7 � 1.0 15.8 � 14.3 N/A N/A

Breast symptoms 17.9 � 19.7 14.8 � 17.3 −6.1 � 0.7 −6.1 � 1.0 17.6 � 16.7 N/A N/A

Arm symptoms 21.0 � 24.7 23.5 � 22.1 −1.8 � 0.9 −2.2 � 1.3 21.0 � 21.1 N/A N/A

Abbreviations: BR23, Breast Cancer–Specific Quality of Life Questionnaire; LS, least squares; MBC, metastatic breast cancer; N/A, not applicable;
QLQ-C30, Quality of Life Questionnaire Core 30.
aAcross all postbaseline visits.
bBoth arms were also treated with a nonsteroidal aromatase inhibitor.
cReference baseline values for patients with recurrent/metastatic breast cancer across all lines of treatment [25].
dReference baseline values for general female population normative data, aged 18 to ≥70, for 11 European Union countries weighted by age,
sex, and country, according to the United Nations Department of Economic and Social Affair population distribution statistics for the year
2015 [26].
eReference baseline values for general population (male and female) normative data, aged 18 to ≥70, for the U.S. weighted by individual country
weights and sex and age distributions, according to the United Nations Department of Economic and Social Affair population distribution statis-
tics for the year 2015 [26].
fFor symptoms, higher scores indicate greater symptom burden. For functioning, higher scores indicate better function.
gSexual enjoyment (functional scale) and upset by hair loss (symptom scale) were not analyzed because of small sample size.
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(range: 38–87 years), and age in the placebo arm was simi-
lar (median, 63 years, range: 32–88 years). In the abe-
maciclib arm, 52.4% of patients had visceral metastatic
sites, 21.3% had bone only, and 26.2% other; this is com-
pared with 53.9% in the placebo arm with visceral meta-
static sites, 23.6% with bone only, and 22.4% with
other [11].

Patient-Reported Outcomes

Compliance
In the abemaciclib arm, patient compliance rates for both
questionnaires were ≥96% at baseline, ≥88% for the duration
of abemaciclib treatment, and ≥70% at the follow-up visit after
discontinuation (supplemental online Table 2). Nonresponse

Figure 2. Forest plot of mean differences, obtained with longitudinal mixed regression models, between study arms in change from
baseline scores for the European Organization for Research and Treatment of Cancer Quality of Life Core 30. Higher scores on
symptoms indicated greater symptom burden or worsening, and higher scores for global health status and functioning items indi-
cated better function or improvement. Given this discrepancy, the sign for scores for the global health status and functioning items
were reversed for this figure to be consistent with the symptom scores.
Abbreviations: CI, confidence interval; NSAI, nonsteroidal aromatase inhibitor.

Figure 3. Forest plot of mean differences, obtained with longitudinal mixed regression models, between study arms in change from
baseline scores for the Breast Cancer Questionnaire. Higher scores on symptoms indicated greater symptom burden or worsening,
and higher scores for functioning items indicated better function or improvement. Given this discrepancy, the sign for scores of
functioning items were reversed for this figure to be consistent with the symptom scores.
Abbreviations: CI, confidence interval; NSAI, nonsteroidal aromatase inhibitor.
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was balanced between study arms and across questionnaires.
The most common reasons for noncompliance across all study
visits was “study site failed to administer” (supplemental online
Table 1).

Change from Baseline
At baseline, the EORTC QLQ-C30 global health status
score and the functional and symptom scores from the
QLQ-C30 and the BR23 were similar between study arms
(Table 1). Baseline scores were comparable to established
reference values for patients with ABC (Table 1) [25].
Similarly, baseline scores in the MONARCH 3 population
were comparable to average scores from two normative
populations: (a) a female population from 13 European

Union countries, aged 18 to >70 years, and (b) a male
and female population from the U.S. with the same age
ranges (Table 1) [26].

There were no clinically meaningful (≥10 points) between
treatment differences in change from baseline scores for
the majority of symptom scores (except diarrhea) and any
functioning scores for the EORTC QLQ-C30 or BR23 (Figs. 2
and 3). Some QLQ-C30 and BR23 symptoms statistically
favored the placebo arm: fatigue (between treatment group
difference � SE, 4.96 � 1.72; p = .004), nausea/vomiting
(2.77 � 1.12; p = .01), appetite loss (4.03 � 1.89; p = .03),
body image (−5.11 � 1.95; p = .01), and systemic therapy
side effects (4.48 � 1.20; p < .001; Figs. 2 and 3). The same
was true for global HRQoL (−4.36 � 1.45; p = .003) and role

Figure 4. Patient-reported diarrhea, as measured by the European Organization for Research and Treatment of Cancer, by cycle
among patients taking abemaciclib plus a nonsteroidal aromatase inhibitor.

Figure 5. Forest plot of time to sustained deterioration of European Organization for Research and Treatment of Cancer Quality of
Life Core 30 global health, symptoms, and functioning items.
Abbreviations: CI, confidence interval; HR, hazard ratio; NSAI, nonsteroidal aromatase inhibitor.
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functioning (−4.25 � 1.90; p = .03). None of these differences
met the ≥10-point predefined criteria indicating clinically mean-
ingful declines.

The only symptom for which there was both a statistically
significant and clinically meaningful (≥10 points) difference
favoring the placebo arm was diarrhea (18.68 � 1.80; p < .001;
Fig. 2). Importantly, patient-reported diarrhea was greatest dur-
ing early study visits, peaking at cycle 3 and subsequently
decreasing over time (Fig. 4). There was a similar trend for
investigator-assessed diarrhea adverse events, with the
greatest incidence of any grade diarrhea and grade 3 diarrhea
occurring in the first three cycles, and following antidiarrheal
treatment and/or dose adjustments, incidence was lower later
in treatment (supplemental online Fig. 1) [27].

Time to Sustained Deterioration
When investigating TTSD on the QLQ-C30 (Fig. 5) and BR23
(Fig. 6), there were no statistically significant or clinically mean-
ingful differences between treatment arms for global HRQoL,
most symptoms, or any functional items. Diarrhea was the only
symptom that clinically and statistically favored the placebo
arm (hazard ratio, 1.74; 95% CI, 1.25–2.40; Fig. 5).

DISCUSSION

Given the palliative nature of metastatic breast cancer
combined with relatively long OS and PFS, patients with
ABC will likely undergo multiple lines of sequential regimens
including the addition of new therapies, which may introduce
new treatment-related toxicities that could negatively affect
HRQoL [17]. Thus, minimizing treatment impact on HRQoL,
symptoms, and functioning is a key objective when adding a
new treatment to an existing regimen [5, 17, 18], and PROs
should be monitored closely alongside treatment efficacy [13,
14, 16]. In MONARCH 3, patient-reported global HRQoL, most
symptoms (except diarrhea), and functioning scales did not
show clinically meaningful differences in the abemaciclib plus
NSAI arm compared with NSAI alone. Furthermore, patients
in the abemaciclib arm did not have statistically significant or

clinically meaningful differences in TTSD (except diarrhea)
compared with the placebo arm.

The exception to these results was diarrhea, as patients
in the abemaciclib arm experienced both a clinically mean-
ingful and statistically significant worsening from baseline
and a shorter TTSD compared with patients in the placebo
arm. These results are not surprising given previously dis-
closed safety data from MONARCH 3 and other abemaciclib
trials that have shown diarrhea to be the most commonly
reported adverse event [6, 8–12]. Although there was an
overall increase in diarrhea in patients taking abemaciclib, it
was predominantly low grade with 72.8% of all cases in the
abemaciclib arm being grade 1 or grade 2 and no cases of
grade 4 diarrhea [12]. The median onset for diarrhea was
8 days in the abemaciclib arm, and the median duration was
10.5 days for grade 2 and 8 days for grade 3. As shown in
Figure 4 and supplemental online Figure 1, incidence of both
patient-reported diarrhea symptoms and investigator-
assessed diarrhea adverse events was highest by cycle 3 and
was lower in subsequent cycles. Diarrhea did not frequently
result in abemaciclib discontinuation (1.8%) [12]. There is
clear evidence that when abemaciclib-related diarrhea is
treated at the first loose stool with over-the-counter anti-
diarrheal medication and/or dose modifications, it resolves
over time with no impact on efficacy and returns to baseline
levels after discontinuation [27].

MONARCH 2 post hoc analyses demonstrated patients in
the abemaciclib arm experienced a significantly longer TTSD
on most patient-reported symptom and functioning scores
compared with patients in the placebo arm [19]. These
results differ from MONARCH 2 in that there were no differ-
ences in PROs statistically favoring the abemaciclib arm; this
may be explained, at least in part, by later line of therapy,
shorter PFS in MONARCH 2, different endocrine partners,
and/or different study population characteristics [19].

This study has several strengths and limitations to con-
sider. A strength of this study is the use of the EORTC QLQ-
C30 [20]. Broadly used in cancer trials as a well-validated
and reliable tool, the QLQ-C30 has supported HRQoL claims
in both U.S. Food and Drug Administration and European

Figure 6. Forest plot of time to sustained deterioration of the Breast Cancer Questionnaire symptoms and functioning items.
Abbreviations: CI, confidence interval; HR, hazard ratio; NSAI, nonsteroidal aromatase inhibitor.
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Medicines Evaluation Agency labels [20]. Additionally, it
assesses global health status and a multitude of symptoms
and functions, making it a well-rounded tool to characterize
the patient experience. Previous studies have shown that
pain, fatigue, and overall HRQoL have ranked as very impor-
tant issues to patients while receiving treatment [28, 29, 30],
which were all assessed and described here. Furthermore,
physical and social function have been reported as important
functioning items from a patient perspective while receiving
cancer treatment [29]. In MONARCH 3, physical, social, and
cognitive function did not show statistically significant and
clinically meaningful worsening among patients taking abe-
maciclib plus NSAI compared with NSAI alone. High compli-
ance rates during the study, including the follow-up after
discontinuation, are another strength. The use of a sustained
definition for the time to event analyses is considered a
strength as it differs from time to first deterioration, which
only considers the initial worsening of a symptom and may
not reflect the patient’s full experience on therapy. For exam-
ple, the TTSD approach allows for a brief worsening of symp-
toms immediately after adding a treatment and subsequent
improvement, which is useful when adding an additional
treatment to an existing regimen. However, TTSD analyses are
also limited in the potential for an imbalance in study arms in
the number of potential assessment points, as data collection
is stopped at the time of disease progression. Longitudinal
analytic techniques for HRQoL are evolving, and future studies
should continue to evaluate the optimal approach for pallia-
tive treatment settings. Although the EORTC QLQ-C30 and
BR23 include items to measure symptoms associated with
drug toxicity (such as diarrhea, fatigue, and nausea/vomiting),
these are primarily intended to characterize the patient expe-
rience during treatment as part of a holistic assessment of
HRQoL rather than investigator-assessed treatment-related
adverse events. It is possible that all symptoms experienced
by patients were not captured by these instruments. Although
selected symptom and functional item scores generated in
the EORTC QLQ-C30 were shown to be correlated with treat-
ment toxicity during the development and validation of the
instrument [20], future oncology trials may benefit from use
of fit-for-purpose instruments, such as the National Institutes
of Health–National Cancer Institute PRO–Common Terminol-
ogy Criteria for Adverse Events that measures patient-felt tox-
icities at frequent intervals to directly inform the assessment
of safety/tolerability. Another limitation is data cannot be
assumed to be missing at random since it is likely that patients
who were more ill had lower compliance. However, high com-
pliance percentages among those on-treatment across all
study visits minimizes the impact of this limitation to the
greatest extent possible. PROs were not collected at every
study cycle, and, thus, health-state changes could have
occurred between assessments. Conclusions are limited to the
treatment period, as PROs were not assessed after the 30-day
visit after discontinuation. Finally, there was no adjustment for
multiplicity; thus, there is potential inflation of type I error.

CONCLUSION

In MONARCH 3, the assessment of PROs across a 2-year
treatment period in patients with HR+, HER2− ABC indicated

that, although select scores statistically favored the placebo
arm, most symptoms and functioning scales did not meet
the threshold for clinically meaningful differences among
those receiving abemaciclib plus NSAI as initial endocrine-
based therapy compared with NSAI alone. Diarrhea was the
only patient-reported symptom with a clinically meaningful
and statistically significant negative impact from abemaciclib
treatment, but these data were consistent with previous
safety reports indicating that it was well managed, reached
its maximum frequency and severity in early cycles, and sub-
sequently reduced over the treatment period. Taken along-
side prior efficacy results demonstrating superior PFS and
ORR in patients taking abemaciclib plus NSAI compared with
NSAI alone [11, 12] and prior reports of abemaciclib toxicity
profiles in the abemaciclib and placebo arms [11, 12, 27],
this study further supports treatment with abemaciclib plus
either letrozole or anastrozole for postmenopausal women
with HR+, HER2− ABC.
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