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Purpose: In the MONALEESA-3 Phase III trial of patients with hormone receptorepositive human
epidermal growth factor receptorenegative advanced breast cancer, ribociclib plus fulvestrant signifi-
cantly improved progression-free survival (PFS) and overall survival (OS). Here, we present patient-
reported outcomes from the trial, including health-related quality of life (HRQOL).
Methods: Patients were randomized (2:1) to receive ribociclib plus fulvestrant or placebo plus fulves-
trant. Time to definitive 10% deterioration (TTD) from baseline in HRQOL (global health status [GHS] from
the EORTC QLQ-C30 questionnaire) and pain (BPI-SF questionnaire) were assessed using Kaplan-Meier
estimates; a stratified Cox regression model was used to estimate the hazard ratio (HR) and 95% CIs.
Results: Deterioration �10% in the EORTC-QLQ-C30 GHS was observed in 33% of patients in the ribociclib
group vs 34% of patients in the placebo (reference) group (HR for TTD � 10% ¼ 0.81 [95% CI, 0.62e1.1]).
Similar findings were noted for TTD �5% (HR ¼ 0.79 [95% CI, 0.61e1.0]) and TTD �15% (HR ¼ 0.81 [95%
CI, 0.60e1.08]). TTD �10% in emotional functioning (HR ¼ 0.76 [95% CI, 0.57e1.01]) trended in favor of
the ribociclib group, whereas results for fatigue and pain were similar between arms. TTD �10% in BPI-SF
pain severity index score (HR ¼ 0.77 [95% CI, 0.57e1.05]) and worst pain item score (HR ¼ 0.81 [95% CI,
0.58e1.12]) trended in favor of ribociclib vs placebo.
Conclusions: In addition to significantly prolonging PFS and OS compared with placebo plus fulvestrant,
adding ribociclib to fulvestrant maintains HRQOL.
© 2020 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Patients with breast cancer receiving early-line therapy typically
report a relatively high health-related quality of life (HRQOL) that
nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:peter.fasching@uk-erlangen.de
http://crossmark.crossref.org/dialog/?doi=10.1016/j.breast.2020.09.008&domain=pdf
www.sciencedirect.com/science/journal/09609776
http://www.elsevier.com/brst
https://doi.org/10.1016/j.breast.2020.09.008
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.breast.2020.09.008
https://doi.org/10.1016/j.breast.2020.09.008


P.A. Fasching, J.T. Beck, A. Chan et al. The Breast 54 (2020) 148e154
may deteriorate over time as the disease progresses [1e3]. Adding
novel therapies to existing treatments can delay disease progres-
sion but can also result in additional toxicities, which may have an
impact on HRQOL [4]. Consequently, advanced breast cancer is
associated with reduced HRQOL scores, including role functioning,
pain, and breast cancer-related symptoms [5]. Recent real-world
evidence demonstrated that disease progression negatively af-
fects the QOL of patients with metastatic breast cancer; therefore,
maintaining QOL while improving progression-free survival (PFS)
outcomes is a desirable goal in the clinical management of this
disease [2,6]. The European Society for Medical Oncology guide-
lines recommend that the effect of new treatments on HRQOL be
assessed in addition to impacts on efficacy and safety [7]. In recent
trials, patient-reported outcomes (PROs) have emerged as crucial
tools for the benefit-risk assessment of novel regimens [3,8e12].

Ribociclib, an oral CDK4/6 inhibitor, in combination with an
aromatase inhibitor or fulvestrant is recommended by current
guidelines across many countries as a treatment option in pre/
perimenopausal and postmenopausal women with hormone
receptorepositive (HRþ)/human epidermal growth factor
receptorenegative (HER2�) advanced breast cancer [7,13]. To date,
all 3 randomized clinical trials (MONALEESA-2, MONALEESA-3, and
MONALEESA-7) investigating combinations of ribociclib with
endocrine therapy in patients with HRþ/HER2� advanced breast
cancer have shown a significantly longer PFS with ribociclib ther-
apy vs placebo [14e16]. The MONALEESA-7 Phase III trial was the
first study in which the addition of ribociclib to endocrine therapy
demonstrated a statistically significant overall survival (OS) benefit
compared with placebo (hazard ratio [HR] ¼ 0.71 [95% CI,
0.54e0.95]; P ¼ .00973) in premenopausal women with advanced
breast cancer [17].

MONALEESA-3 is a Phase III trial of first- or second-line riboci-
clib plus fulvestrant vs placebo plus fulvestrant in postmenopausal
HRþ/HER2� patients with advanced breast cancer [16]. With a
median follow-up of 20.4 months, ribociclib treatment demon-
strated longer PFS vs placebo (median, 20.5 vs 12.8 months;
HR ¼ 0.593 [95% CI, 0.480e0.732]; P < .001) and a manageable
safety profile, in line with previously published ribociclib studies.
The PFS benefit was consistent across prespecified subgroups.
Ribociclib plus fulvestrant reduced the risk of progression or death
by 42% as first-line therapy (HR ¼ 0.577 [95% CI, 0.415e0.802]) and
by 44% as second-line or early-relapse therapy (HR ¼ 0.565 [95% CI,
0.428e0.744]). OS was significantly improved with ribociclib
treatment than with placebo (HR ¼ 0.72 [95% CI, 0.57e0.92];
P < .01129) [18].

A growing body of evidence indicates that pain management
may be associated with improved QOL [19]. This analysis evaluates
PROs, including HRQOL and pain scores, in patients enrolled in the
MONALEESA-3 trial.
Table 1
Global and EORTC QLQ-C30 symptom scores.

Score, Mean (SD) Global HRQOL

Ribociclib þ fulvestrant Baseline (n ¼ 447) 65.5 (19.1)
Cycle 3 day 1 (n ¼ 362) 69.9 (19.6)
Cycle 15 day 1 (n ¼ 219) 71.0 (18.5)

Placebo þ fulvestrant Baseline (n ¼ 224) 68.4 (18.5)
Cycle 3 day 1 (n ¼ 169) 70.9 (17.5)
Cycle 15 day 1 (n ¼ 96) 73.5 (16.6)

EORTC reference value n ¼ 1147 [20] 60.2 (25.5)

EORTC-QLQ-C30 European Organisation for Research and Treatment of Cancer core quali
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2. Patients and methods

2.1. Study design and participants

MONALEESA-3 (NCT02422615) is a Phase III, randomized,
double-blind, placebo-controlled trial evaluating ribociclib plus
fulvestrant in patients with HRþ/HER2� advanced breast cancer
who are receiving treatment in the first- or second-line/early-
relapse settings. Patients were randomized 2:1 to receive either
ribociclib (600 mg/day; 3 weeks on/1 week off) or placebo in
combination with fulvestrant (500 mg on day 1 of each 28-day
cycle, with an additional dose on day 15 of cycle 1). Details of
participants, study treatments, and procedures have been reported
previously [16]. PROs were a secondary objective. The study was
initiated in June 2015, and the data cutoff for this analysis was June
3, 2019. The study was performed in accordance with the Decla-
ration of Helsinki and Good Clinical Practice guidelines. The study
protocol was approved by an independent ethics committee and/or
local institutional review boards for each study site. A steering
committee comprising participating international investigators
and Novartis representatives oversaw the study conduct. An inde-
pendent data monitoring committee assessed the safety data. All
patients provided written informed consent.
2.2. PRO assessments

PROs were analyzed using the European Organisation for
Research and Treatment of Cancer (EORTC) quality-of-life ques-
tionnaire (QLQ)-C30 V3.0 along with the Brief Pain Inventory-Short
form (BPI-SF) questionnaire and the EuroQoL 5-level instrument
(EQ-5D-5L, Version 4.0) to evaluate HRQOL, functioning, treatment-
related side effects, global health status, and disease symptoms,
such as cancer-related pain. Patients were asked to complete the
questionnaires at screening; every 8 weeks for the first 18 months,
and then every 12 weeks until disease progression, death, with-
drawal of consent, loss to follow-up, or patient/guardian decision;
and at the end of treatment. No post-progression PRO assessments
were performed.

Questionnaire responses were scored using a scale ranging from
0 to 100 for QLQ-C30 and from 0 to 10 for BPI-SF. For functional and
global health status/QOL scales, a higher numerical score repre-
sents a better level of functioning/HRQOL/health states. For
symptomatic scales, a higher numerical score represents greater
symptom severity/higher pain intensity.

The primary variable of interest was global health status/global
QOL score of the EORTC QLQ-C30. Secondary variables of interest
included EORTC QLQ-C30 physical, emotional, and social func-
tioning subscale scores and BPI-SF worst pain item, pain severity
index, and pain interference indices.
Symptom Scores

Fatigue Diarrhea Nausea/Vomiting Pain

32.2 (23.1) 6.4 (15.7) 6.4 (14.0) 30.0 (25.5)
33.1 (23.9) 6.7 (15.7) 8.9 (15.4) 25.1 (24.2)
32.3 (22.6) 6.7 (17.4) 6.7 (12.3) 25.3 (23.3)
30.5 (21.4) 6.7 (14.5) 7.0 (14.7) 27.8 (25.9)
29.1 (21.5) 6.7 (14.4) 4.2 (9.8) 24.1 (23.4)
26.2 (18.9) 6.9 (14.4) 5.2 (11.7) 23.1 (21.5)
36.3 (27.0) 5.8 (15.2) 10.3 (19.7) 30.9 (29.6)

ty-of-life questionnaire, HRQOL health-related quality of life.
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Fig. 1. Change from baseline in global health status/QOL scale score of EORTC QLQ-C30. C cycle, D day, EORTC-QLQ-C30 European Organisation for Research and Treatment of Cancer
core quality-of-life questionnaire, EOT end of treatment, FUL fulvestrant, HRQOL health-related quality of life, LSM least squares mean, PBO placebo, QOL quality of life, RIB ribociclib,
SEM standard error of the mean. The time profile provides the average estimates for the change from baseline to the respective cycle as derived using the linear effects model.
Positive changes from baseline indicate improvement in HRQOL.
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2.3. Statistical analyses

Changes from baseline in all subscales obtained from EORTC
QLQ-C30 were estimated using a linear mixed model that included
treatment, stratification factors, baseline score, visit time, and
treatment by visit time interactions as fixed effects and patient as a
random effect in the model. Additionally, change from baseline in
the domain scores, health states, overall health status, and index
values at the time of each assessment were summarized. Descrip-
tive statistics were used to summarize the changes in EORTC QLQ-
C30 pain scores.

Time to definitive deterioration � 10% (TTD; defined as � 10%
worsening of the scales score relative to baseline, with no later
improvement above this threshold observed during the treatment
period, or death due to any cause) in the global health status/QOL
score was investigated. In addition, TTDs of 5% and 15% were
assessed and presented. The survival distributions were presented
using Kaplan-Meier curves. Themedian TTD alongwith 95% CIs was
obtained from Kaplan-Meier estimates. HRs and 95% CIs were
estimated using a stratified Cox regression model.

3. Results

3.1. Patient characteristics

Between June 2015 and June 2016, 726 patients were random-
ized at a 2:1 ratio to ribociclib plus fulvestrant (n ¼ 484) or placebo
plus fulvestrant (n ¼ 242). Baseline demographics and disease
characteristics have been published previously (Supplemental
Table 1) [16].

Overall compliance rates of patients completing the EORTC QLQ-
C30 questionnaire during the treatment period were high in both
groups, with compliance rates at baseline of 92.1% in the ribociclib
group and 93.4% in the placebo group. Compliance rates were >90%
and �80% at the first postbaseline assessment and throughout the
first year of treatment, respectively.

3.2. EORTC QLQ-C30 global health status/QOL score and symptom
scales

The mean (standard deviation; SD) EORTC QLQ-C30 global
150
health/QOL scores at baseline were well balanced between treat-
ment groups: 65.5 (±19.1) in the ribociclib group and 68.4 (±18.5)
in the placebo group (Table 1) and were in line with the EORTC
QLQ-C30 reference values expected for recurrent/metastatic breast
cancer [20] and those reported for a general population (ie, not
cancer specific) of women aged 60e69 years in North American and
Europe (mean, 65.6 years) [21].

The mean (SD) EORTC QLQ-C30 symptom scores assessed at
baseline included fatigue (32.2 [±23.1] in the ribociclib group vs
30.5 [±21.4] in the placebo group), diarrhea (6.4 [±15.7] vs 6.7
[±14.5]), nausea and vomiting (6.4 [±14.0] vs 7.0 [±14.7]), and pain
(30.0 [±25.5] vs 27.8 [±25.9]), which were all similar to the EORTC
QLQ-C30 reference values (Table 1) [20]. In general, at 8 weeks (day
1 of cycle 3) and later during treatment, the EORTC QLQ-C30
symptom scores were maintained or improved slightly, irre-
spective of treatment.

Throughout the study treatment, global health status/QOL
scores were improved from baseline and generally similar between
treatment groups (Table 1 and Fig. 1). In both groups, this
improvement from baseline was consistently maintained until end
of treatment, after which it declined.
3.3. Time to definitive deterioration

Deterioration �10% in global HRQOL was observed in 159/484
patients in the ribociclib group vs 83/242 patients in the placebo
group (Fig. 2a). This resulted in a numerical trend in favor of ribo-
ciclib in TTD �10% in global HRQOL (HR ¼ 0.81 [95% CI, 0.62e1.1]).
Similar findings were noted for TTD �5% (HR ¼ 0.79 [95% CI,
0.61e1.0]; Fig. 2b) and TTD �15% (HR ¼ 0.81 [95% CI, 0.60e1.08];
Fig. 2c). A delay in TTD �10% in global HRQOL was observed for
patients who did not experience a PFS event compared with those
who experienced a PFS event in the ribociclib group (Supplemental
Fig 1a), the placebo group (Supplemental Fig 1b), and for patients
across both treatment groups (Supplemental Fig 1c).

TTD �10% in EORTC QLQ-C30 functioning scores trended in
favor of ribociclib. Mean TTD �10% with ribociclib vs placebo was
38.7 months (137 events) vs 34.9 months (69 events; HR ¼ 0.82
[95% CI, 0.61e1.10]), respectively, for the physical functioning score;
38.6 months (137 events) vs 30.4 months (73 events; HR ¼ 0.76
[95% CI, 0.57e1.01]), respectively, for the emotional functioning
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Fig. 2. Time to definitive deterioration of global health status/QOL scale score of EORTC QLQ-C3 from baseline by �10% (a), �5% (b), and �15% (c). EORTC-QLQ-C30 European
Organisation for Research and Treatment of Cancer core quality-of-life questionnaire, FUL fulvestrant, PBO placebo, QOL quality of life, RIB ribociclib.
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score; and 39.6 months (129 events) vs 38.8 months (53 events;
HR ¼ 1.03 [95% CI, 0.75e1.42]), respectively, for the social func-
tioning score.

TTD �10% in EORTC QLQ-C30 fatigue score was similar between
treatment groups: median, 38.7 months with ribociclib vs 36.0
months with placebo (HR ¼ 0.91 [95% CI, 0.68e1.22]; Fig. 3). TTD
�10% in EORTC QLQ-C30 pain score was also similar between
treatment groups; median, 41.9 months with ribociclib vs not
estimablewith placebo (HR¼ 1.06 [95% CI, 0.74e1.52]; Fig. 4). There
were few patients in this trial with a deterioration�10% in diarrhea
or nausea/vomiting, and median values were not reached for either
domain in either treatment arm (data not shown).

3.4. Pain scores

At 8 weeks, the least squares mean change from baseline in
EORTC QLQ-C30 pain scores was �4.0 in the ribociclib group
(n ¼ 362) vs �3.6 in the placebo group (n ¼ 169), with a treatment
difference of �0.3 (95% CI, �4.0 to 3.3). Through study treatment,
pain scores were generally maintained until end of treatment
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Fig. 4. Time to definitive deterioration of pain score of EORTC QLQ-C3 from baseline by � 1
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(Supplemental Fig 2).
PROs based on the BPI-SF questionnaire indicated a trend in

favor of ribociclib in TTD �10% in pain severity index score
(HR ¼ 0.77 [95% CI, 0.57e1.05]; Fig. 5). TTD �10% in BPI-SF worst
pain item score (HR ¼ 0.81 [95% CI, 0.58e1.12]) also favored ribo-
ciclib over placebo.

4. Discussion

This analysis of PROs in the MONALEESA-3 trial demonstrates
that QOL was maintained until the end of treatment, and the pre-
viously demonstrated improvement in efficacy of ribociclib plus
fulvestrant seemed to be accompanied by a lower risk for HRQOL
deterioration compared with fulvestrant monotherapy, although
the differences were not statistically significant. The EORTC QLQ-
C30 global health/QOL score was improved from baseline and
maintained during treatment but worsened when treatment was
stopped in both treatment groups. Deterioration of HRQOL has
been shown to coincide with disease progression [3]. The pro-
longed PFS reported in the ribociclib group (median, 20.5 months
2 24 2826 30 32 34 36 38 40 42 44 46
, months

PBO + FUL
RIB + FUL

65 148 130138 125 116 96 69 45 23 7 4 0
9 56 4754 42 36 33 17 9 3 1 0 0

0%. EORTC-QLQ-C30 European Organisation for Research and Treatment of Cancer core
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vs 12.8 months [16]) may have translated into the numerically
longer median TTD � 10% in global health score observed in this
analysis.

Because of the established difficulty in interpreting longitudinal
changes in individual symptom and functional subscales in HRQOL
studies, only simple descriptive statistics were reported for changes
from baseline in the PROs in this report. Comprehensive guidelines
on the interpretation of EORTC QLC-C30 scores note that expected
improvements over time are generally smaller than expected de-
clines [22]. In this study, baseline EORTC QLQ-C30 global health/
QOL and symptom subscale values were generally comparable to
those in the general population across >10 countries worldwide
and, most notably, with mean scores reported in women aged >60
years [21]. Therefore, an improvement in QOL during treatment
would not be expected, and delaying deterioration in HRQOL in this
trial, which was achieved with ribociclib treatment, should be
considered an important result.

In addition to global health, the more specific EORTC QLQ-C30
symptom scores, including fatigue, diarrhea, nausea and vomit-
ing, and pain, were maintained or slightly improved from baseline
throughout treatment. It is important to note that patients in both
groups reported a reduction in pain score as early as 8weeks, which
wasmaintained throughout treatment; this result is in linewith the
MONALEESA-2 and MONALEESA-7 studies of ribociclib-based
combinations [23,24]. The ribociclib group also demonstrated a
trend toward a longer time to deterioration of global HRQOL, which
may be a result of having a longer PFS than patients in the placebo
group. Furthermore, assessment of TTD of pain scores of the BPI-SF
questionnaire, a particularly important QOL instrument, supported
the positive trend observed in the ribociclib group. Altogether,
these findings suggest that ribociclib treatment does not worsen
specific EORTC QLQ-C30 symptoms and that the longer duration of
PFS with ribociclib may result in a delay in deterioration of HRQOL
in patients with HRþ/HER2e advanced breast cancer.

In conclusion, these PRO findings indicate that overall HRQOL
was maintained in postmenopausal HRþ/HER2� patients with
advanced breast cancer who received ribociclib plus fulvestrant as
first- or second-line therapy. These results also reaffirm that, in
MONALEESA-3, ribociclib prolonged PFS and OS while maintaining
QOL. Generalizing to the entire MONALEESA trial program, these
PROs from the MONALEESA-3 trial add to the growing body of
evidence indicating that ribociclib in combination with endocrine
therapy may maintain QOL while, at the same time, prolonging
153
survival outcomes in patients with HRþ/HER2� advanced breast
cancer, irrespective of their menopausal status.
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