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Context Summary

Key Objective

Can a cyclin-dependent kinase 4/6 inhibitor (CDK4/6i) plus endocrine therapy (ET) be

used instead of combination chemotherapy (CT) for treating patients with clinically &
aggressive hormone receptor-positive, human epidermal growth factor receptor Z-Q
negative (HR+/HER2-) advanced breast cancer (ABC), in which combination@

typically used to achieve a rapid response? 6
Knowledge Generated SQ

This first ever prospective head-to-head comparison betv@KMGi (ribociclib) plus

ET, and combination CT showed improved progresst-fre survival, similar response
rates, and lower symptomatic adverse event rat th¥fibociclib plus ET versus

combination CT in patients with clinically a ssive HR+/HER2- ABC.

Relevance (written by Kathy Miller): nventional wisdom' that patients with

visceral disease need chemother ven if ER+ should be retired.
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Abstract
Purpose

A head-to-head comparison of efficacy between a cyclin-dependent kinase 4/6 inhibitor
plus endocrine therapy (ET) versus combination chemotherapy (CT) has never been
reported in patients with clinically aggressive hormone receptor-positive, human &

epidermal growth factor receptor 2-negative (HR+/HER2-) advanced breast ca@

(ABC). %C)
Patients and methods EQ

In this open-label, multi-center, randomized phase 2 trial, @nopausal women
z

with clinically aggressive HR+/HER2- ABC were randﬁi :1 to first-line ribociclib
a

(600 mg daily; 3-weeks-on, 1-week-off) plus letro strozole and goserelin or
investigator’s choice of combination CT (docetaxehplus capecitabine, paclitaxel plus

gemcitabine, or capecitabine plus vinor; @The primary endpoint was progression-

free survival (PFS). 0%
Results Q

Among 222 patients #andowmized to ribociclib plus ET (n=112) or combination CT
(n=110), 150 (67. had symptomatic visceral metastases, 41 (18.5%) had rapid
disease pr(€e)s on per investigator’s judgment, and 31 (14.0%) had symptomatic non-
visc is€ase. Overall, 106 (47.7%) patients had investigator-assessed visceral
cris:?:dian follow-up time was 37.0 months. At data cutoff, 31.3% (ribociclib arm)
and 15.5% (CT arm) of patients had completed study treatment and transitioned to post-

trial access. The median PFS was 21.8 months (ribociclib plus ET; 95% CI, 17.4-26.7

4
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months) and 12.8 months (combination CT; 95% CI, 10.1-18.4 months); hazard ratio
[HR], 0.61; 95% ClI, 0.43-0.87; P=.003. The overall response rates and the median time
to response in the ribociclib versus CT arms, respectively, were 66.1% and 61.8% and
4.9 months and 3.2 months (HR, 0.76; 95% CI, 0.55-1.06). Lower rates of sympton;%

adverse events were observed in the ribociclib versus CT arm Q

Conclusions C)Q‘

First-line ribociclib plus ET showed a significant PFS benéefit, sin@%onse rates,

and better tolerability over combination CT in patients with cl@/ aggressive

HR+/HER2- ABC. &E

Keywords: ribociclib, cyclin-dependent kinas%@ 6 inhibitors, combination
C

chemotherapy, advanced breast cancer, @r e therapy

©
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Introduction

Approximately one-third of newly diagnosed breast cancer (BC) cases are in
premenopausal women, in whom the disease is often aggressive.'* For hormone
receptor—positive, human epidermal growth factor receptor 2—negative (HR+/HER2K
advanced breast cancer (ABC) with aggressive disease features, including Q
symptomatic, rapidly progressing disease or life-threatening visceral crisis r@w’mg
rapid disease control, combination chemotherapy (CT) remains a rec ed first-

line treatment.> ¢ Several regimens (eg, docetaxel plus capecita;@aclitaxel plus

gemcitabine, or capecitabine plus vinorelbine) have demoan~ superior efficacy to

that of single-agent CT but are associated with higher @ces of adverse events

(AEs).”'3 Combination CT continues to be prefe@patients with critical disease
ns€ a

features due to the need for a more rapid re& nd higher response rate in these
patients.”'3 However, unlike the clear ce for CT for HR- ABC treatment, CT is
generally less effective in HR+ AB% us, an unmet medical need exists in the

HR+/HER2- ABC patient pop@o for therapy options that provide a rapid response
and durable efficacy %@aring patients the toxicities associated with combination

cT. &

Cyclin-dem@Qkinase 4 and 6 inhibitors (CDK4/6i, eg, ribociclib, palbociclib, and

abenci)' plus endocrine therapy (ET) have shown significant progression-free

suvu

patients with HR+/HER2- ABC.5: 5-19 A significant PFS and overall survival (OS) benefit

(PFS) benefit over ET alone and are now standard first-line treatment for

with a higher response rate was observed for first-line ribociclib plus ET over ET alone

in the phase 3 MONALEESA-7 trial in premenopausal patients with HR+/HER2-
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ABC."8 20.21 However, although phase 3 CDK4/6i studies included patients with visceral
disease, those with high burden of disease, extensive symptomatic visceral disease, or

visceral crisis were excluded from these trials.'5-19. 22

To date, no published randomized controlled trial (RCT) data have reported a &
comparison between a first-line CDK4/6i plus ET and combination CT in ﬁgwith
clinically aggressive, high disease burden HR+/HER2- ABC. Here w re%e final
analysis of the RIGHT Choice trial, the first prospective comparis % first-line
CDKA4/6i (ribociclib) plus ET versus combination CT in pren%ausal women with
HR+/HER2- ABC with symptomatic visceral metast@d disease progression or

impending visceral compromise, or markedly s@om tic non-visceral disease; these

patients were defined as having cIinicaIIy,@ e ABC.

Methods Q\
Study Design %@

This open label phase 2 triaMWas conducted in 13 countries. Patients were randomized
(1:1) to oral ribociglip’( mg per day on a 3-weeks-on, 1-week-off schedule) plus ET
(letrozole 2?9&' anastrozole 1 mg orally; continuous daily schedule) with goserelin

(3.6 m %u

inyestigator’s choice among one of three regimens (docetaxel plus capecitabine,

aneous implant; day 1 of each 28-day cycle) or combination CT of

?ﬁitaxel plus gemcitabine, or capecitabine plus vinorelbine; Table S1). If one CT agent
was discontinued because of AEs, patients could continue the other agent as

monotherapy.
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Randomization was stratified by presence of liver metastases (present or absent) and a
disease-free interval (the time between complete tumor resection for primary BC lesion
to disease recurrence) <2 years (yes or no; patients with de novo stage 4 disease were
included in the disease-free interval 22 years group for the purpose of stratificati &
only). The statistician was blinded to treatment until database lock. Patient@ﬁd

treatment until disease progression, unacceptable toxicity, death, or disgontihuation for

any other reason. 0%

Participants

Eligible patients were pre/perimenopausal (hereby ref as premenopausal)
women aged 18- 59 years, with histologically or gically confirmed progesterone or
estrogen (>10%) receptor positive (ER+ or, %ER} ABC (locoregionally recurrent
or metastatic, not amenable to curativ@Xpy) and an ECOG performance status of 0
to 2. Measurable disease per Re Evaluation Criteria In Solid Tumors (RECIST)
v1.1 was required.?? Patient@e eligible if combination CT was clinically indicated per
investigator’s judgme ggressive disease, namely, symptomatic visceral
metastases, rapi &e progression or impending visceral compromise, or markedly
symptomat’@Q—visceral disease. Patients who received (neo)adjuvant therapy for BC
were el@; adjuvant therapy with aromatase inhibitors was permitted if the

s%\ ent treatment-free interval was >12 months.

Patients were ineligible if they received prior systemic anti-cancer therapy for ABC.
Patients with liver metastases were ineligible if bilirubin levels were >1.5x the upper limit
of normal (ULN), or if the aspartate transaminase (AST) or alanine transaminase (ALT)

levels were >5x the ULN.
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Endpoints

The primary endpoint was locally assessed PFS (time from the date of randomization to

the date of the first documented progression or death due to any cause). Secondary

endpoints were time to treatment failure (TTF), 3-month treatment failure rate (T

overall response rate (ORR), clinical benefit rate (CBR), time to response@ S,

health-related quality of life, and safety (Table S$2). The 3-month TFR @nalySis was

planned to assess the early efficacy of the treatments. The ORR, %and TTR
Qnandatory

outcomes were without confirmation; confirmation imaging \é)

according to the study protocol as this was a phase 2@ egistrational study.?
Assessments

Tumor assessments were performed ev &ks (first 12 weeks), every 8 (next 32
weeks), and then every 12 weeks ). AEs were characterized and graded
according to the NCI CTCAE, y4. fter discontinuation of study treatment, all
patients were followed up @fety for 30 days (except in case of death, follow-up loss
or consent withdra loratory endpoints were biomarker analyses and medical
resource utilizaﬁ& exploratory PFS analysis of select subgroups is reported here;
quality-of: deoints will be reported separately. Visceral crisis determination was
acc @o investigator’s judgment at start of the study, largely based on ABC 3

es.b

The trial was conducted in accordance with Good Clinical Practice guidelines and the
Declaration of Helsinki. The protocol and any amendments were approved by an

independent ethics committee or institutional review board at each site and the Health
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Authority of participating countries. A steering committee comprising of participating
investigators, Novartis representatives, and one patient with BC who did not participate
in this trial, supervised the study. All patients provided written informed consent. RIGHT

Choice is registered with ClinicalTrials.gov (NCT03839823).

Statistical Analysis \Q&
Il

All efficacy analyses were performed using the full analysis set, comprjsi
randomized patients, per the intent-to-treat principle. Safety anal: ere performed in

patients who received =1 dose of any study treatment compo afety set).

For the primary efficacy analysis, PFS was compare $§¢een treatment arms using a
tr

log rank test stratified according to randomlzat atification criteria. For the

prespecified primary analysis, a determl 110 patients had disease

progression or died was required to & azard ratio (HR) of 0.67 with a power of
h

80% at a one-sided alpha level o@

tumor assessment if no e% documented. Additionally, any event documented
S

e PFS was censored at the last adequate

following two or mor: ing tumor assessments or initiation of a new anti-neoplastic
therapy was ¢ Qhe adequate tumor assessment prior to the event. For TTF,
discontinuat ésons that counted as events included AEs, death, loss to follow-up,
pregn ogresswe disease, physician or patient decision, or receipt of new
inepplastic therapy. Kaplan-Meier method was used to estimate time-to-event
%yses. A stratified Cox proportional-hazards model was used to estimate the HR and
95% confidence intervals (Cl). This study was not powered to demonstrate a treatment
difference in secondary endpoints. The PFS and secondary endpoints analysis

presented here is from the final database lock (May 10, 2023).

10
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Results
Patients

From March 4, 2019 to November 16, 2021, a total of 222 patients were randomized to
receive ribociclib plus ET (n=112) or combination CT (n=110; CONSORT diagra

1]). Demographics and baseline characteristics were well balanced betwe@
treatment arms (Table 1). While 143 patients (64.4%) had de novo advanc

metastatic disease, 79 (35.6%) patients had relapsed from early In total, 150
patients (67.6%) had symptomatic visceral metastases, 41 ( prerlenced rapid
disease progression, and 31 (14.0%) had symptomatic isceral metastases.
Overall, 106 patients (47.7%) had investigator-assessed visceral crisis. Also, most
patients (n=191; 86.0%) had 250% ER+t The majority of patients (n=124,
55.9%) had =3 metastatic sites. Specifi \ er-only, lung-only, and liver or lung

metastases were present in 107 ( @ 7117 (52.7%), and 169 (76.1%) patients,

respectively. 0%

In the CT arm, 10 pati@iid not receive any study treatment due to consent
withdrawal (n=9& sician’s decision to withdraw (n=1); all patients in the ribociclib
arm receiv dy treatment. Among the 100 patients who received combination CT,
24 (24 0% eived docetaxel plus capecitabine, 34 (34.0%) received paclitaxel plus

er@oine, and 42 (42.0%) received capecitabine plus vinorelbine. At the second and
hatabase lock data cutoff, the median follow-up time (the time from randomization
to data cutoff date) was 37.01 months. Overall, 35 (31.3%) and 17 (15.5%) patients in
the ribociclib and CT arms, respectively, completed study treatment and were

transitioned to the post-trial access program. Treatment was discontinued in 77 (68.8%)

11
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and 83 (75.5%) patients in the ribociclib and CT arms, mostly due to disease
progression (65 [58.0%] and 65 [59.1%] patients in the ribociclib and CT arms,
respectively [Table S4]). The median duration of treatment exposure was 17.6 months
(interquartile range [IQR], 7.9-29.5 months) in the ribociclib arm and 10.9 m Q (IQR,
6.3-17.7 months) among the three combination CT regimens. The medj Ive dose
intensity in the ribociclib arm was 97.35% (IQR, 73.02%-100.0%). ociclib arm,
24.1% and 5.4% of patients required 1 or 2 ribociclib dose re D@s, respectively; >2

ribociclib dose reductions were not allowed. In the CT a 0%, 16.0%, and 20.0% of

patients required 1, 2, or 3 or more dose reductions@ctively.
Primary Endpoint @Q
At data cutoff for final PFS analysis, ich 132 events had occurred, the median PFS
was 21.8 months (95% ClI, 17.4- onths) with ribociclib plus ET versus 12.8
ths)

months (95% ClI, 10.1-186

one-sided P=.003; Fi )- At 12 and 24 months, the PFS rates were 68.9% (95% ClI,

with combination CT (HR, 0.61; 95% CI, 0.43-0.87;

59.3%-76.7%) 66% (95% ClI, 36.4%-56.0%) in the ribociclib versus 54.5% (95%
Cl, 43.7%-@%) and 23.6% (95% ClI, 14.2%-34.4%) in the CT arm, respectively. The
PFS it/An the subgroups was generally consistent with the overall population;

h«@e)er, the degree of benefit was less in patients in visceral crisis and in those with
zcurrent disease (Fig. 3).

Secondary Endpoints

The median TTF was 18.6 months versus 9.1 months with ribociclib plus ET and

combination CT (HR, 0.50; 95% CI, 0.36-0.68; Fig. 2B), respectively. The three-month

12
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TFRs were 11.6% (95% ClI, 6.3%-19.0%) with ribociclib plus ET versus 21.8% (95% CI,
14.5%-30.7%) with combination CT. Most three-month treatment failure events wz

due to disease progression with similar rates in both arms (ribociclib plus ET, Qn;

combination CT, 10.0%; Table S5). Q}

The median TTR was 4.9 months versus 3.2 months with ribociclib Q‘Pand
combination CT (HR, 0.76; 95% CI, 0.55-1.06; Fig. 2C), resp Y@. Waterfall plots
showed comparable tumor size changes from baseline to %6 and 12 between the
treatment arms (Fig. S1). The ORR was 66.1% in theyieciclib arm and 61.8% in the
CT arm, while the CBR was 81.3% in the rib% m and 74.5% in the CT arm (Table

2). Sensitivity analyses in the safety set, Whi

NN

that did not receive any study tre@onfirmed these findings (Table S6, Fig. S2).

xcluded the ten patients in the CT arm

The OS data were immature ase cutoff date, with 34 (30.4%) and 29 (26.4%)
deaths in the ribociclib and arms, respectively. The median OS was not reached
(NR) in the ribocicli QQS% Cl, 38.6 months-NR) or the CT arm (95% CI, 30.8

months-NR; , 092, 95% ClI, 0.56-1.52). The 12-, 18-, 24- and 30- month OS rates

were 87.9%" 85.1%, 77.3%, and 66.6% and 92.5%, 86.5%, 73.7%, and 64.6% in the

rib c@nd CT arm, respectively (Fig. 2D).

¥f:ty

The safety set included 112 and 100 patients in the ribociclib and CT arms, respectively.
All patients experienced at least one all-grade AE (Tables 3 and S7). Higher rates of

hematologic events including neutropenia and leukopenia were observed with ribociclib

13
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plus ET while higher rates of non-hematologic events including nausea, vomiting,

diarrhea, and fatigue were observed with combination CT.

Overall, 79.5% and 73.0% of patients in the ribociclib and CT arms, respectively,

neutropenia (59.8% and 36.0%) and leukopenia (25.0% and 8.0%) in theq}g
t

experienced an all-cause grade 3 or 4 AE. The most common grade 3 or 4 AE?:
and
y was an

CT arm, respectively. The most common grade 3 or 4 biochemical abnor
increased ALT level (ribociclib arm, 6.3%; CT arm, 12.0%; Table %WO patients
(1.8%) in the ribociclib arm experienced = grade 3 QTc prol ion without evidence of
arrythmia. =2Grade 3 febrile neutropenia was reporte@ atients (3.0%) in the CT arm
only. All-grade and grade 3/4 infections occurre 39.3% and 5.4% versus 44.0% and
12.0% of patients in the ribociclib and CT @ pectively. The colony stimulating
factors were used in 4.5% of patients i ribociclib arm (not recommended per
protocol for patients receiving ri @ ith neutropenia without infection) versus 25.0%
in the CT arm. Overall, treat érelated AEs led to discontinuation of any study
component in 6.3% v gj()% of patients in the ribociclib and CT arms, respectively.
In the ribociclib lents discontinued due to increased AST (4 patients) or bilirubin
(2 patients ;@&T arm, patients discontinued due to neutropenia (6 patients),
palmac)gf erythrodysesthesia (5 patients), peripheral sensory neuropathy (3
pa@), or pulmonary embolism (2 patients). Treatment-related serious AEs were

Eported in 2 (1.8%) and 8 (8.0%) patients in the ribociclib and CT arms, respectively.

Five deaths (4.5%) occurred in the ribociclib arm during the 30 days after the end of
study treatment; these deaths were attributed to BC progression. These five patients

had a ribociclib treatment duration of 1.0 month, 8.6 months, 9.9 months, 18.2 months,

14
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and 23.4 months. No on-treatment deaths occurred in the combination CT arm. The
patient in the ribociclib arm who died during the first 6 months of treatment experienced
a serious AE of sepsis, which was not considered treatment related according to the

principal investigator’s judgment, with death on study day 38 attributed to ABC, &

N
i o

This final analysis of the RIGHT Choice trial showed a clini aningful, statistically
significant PFS benefit with first-line ribociclib plus ET %ﬁmbination CTin
premenopausal women with clinically aggressiv RﬁRZ— ABC in which
combination CT is typically is used to achie @d tumor response. This PFS benefit
was observed in most subgroups. In thi&{é& PFS with combination CT was longer than
the historical data in advanced d% 13 Ribociclib plus ET showed a longer TTF as
well as a similar ORR as co ton CT, matching historical combination CT tumor
response rates.” Althﬁ‘h median TTR slightly favored combination CT over

ribociclib plus ETS%/

similar OR@n ith the similar changes in tumor size from baseline to weeks 6 and
cieli

onths in this premenopausal patient population (Fig. 2C), the

b plus ET and combination CT (Fig. $1), indicated comparable activity at

th@s points. The OS data, although immature at final database lock, showed a

War survival trend for both arms, suggesting there is likely no meaningful difference

in survival benefit with combination CT versus ribociclib plus ET.

AEs with ribociclib plus ET were in line with the known safety profile, with no new safety

signals observed.''9 AEs with combination CT were also consistent with previously

15
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published data, with higher rates of symptomatic AEs including nausea, vomiting,
fatigue, and diarrhea, compared with ribociclib plus ET.”-% 24 Additionally, treatment-
related AEs that led to discontinuation of any study component were seen in a higher
percentage of patients receiving combination CT versus those receiving ribocicli 'ﬁg
ET, thus supporting a favorable tolerability of ribociclib plus ET. As determipi NQ)
choice of treatment includes taking into account the relative toxicity of ac%

these efficacy and safety data collectively show that ribociclib pm&ay be a better

alternative to combination CT in this patient population. %

In RIGHT Choice, 47.7% of patients were determine@ge visceral crisis by

investigators’ assessment (principally based on @3 guidelines available at the time

atment,

of study design), reflecting the considerab e burden of the trial patients.® The
visceral crisis definition remains impr: \,and determination largely depends on
clinical judgment; thus, some su %«y was involved when characterizing patients in
this regard. The ABC 5 gui@%published in 2020, further clarified the visceral crisis
definition by adding Iary evaluation of liver function based on elevated bilirubin
levels.® Howeve;ﬁ ights with liver metastases and bilirubin levels >1.5 times the ULN
were ineligi r this trial, as such patients require immediate individualized treatment,
which e%npedes their inclusion in a RCT. Exploratory subgroup analysis of
at@ with investigator-assessed visceral crisis in this trial showed similar PFS and
¥

durations in the two arms, however, the symptomatic AE rates were lower in those

in the ribociclib versus the CT arm.?®

A few specificities of this trial must be considered. The sample size was smaller in this

phase 2 proof of concept study, as performing large-scale phase 3 studies for this

16
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(&
ve igation.

specific patient population was not possible. As treatment blinding could not be
implemented in the open-label design of this trial, investigators and patients were aware
of treatment assignment information that may have led to detection and performasnice
bias. Ten patients in the CT arm did not receive any study treatment; howev@is fact
likely did not affect the efficacy results for the intent-to-treat populatio Qo‘nfirmed by
sensitivity analyses in the safety set that excluded these patients (Eig=S2, Table S6).
The CT regimens used here are commonly used CT regimen ge ABC clinical
setting. Not all combination CT regimens used in the ng in clinics could be
included in the comparator arm. Anthracycline-base&bination CT regimens, which

have been shown to have efficacy as first-li ents in patients with ABC, were not

included because of potential of increa rdiotoxicities associated with them;
notably, 32 (14.4%) patients had c@j anthracycline in (neo)adjuvant setting and
relapsed.?5-2° Also, most pati&
therefore, these findings r@

ot apply to patients with low ER+ or PR- tumors. The

>50% ER+ tumors as well as PR+ tumors;

50% ER cutoff to@ ents with lower versus higher endocrine sensitivity was used

Ievels.30@

ity of these findings in patients with recurrent disease warrants further

t differences in ET benefit between these tumor ER expression

, the majority of patients in this trial have de novo ABC disease, and thus

The results of the RIGHT Choice trial are aligned with those from the MONALEESA-7
trial, which showed PFS benefit (median PFS: 23.8 months) with first-line ribociclib plus

ET in premenopausal patients with HR+/HER2- ABC.'® However, MONALEESA-7
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excluded patients with extensive symptomatic disease or visceral crisis and included
patients with prior CT in the advanced setting.'® The Young-PEARL and PEARL trials
are the only published examples comparing a CDK4/6i plus ET with single-agent CT in
patients with HR+/HER2- ABC.3"- 32 In Young-PEARL, which excluded patients WT&
symptomatic serious visceral metastases, second-line palbociclib plus ex@ e
demonstrated longer PFS over capecitabine by 5.7 months in premen@ | patients.
32 In PEARL, second-line palbociclib plus ET did not meet the su %y threshold
versus single-agent CT in postmenopausal women with Ies@gsive disease.?!

Conversely, RIGHT Choice investigated first-line treat of patients with a significant

disease burden using combination CT as the cc@ra r.

In conclusion, we report the final analysis/(@nase 2 RIGHT Choice trial of first-line

ribociclib plus ET versus combinatio@u premenopausal women with clinically

aggressive HR+/HER2- ABC, i

show PFS superiority with@

rates, lower sympto E rates, and fewer discontinuations due to treatment-related

ipg investigator-assessed visceral crisis. The data

lib plus ET over combination CT, with similar response

AEs. Thus, ribc& s ET could be considered a first-line treatment option in this

nk the patients enrolled in these studies and their families, as well as the study
investigators. We also thank Dr. Malwinder Singh Sandhu, the site personnel, and the
team that supported this trial. The authors would also like to thank Christine

Chateauneuf, Michael Goldbrunner, Cassandra Slader, Laura Torres Perez, Huilin Hu,

Soyoun Park, Shraddha Serathia, and Ajit Patil for their support. Medical editorial
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Tables and Figures

Table 1. Patient Characteristics at Baseline

Characteristics Ribociclib + ET Combination CT
(n=112) (n=110)
Age, median (range) — years 44.0 (26-58) 43.0 (26-
Female sex, n(%) 112 (100.0) 110 (%O)
Race — n (%)
Asian 60 (53.6) )
White 51 (45.5) Yal: (47 3)
Black or African American 1(0.9) ~ U
Histological tumor grade, n (%) \)
| 10 (8.9) ‘ )  16(145)
Il 66 (58.9) 61 (55.5)
11 35 (31.3) 29 (26.4)
Missing 95‘ E 4 (3.6)
ECOG performance status, n (%) ‘
0 ) 42 (38.2)
1 6.3) 62 (56.4)
2 (2.7) 6 (5.5)
Disease free interval*, n (%) \& -

De novo disease NS 70(625) 73 (66.4)
Relapsed from early breast cancer / , " \/ 42 (37.5) 37 (33.6)
<12 months 6 (5.4) 2(1.8)
>12 and <24 months N\ 8(7.1) 7(6.4)
>24 months v 28 (25.0) 28 (25.5)
HERZ2 receptor negativ %) 112 (100.0) 110 (100.0)
Estrogen receptor pgm@ n (%) 112 (100.0) 110 (100.0)
250% / 95 (84.8) 96 (87.3)
<50% A& 8(7.1) 4 (3.6)
Progesterop eptor positivet, n (%) 99 (88.4) 102 (92.7)

Disease ry,'n (%)

Rapid pr ssion 23 (20.5) 18 (16.4)
Spﬁip foratic non visceral disease 15 (13.4) 16 (14.5)
S omatic visceral metastases 74 (66.1) 76 (69.1)

‘%ral crisis status, n (%)

"Yes 57 (50.9) 49 (44.5)

Metastatic sites*, n (%)
Bone 60 (53.6) 68 (61.8)

Bone only 5 (4.5) 4 (3.6)

CNS 1(0.9) 3(2.7)
Liver 54 (48.2) 53 (48.2)
Liver or lung 87 (77.7) 82 (74.5)
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Lung 62 (55.4) 55 (50.0)

Lymph node 74 (66.1) 75 (68.2)
Other 46 (41.1) 38 (34.5)
Skin 9 (8.0) 2(1.8)

Soft tissue 3(2.7)

(4.5)
Number of metastatic sites, n (%)

5
1 19 (17.0) 11 g
2 29 (25.9)

>3 64 (57.1) ,~64(545)

epidermal growth factor receptor 2. *Defined as the duration between the patient received
complete tumor resection for primary breast cancer lesion to the date_ of disedse recurrence.
**Among the 9 patients in the ribociclib plus ET arm with missing esg? eceptor percentage,

CNS, central nervous system; ECOG, Eastern Cooperative Oncology GroEg;; ER2, human

1 patient had an Allred score of 5, 2 patients had an Allred score =o patients had an Allred
score of 8, and 1 patient did not have estrogen receptor perce?g r Allred score. 1Two
patients in the ribociclib plus ET arm had an unknown proge ne receptor status. The same
patient may have multiple visceral metastatic sites.
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Table 2. Overall Response Rate and Clinical Benefit Rate (full analysis set)

Ribociclib + ET (n=112)* Combination CT (n=110)*
Best overall response
Complete response 7 (6.3) 3 (2.7)
Partial response 67 (59.8) 65 (59.1)
Stable disease 27 (24.1) 20 (18.2) K
Progressive disease 9 (8.0) \ N\
Unknown 2(1.8)
Overall response rate™ (%) [95% CI] 74 (66.1) [56.5-74.7] 68 (61.8
Clinical benefit ratet (%; 95% CI) 91 (81.3) [72.8-88.0]

Data are n (%) or n (%) [95% CI]. The 95% Cls for the frequency distri
variable were computed using a normal approximation method. *Pati
measurable disease at baseline were included in these analyses. atients with
complete or partial response without confirmation. tPatients wi plete or partial
response without confirmation (or stable disease lasting 24 r more or
noncomplete response without progressive disease lasting eeks or more).
Confirmation imaging was not mandatory according to th dy protocol as this was a

phase 2, non-registrational study. & Q/Q
Q\
&
S
<
Q&
&

©
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Table 3. Adverse Events

Events, n (%) Ribociclib + ET Combination CT
(n=112) (n=100)*
All Grade 3 Grade 4 All Grade 3 Grade 4
grades grades
Any event** 112 71 (63.4) 18 (16.1) 100 62 (6 N 11(11.0)
(100.0) (100.0) \Q

Hematologic events

Neutropenia 94 (83.9) 57 (50.9) 10 8 (8.9) 50 (50.0) 9.0) 7 (7.0)

Leukopenia 55 (49.1) 28 (25.0) (26.0 (7.0) 1(1.0)

Anemia 40 (35.7) 6(5.4) 0 43 (43 11 (11.0) 0
Non-hematologic events

Alanine aminotransferase 23 (20.5) 6(5.4) 0 6 (6.0) 0

increased

Aspartate 23 (20.5) 8(7.1) (29.0) 5(5.0) 0

aminotransferase @

increased

Nausea 14 (12.5) 0 27 (27.0) 1(1.0) 0

Alopecia 12 (10.7) 0 20 (20.0) 0 0

Vomiting 8(7.1) . 0 30 (30.0) 0 0

Diarrhea 3 (2.7 0 0 26 (26.0) 1(1.0) 0

Fatigue 9 Q 0 25 (25.0) 2 (2.0 0

Palmar-plantar 0 32 (32.0) 5 (5.0) 0

erythrodysesthesia

*The 10 patients in the com \1 CT arm who were randomized to CT but did not
receive any treatment wii notiNcluded in the safety set. **Listed are events that were

reported in at least e patients in either arm irrespective of causality.
Figure 1. CO @‘

Diagram
Figure lah-Meier Analysis of (A) Progression-free Survival, (B) Time to Treatment
Failurey, ime to Response, and (D) Overall Survival

F% 3. Subgroup Analysis of Progression-free Survival

The results from subgroups with small patient numbers (disease-free interval less than
2 years and low [<50] estrogen receptor—positive status) need to be interpreted with
caution.
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289 patients screened &

67 excluded
65 did not meet inclusion criteria
2 withdrew consent
(prior to screening phase completion)

222 ran

domized

l

112 assigned to ribociclib + ET arm
112 received ribociclib + ET

treatment
65 progressive disease

77 discontinued Qi
8 adverse event < Q
1 death @

1 physician decision K
2 patient decision \
7~ N\ v
(\‘Z Mded in efficacy analysis

=

1

A 4
l
@ 110 assigned to combination CT arm
100 received combination CT

10 withdrew consent and did not receive treatment

83 discontinued

treatment
65 progressive disease
4 adverse event
0 deaths
5 physician decision
9 patient decision

A

A 4

110 included in efficacy analysis
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100 Median
No.of No.of Progression-free
Patients Events Survival, mo
e 80 Ribociclib + ET arm (n=112) 67 21.8
DU Combination CT arm (n=110) 65 12.8
2
2
» 60
o
o
o
5
= 40 —
N
e
S
a 204 Combirlvavtion C‘;"Il:’
Hazard ratio, 0.611 (95% ClI, 0.429-0.870) @
04 P=.003
| | | | | | | | | | | QI | | | | | | | | | |
0 2 4 6 8 10 12 14 16 18 20% 24 26 28 30 32 34 36 38 40 42 44 46
& onths
No. at risk x
Ribociclib + ETarm 112 103 99 90 84 79 73 65 63 ‘@4 41 39 32 30 25 23 19 17 13 6 2 1 0
CombinationCTarm 110 90 84 79 63 54 46 38 29@ 21 13 12 10 8 8 6 6 4 1 1 1 0 0

g Q
100 — @ . .
No. of No. of Median Time to
Patients Events Treatment Failure, mo
80 Ribociclib + ET arm (n=112) 77 18.6
N Combination CT arm (n=110) 93 9.1
o
=
8 60
T
)
E
o
S 40
fe) Ribociclib + ET
()
£
- 20 —
0 Combination CT
\4 AA ! \;l;l Vl;’ ‘;'
0 4 Hazard ratio, 0.497 (95% Cl, 0.363-0.680)
I I I I I I I I I I I I I I I I
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Months
No. at risk
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100 — . .
No. of No. of Median Time to
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o
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Subgroup

All patients
Visceral crisis status (yes vs no)
Yes
No
Disease free interval
< 2 years
= 2 years
Presence of liver metastasis (yes vs no)
Yes
No
Age
<40 years
= 40 years
De novo (yes vs no)
Yes
No
Estrogen receptor status
<50
=50

O

4
&

Ribociclib + ET Combination CT

arm
n/N
67/112

37/57
30/55

11/14
56/98

35/54
32/58

19/32
48/80

36/70
31/42

arm
n/N
65/110

27/49
38/61

8/9
57/101

32/53
33/5

52
45/73
20/37

3/4

56/96

{2&

il

Sl
S %

—e—o

e

L

Fr—e—

F—e——H

—e—

[ ]

[ [ [ [
0.063 0.125 0.25 0.5 1

&

I [T
2 45

n

<

Favors ribociclib + ET

»

Favors combination CT

Hazard Ratio (95% CI)
0.611 (0.429, 0.870)

0.953 (0.574, 1.582)
0.423 (0.254, 0.704)

0.851 (0.325, 2.231)
0.581 (0.398, 0.847)

0.681 (0.420, 1.1086)
0.565 (0.343, 0.933)

0.410 (0.217,0.776)
0.789 (0.505, 1.232)

0.432 (0.270, 0.689)
1.016 (0.562, 1.836)

1.457 (0.124, 17.079)
0.585 (0.398, 0.860)



Downloaded from ascopubs.org by 186.195.230.34 on May 25, 2024 from 186.195.230.034
Copyright © 2024 American Society of Clinical Oncology. All rights reserved.

List of Principal Investigators and Recruitment Sites

Adher Alsayed Saudi Arabia

Ahmed El Bastawisy Egypt

Ajay Gogia India

Chaiyut Charoentum Thailand

Chanchal Goswami India

Chien-Ting Liu Taiwan

Chun Sen Lim Malaysia

Elena Artamonova Russian Federation o
Erhan Gokmen Turkey A
Esat Namal Turkey &
Eznal Izwadi Mohd Mahidin Malaysia

Fadi Farhat Lebanon @ :
Flora Chong Li Tze Malaysia N

Gul Basaran Turkey

Hakan Harputluoglu Turk
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