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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 (HR1/
HER2–) advanced breast cancer (ABC).

METHODS In this open-label, multicenter, randomized phase II trial, pre/perimenopausal
women with clinically aggressive HR1/HER2– ABC were randomly assigned 1:1
to first-line ribociclib (600 mg once daily; 3 weeks on, 1 week off) plus
letrozole/anastrozole and goserelin or investigator’s choice of combination CT
(docetaxel plus capecitabine, paclitaxel plus gemcitabine, or capecitabine plus
vinorelbine). The primary end point was progression-free survival (PFS).

RESULTS Among 222 patients randomly assigned to ribociclib plus ET (n 5 112) or
combination CT (n 5 110), 150 (67.6%) had symptomatic visceralmetastases, 41
(18.5%) had rapid disease progression per investigator’s judgment, and 31
(14.0%) had symptomatic nonvisceral disease. Overall, 106 (47.7%) patients had
investigator-assessed visceral crisis. The median 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. Themedian
PFS was 21.8 months (ribociclib plus ET; [95% CI, 17.4 to 26.7]) and 12.8 months
(combination CT; [95% CI, 10.1 to 18.4); hazard ratio, 0.61 [95% CI, 0.43 to 0.87];
P 5 .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 (hazard ratio, 0.76 [95% CI, 0.55 to 1.06]). Lower rates of
symptomatic adverse events were observed in the ribociclib versus CT arm.

CONCLUSION First-line ribociclib plus ET showed a significant PFS benefit, similar response
rates, and better tolerability over combination CT in patients with clinically
aggressive HR1/HER2– ABC.

INTRODUCTION

Approximately one third of newly diagnosed breast
cancer (BC) cases are in premenopausal women, in whom
the disease is often aggressive.1-4 For hormone receptor–
positive, human epidermal growth factor receptor 2–neg-
ative (HR1/HER2–) advanced breast cancer (ABC) with
aggressive disease features, including symptomatic, rapidly

progressing disease, or life-threatening visceral crisis re-
quiring rapid disease control, combination chemotherapy
(CT) remains a recommended first-line treatment.5,6 Several
regimens (eg, docetaxel plus capecitabine, paclitaxel plus
gemcitabine, or capecitabine plus vinorelbine) have dem-
onstrated superior efficacy to that of single-agent CT but are
associatedwith higher incidences of adverse events (AEs).7-13

Combination CT continues to be preferred in patients with
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critical disease features because of the need for a more rapid
response and higher response rate in these patients.7-13

However, unlike the clear preference for CT for HR– ABC
treatment, CT is generally less effective in HR1 ABC.14 Thus,
an unmet medical need exists in the HR1/HER2– ABC pa-
tient population for therapy options that provide a rapid
response and durable efficacy while sparing patients the
toxicities associated with combination CT.

Cyclin-dependent kinase 4 and 6 inhibitors (CDK4/6i, eg,
ribociclib, palbociclib, and abemaciclib) plus endocrine
therapy (ET) have shown significant progression-free sur-
vival (PFS) benefit over ET alone and are now standard
first-line treatment for patients with HR1/HER2–ABC.6,15-19

A significant PFS and overall survival (OS) benefit with a
higher response rate was observed for first-line ribociclib
plus ET over ET alone in the phase III MONALEESA-7 trial in
premenopausal patients with HR1/HER2– ABC.18,20,21

However, although phase III 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.15-19,22

To our knowledge, to date, no published randomized con-
trolled trial (RCT) data have reported a comparison between
a first-line CDK4/6i plus ET and combination CT in patients
with clinically aggressive, high disease burden HR1/HER2–
ABC. Here, we report the final analysis of the RIGHT Choice
trial, thefirst prospective comparison of afirst-line CDK4/6i
(ribociclib) plus ET versus combination CT in premenopausal
women with HR1/HER2– ABC with symptomatic visceral
metastases, rapid disease progression or impending vis-
ceral compromise, or markedly symptomatic nonvisceral
disease; these patients were defined as having clinically
aggressive ABC.

METHODS

Study Design

This open-label phase II trial was conducted in 13 countries.
Patients were randomly assigned (1:1) to oral ribociclib
(600mg once per day on a 3-week-on, 1-week-off schedule)
plus ET (letrozole 2.5 mg or anastrozole 1 mg once daily
orally; continuous daily schedule) with goserelin (3.6 mg
subcutaneous implant administered once on day 1 of each
28-day cycle) or combination CT of investigator’s choice
among one of the three regimens (docetaxel plus capeci-
tabine, paclitaxel plus gemcitabine, or capecitabine plus
vinorelbine; Data Supplement, Table S1, online only). If one
CT agent was discontinued because of AEs, patients could
continue the other agent as monotherapy.

Random assignment was stratified by the 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 ≥2 years group for the purpose of stratification only).
The statistician was blinded to treatment until database lock.
Patients received treatment until disease progression, unac-
ceptable toxicity, death,ordiscontinuation foranyother reason.

Participants

Eligible patients were pre/perimenopausal (hereby referred
to as premenopausal) women age 18-59 years, with histo-
logically or cytologically confirmed progesterone or estrogen
(>10%) receptor–positive (ER1 or PR1), HER2– ABC
(locoregionally recurrent or metastatic, not amenable to
curative therapy) and an Eastern Cooperative Oncology

CONTEXT

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 2–negative (HR1/HER2–) advanced breast cancer (ABC), in which combination CT is typically used to
achieve a rapid response?

Knowledge Generated
This first ever prospective head-to-head comparison between a CDK4/6i (ribociclib) plus ET and combination CT showed
improved progression-free survival, similar response rates, and lower symptomatic adverse event rates with ribociclib plus
ET versus combination CT in patients with clinically aggressive HR1/HER2– ABC.

Relevance (K.D. Miller)
The “conventional wisdom” that patients with visceral disease need CT even if estrogen receptor–positive should be
retired.*

*Relevance section written by JCO Senior Deputy Editor Kathy D. Miller, MD.
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Group performance status of 0-2. Measurable disease per
RECIST version 1.1 was required.23 Patients were eligible if
combination CT was clinically indicated per investigator’s
judgment for aggressive disease, namely symptomatic vis-
ceral metastases, rapid disease progression or impending
visceral compromise, or markedly symptomatic nonvisceral
disease. Patients who received (neo)adjuvant therapy for BC
were eligible; adjuvant therapy with aromatase inhibitors
was permitted if the subsequent treatment-free interval
was >12 months.

Patients were ineligible if they received prior systemic an-
ticancer therapy for ABC. Patients with livermetastases were
ineligible if bilirubin levels were >1.53 the upper limit of
normal (ULN) or if the AST or ALT levels were >53 the ULN.

End Points

The primary end point was locally assessed PFS (time from
the date of random assignment to the date of the first
documented progression or death due to any cause). Sec-
ondary end points were time to treatment failure (TTF), 3-
month treatment failure rate (TFR), overall response rate
(ORR), clinical benefit rate (CBR), time to response (TTR),
OS, health-related quality of life, and safety (Data Supple-
ment, Table S2). The 3-month TFR analysis was planned to
assess the early efficacy of the treatments. The ORR, CBR,
and TTR outcomes were without confirmation; confirmation
imaging was not mandatory according to the study protocol
as this was a phase II, nonregistrational study.23

Assessments

Tumor assessments were performed every 6 weeks (first 12
weeks), every 8 (next 32 weeks), and then every 12 weeks
(Data Supplement, Table S3). AEs were characterized and
graded according to the National Cancer Institute Common
Terminology Criteria for Adverse Events, version 4.03. After
discontinuation of study treatment, all patients were fol-
lowed up for safety for 30 days (except in case of death,
follow-up loss, or consent withdrawal). Exploratory end
points were biomarker analyses and medical resource uti-
lization. An exploratory PFS analysis of select subgroups is
reported here; quality-of-life end points will be reported
separately. Visceral crisis determination was according to
investigator’s judgment at start of the study, largely based
on ABC 3 guidelines.5

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 inde-
pendent ethics committee or institutional review board at
each site and the health authority of participating countries.
A steering committee comprising participating investiga-
tors, Novartis representatives, and one patient with BC who
did not participate in this trial, supervised the study. All
patients providedwritten informed consent. RIGHTChoice is
registeredwith ClinicalTrials.gov (identifier: NCT03839823).

Statistical Analysis

All efficacy analyses were performed using the full analysis
set, comprising all randomly assigned patients, per the
intention-to-treat principle. Safety analyses were per-
formed in patients who received ≥1 dose of any study
treatment component (safety set).

For the primary efficacy analysis, PFS was compared be-
tween treatment arms using a log-rank test stratified
according to randomly assigned stratification criteria. For
the prespecified primary analysis, a determination that
approximately 110 patients had disease progression or died
was required to detect a hazard ratio of 0.67 with a power of
80% at a one-sided alpha level of 10%. The PFSwas censored
at the last adequate tumor assessment if no event was
documented. Additionally, any event documented after two
or more missing tumor assessments or initiation of a new
antineoplastic therapy was censored at the adequate tumor
assessment before the event. For TTF, discontinuation rea-
sons that counted as events included AEs, death, loss to
follow-up, pregnancy, progressive disease, physician or pa-
tient decision, or receipt of new antineoplastic therapy.
Kaplan-Meier method was used to estimate time-to-event
analyses. A stratified Cox proportional hazards model was
used to estimate the hazard ratio and 95%CIs. This studywas
not powered to demonstrate a treatment difference in sec-
ondary end points. The PFS and secondary end points analysis
presented here is from the final database lock (May 10, 2023).

RESULTS

Patients

From March 4, 2019, to November 16, 2021, a total of 222
patients were randomly assigned to receive ribociclib plus
ET (n 5 112) or combination CT (n 5 110; CONSORT diagram
[Fig 1]). Demographics and baseline characteristics were
well balanced between the treatment arms (Table 1). Al-
though 143 patients (64.4%) had de novo advanced or me-
tastatic disease, 79 (35.6%) patients had relapsed from early
disease. In total, 150patients (67.6%)hadsymptomatic visceral
metastases, 41 (18.5%) experienced rapid disease progression,
and 31 (14.0%) had symptomatic nonvisceral metastases.
Overall, 106 patients (47.7%) had investigator-assessed vis-
ceral crisis. In addition, most patients (n 5 191; 86.0%)
had ≥50% ER1 tumors. The majority of patients (n 5 124,
55.9%) had ≥3 metastatic sites. Specifically, liver-only, lung-
only, and liver or lungmetastases were present in 107 (48.2%),
117 (52.7%), and 169 (76.1%) patients, respectively.

In the CT arm, 10 patients did not receive any study treat-
ment because of consent withdrawal (n5 9) and physician’s
decision towithdraw (n5 1); all patients in the ribociclib arm
received study treatment. Among the 100 patients who re-
ceived combination CT, 24 (24.0%) received docetaxel plus
capecitabine, 34 (34.0%) received paclitaxel plus gemcita-
bine, and 42 (42.0%) received capecitabine plus vinorelbine.
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At the second and final database lock data cutoff, themedian
follow-up time (the time from random assignment 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%) and 83 (75.5%) patients in the ribociclib and CT
arms, mostly because of disease progression (65 [58.0%]
and 65 [59.1%] patients in the ribociclib and CT arms,
respectively [Data Supplement, Table S4]). The median
duration of treatment exposure was 17.6 months (IQR, 7.9-
29.5) in the ribociclib arm and 10.9 months (IQR, 6.3-17.7)
among the three combination CT regimens. The median
relative dose intensity in the ribociclib armwas 97.35% (IQR,
73.02%-100%). In the ribociclib arm, 24.1% and 5.4% of
patients required one or two ribociclib dose reductions,
respectively; >2 ribociclib dose reductions were not allowed.
In the CT arm, 13.0%, 16.0%, and 20.0% of patients required
one, two, or three or more dose reductions, respectively.

Primary End Point

At data cutoff for final PFS analysis, at which 132 events had
occurred, the median PFS was 21.8 months (95% CI, 17.4 to
26.7) with ribociclib plus ET versus 12.8months (95%CI, 10.1

to 18.4) with combination CT (hazard ratio, 0.61 [95% CI,
0.43 to 0.87]; one-sided P 5 .003; Fig 2A). At 12 and
24 months, the PFS rates were 68.9% (95% CI, 59.3 to 76.7)
and 46.5% (95% CI, 36.4 to 56.0) in the ribociclib versus
54.5% (95% CI, 43.7 to 64.0) and 23.6% (95% CI, 14.2 to
34.4) in the CT arm, respectively. The PFS benefit in the
subgroups was generally consistent with the overall pop-
ulation; however, the degree of benefit was less in patients in
visceral crisis and in those with recurrent disease (Fig 3).

Secondary End Points

The median TTF was 18.6 months versus 9.1 months with
ribociclib plus ET and combination CT (hazard ratio, 0.50
[95% CI, 0.36 to 0.68]; Fig 2B), respectively. The 3-month
TFRs were 11.6% (95% CI, 6.3 to 19.0) with ribociclib plus
ET versus 21.8% (95% CI, 14.5 to 30.7) with combination
CT. Most 3-month treatment failure events were due to
disease progression with similar rates in both arms
(ribociclib plus ET, 9.8%; combination CT, 10.0%; Data
Supplement, Table S5).

The median TTR was 4.9 months versus 3.2 months with
ribociclib plus ET and combination CT (hazard ratio, 0.76
[95% CI, 0.55 to 1.06]; Fig 2C), respectively. Waterfall plots

Patients screened

(N = 289)

Excluded

  Did not meet inclusion criteria
  Withdrew consent
    (before screening phase completion)

(n = 67)

(n = 65)
(n = 2)

Assigned to combination CT arm

  Received combination CT
  Withdrew consent and did not receive treatment

(n = 110)

(n = 100)
(n = 10)

Randomly assigned

(n = 222)

Included in efficacy analysis

(n = 112)

Discontinued treatment

  PD
  AE
  Death
  Physician decision
  Patient decision

(n = 77)

(n = 65)
(n = 8)
(n = 1)
(n = 1)
(n = 2)

Assigned to ribociclib plus ET arm

  Received ribociclib plus ET
(n = 112)

(n = 112)

Discontinued treatment

  PD
  AE
  Death
  Physician decision
  Patient decision

(n = 83)

(n = 65)
(n = 4)
(n = 0)
(n = 5)
(n = 9)

Included in efficacy analysis

(n = 110)

FIG 1. CONSORT diagram. AE, adverse event; CT, chemotherapy; ET, endocrine therapy; PD, progressive disease.
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showed comparable tumor size changes from baseline to
weeks 6 and 12 between the treatment arms (Data Supple-
ment, Fig S1). The ORR was 66.1% in the ribociclib arm and
61.8% in the CT armwhile the CBRwas 81.3% in the ribociclib
arm and 74.5% in the CT arm (Table 2). Sensitivity analyses
in the safety set, which excluded the 10 patients in the CT arm
who did not receive any study treatment, confirmed these
findings (Data Supplement, Table S6, Fig S2).

The OS data were immature at database cutoff date, with 34
(30.4%) and 29 (26.4%) deaths in the ribociclib and CT arms,
respectively. The median OS was not reached (NR) in the
ribociclib arm (95% CI, 38.6 months to NR) or the CT arm
(95%CI, 30.8months to NR; hazard ratio, 0.92 [95%CI, 0.56
to 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%,
and64.6% in the ribociclib andCT arm, respectively (Fig 2D).

Safety

The safety set included 112 and 100 patients in the ribociclib
and CT arms, respectively. All patients experienced at least
one all-grade AE (Table 3 and Data Supplement, Table S7).
Higher rates of hematologic events including neutropenia and
leukopenia were observedwith ribociclib plus ETwhile higher
rates of nonhematologic 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, experienced an all-cause grade 3 or 4

TABLE 1. Patient Characteristics at Baseline

Characteristics
Ribociclib 1 ET

(n 5 112)
Combination CT

(n 5 110)

Age, years, median (range) 44.0 (26-58) 43.0 (26-55)

Female sex, No. (%) 112 (100.0) 110 (100.0)

Race, No. (%)

Asian 60 (53.6) 58 (52.7)

White 51 (45.5) 52 (47.3)

Black or African American 1 (0.9) 0

Histological tumor grade, No. (%)

I 10 (8.9) 16 (14.5)

II 66 (58.9) 61 (55.5)

III 35 (31.3) 29 (26.4)

Missing 1 (0.9) 4 (3.6)

ECOG performance status, No. (%)

0 46 (41.1) 42 (38.2)

1 63 (56.3) 62 (56.4)

2 3 (2.7) 6 (5.5)

Disease-free interval,a No. (%)

De novo disease 70 (62.5) 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 8 (7.1) 7 (6.4)

>24 months 28 (25.0) 28 (25.5)

HER2 receptor negative, No. (%) 112 (100.0) 110 (100.0)

Estrogen receptor positive,b No. (%) 112 (100.0) 110 (100.0)

≥50% 95 (84.8) 96 (87.3)

<50% 8 (7.1) 4 (3.6)

Progesterone receptor positive,c

No. (%)
99 (88.4) 102 (92.7)

Disease history, No. (%)

Rapid progression 23 (20.5) 18 (16.4)

Symptomatic nonvisceral disease 15 (13.4) 16 (14.5)

Symptomatic visceral metastases 74 (66.1) 76 (69.1)

Visceral crisis status, No. (%)

Yes 57 (50.9) 49 (44.5)

Metastatic sites,d No. (%)

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)

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) 5 (4.5)

(continued in next column)

TABLE 1. Patient Characteristics at Baseline (continued)

Characteristics
Ribociclib 1 ET

(n 5 112)
Combination CT

(n 5 110)

Metastatic sites, No. (%)

1 19 (17.0) 11 (10.0)

2 29 (25.9) 39 (35.5)

≥3 64 (57.1) 60 (54.5)

Abbreviations: BC, breast cancer; CT, chemotherapy; ECOG, Eastern
Cooperative Oncology Group; ET, endocrine therapy; HER2, human
epidermal growth factor receptor 2.
aDefined as the duration between the date patient received complete
tumor resection for primary BC lesion to the date of disease recurrence.
bAmong the nine patients in the ribociclib plus ET arm with missing
estrogen receptor percentage, one patient had an Allred score of 5, two
patients had an Allred score of 6, five patients had an Allred score of 8,
and one patient did not have estrogen receptor percentage or Allred
score.
cTwo patients in the ribociclib plus ET arm had an unknown
progesterone receptor status.
dThe same patient may have multiple visceral metastatic sites.
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AEs. The most common grade 3 or 4 AEs were neutropenia
(59.8% and 36.0%) and leukopenia (25.0% and 8.0%) in the
ribociclib and CT arm, respectively. Themost common grade
3 or 4 biochemical abnormality was an increased ALT level
(ribociclib arm, 6.3%; CT arm, 12.0%; Data Supplement,
Table S8). Two patients (1.8%) in the ribociclib arm
experienced grade ≥3 QTc prolongation without evidence of
arrythmia. Grade ≥3 febrile neutropenia was reported in
three patients (3.0%) in the CT arm only. All-grade and grade
3/4 infections occurred in 39.3% and 5.4% versus 44.0% and
12.0% of patients in the ribociclib and CT arms, respectively.
The colony-stimulating factors were used in 4.5% of patients
in the ribociclib arm (not recommended per protocol for
patients receiving ribociclib with neutropenia without infec-
tion) versus 25.0% in the CT arm. Overall, treatment-related
AEs led to discontinuation of any study component in 6.3%
versus 27.0% of patients in the ribociclib and CT arms, re-
spectively. In the ribociclib arm,patients discontinuedbecause
of increased AST (four patients) or bilirubin (two patients); in
the CT arm, patients discontinued because of neutropenia (six
patients), palmar-plantar erythrodysesthesia (five patients),
peripheral sensory neuropathy (three patients), or pulmonary
embolism (two patients). Treatment-related serious AEs were
reported in two (1.8%) and eight (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,
9.9months, 18.2months, and 23.4months. 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 at-
tributed to ABC.

DISCUSSION

This final analysis of the RIGHT Choice trial showed a
clinically meaningful, statistically significant PFS benefit
with first-line ribociclib plus ET over combination CT in
premenopausal women with clinically aggressive HR1/
HER2– ABC in which combination CT is typically is used to
achieve a rapid tumor response. This PFS benefit was ob-
served inmost subgroups. In this trial, PFSwith combination
CT was longer than the historical data in advanced
disease.7-13 Ribociclib plus ET showed a longer TTF and a
similar ORR as combination CT, matching historical com-
bination CT tumor response rates.7-9 Although the median
TTR slightly favored combination CT over ribociclib plus ET
by 1.7 months in this premenopausal patient population
(Fig 2C), the similar ORR along with the similar changes in
tumor size from baseline to weeks 6 and 12 with ribociclib
plus ET and combination CT (Data Supplement, Fig S1),
indicated comparable activity at those time points. The OS
data, although immature at final database lock, showed a

similar survival trend for both arms, suggesting there is
likely no meaningful difference in survival benefit with
combination CT versus ribociclib plus ET.

AEswith ribociclib plus ETwere in linewith the known safety
profile, with no new safety signals observed.17-19 AEs with
combination CT were also consistent with previously pub-
lished data, with higher rates of symptomatic AEs including
nausea, vomiting, fatigue, and diarrhea, compared with
ribociclib plus ET.7-9,24 Additionally, treatment-related AEs
that led to discontinuation of any study component were
seen in a higher percentage of patients receiving combi-
nation CT versus those receiving ribociclib plus ET, thus
supporting a favorable tolerability of ribociclib plus ET. As
determining the choice of treatment includes taking into
account the relative toxicity of each treatment, these efficacy
and safety data collectively show that ribociclib plus ET may
be a better alternative to combination CT in this patient
population.

In RIGHT Choice, 47.7% of patients were determined to have
visceral crisis by investigators’ assessment (principally based
on ABC 3 guidelines available at the time of study design),
reflecting the considerable disease burden of the trial pa-
tients.5 The visceral crisis definition remains imprecise, and
determination largely depends on clinical judgment; thus,
some subjectivity was involved when characterizing patients
in this regard. The ABC 5 guidelines, published in 2020,
further clarified the visceral crisis definition by adding lab-
oratory evaluation of liver function on the basis of elevated
bilirubin levels.6 However, patients with liver metastases and
bilirubin levels >1.5 times theULNwere ineligible for this trial,
as such patients require immediate individualized treatment,
which clearly impedes their inclusion in a RCT. Exploratory
subgroup analysis of patients with investigator-assessed
visceral crisis in this trial showed similar PFS and TTR du-
rations in the two arms; however, the symptomatic AE rates
were lower in those in the ribociclib versus the CT arm.25

A few specificities of this trialmust be considered. The sample
size was smaller in this phase II proof-of-concept study, as
performing large-scale phase III studies for this 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
performance bias. Ten patients in the CT arm did not receive
any study treatment; however, this fact likely did not affect
the efficacy results for the intention-to-treat population, as
confirmed by sensitivity analyses in the safety set that ex-
cluded these patients (Data Supplement, Fig S2, Data Sup-
plement, Table S6). The CT regimens used here are commonly
used CT regimens in the ABC clinical setting. Not all combi-
nation CT regimens used in the ABC setting in clinics could be
included in the comparator arm. Anthracycline-based com-
bination CT regimens, which have been shown to have effi-
cacy as first-line treatments in patients with ABC, were not
included because of potential of increased cardiotoxicities
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associatedwith them;notably, 32 (14.4%)patientshad received
anthracycline in (neo)adjuvant setting and relapsed.26-29 In
addition, most patients had >50% ER1 tumors and PR1
tumors; therefore, these findings may not apply to patients
with low ER1 or PR– tumors. The 50% ER cutoff to split
patients with lower versus higher endocrine sensitivity was
used based on significant differences in ET benefit between
these tumor ER expression levels.30 Finally, the majority of
patients in this trial have de novo ABC disease and thus the
validity of these findings in patients with recurrent disease
warrants further investigation.

The results of the RIGHT Choice trial are aligned with those
from the MONALEESA-7 trial, which showed PFS benefit
(median PFS: 23.8months) withfirst-line ribociclib plus ET
in premenopausal patients with HR1/HER2– ABC.18

However, MONALEESA-7 excluded patients with exten-
sive symptomatic disease or visceral crisis and included
patientswith prior CT in the advanced setting.18 The Young-
PEARL and PEARL trials are the only published examples
comparing a CDK4/6i plus ET with single-agent CT in
patients with HR1/HER2– ABC.31,32 In Young-PEARL,
which excluded patients with symptomatic serious visceral
metastases, second-line palbociclib plus exemestane
demonstrated longer PFS over capecitabine by 5.7 months
in premenopausal patients.32 In PEARL, second-line pal-
bociclib plus ET did not meet the superiority threshold
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FIG 3. Subgroup analysis of PFS. The results from subgroups with small patient numbers (disease-free interval <2 years and low [<50]
estrogen receptor–positive status) need to be interpreted with caution. CT, chemotherapy; ET, endocrine therapy; PFS, progression-free
survival.

TABLE 2. ORR and CBR (full analysis set)

Outcome Measures
Ribociclib 1 ET

(n 5 112)a
Combination CT

(n 5 110)a

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)

Progressive disease 9 (8.0) 6 (5.5)

Unknown 2 (1.8) 16 (14.5)

ORR,b No. (%)
95% CI

74 (66.1)
56.5 to 74.7

68 (61.8)
52.1 to 70.9

CBR,c No. (%)
95% CI

91 (81.3)
72.8 to 88.0

82 (74.5)
65.4 to 82.4

NOTE. Data are No. (%) or No. (%) (95% CI). The 95% CIs for the
frequency distribution of each variable were computed using a normal
approximation method.
Abbreviations: CBR, clinical benefit rate; CT, chemotherapy; ET,
endocrine therapy; ORR, overall response rate.
aPatients with measurable disease at baseline were included in these
analyses.
bPatients with complete or partial response without confirmation.
cPatients with complete or partial response without confirmation (or
stable disease lasting 24 weeks or more or noncomplete response
without progressive disease lasting 24 weeks or more). Confirmation
imagingwas notmandatory according to the study protocol, as this was
a phase II, nonregistrational study.23

Journal of Clinical Oncology ascopubs.org/journal/jco | Volume 42, Issue 23 | 2819

Final Results From the Phase II RIGHT Choice Trial

http://ascopubs.org/journal/jco


versus single-agent CT in postmenopausal women with
less aggressive disease.31 Conversely, RIGHT Choice in-
vestigated first-line treatment of patients with a signifi-
cant disease burden using combination CT as the
comparator.

In conclusion, we report the final analysis of the phase II
RIGHT Choice trial of first-line ribociclib plus ET versus

combination CT in premenopausal women with clinically
aggressiveHR1/HER2–ABC, including investigator-assessed
visceral crisis. The data show PFS superiority with ribociclib
plus ET over combination CT, with similar response rates,
lower symptomatic AE rates, and fewer discontinuations
because of treatment-related AEs. Thus, ribociclib plus ET
could be considered a first-line treatment option in this
patient population.
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TABLE 3. Adverse Events

Events

Ribociclib 1 ET (n 5 112), No. (%) Combination CT (n 5 100),a No. (%)

All Grades Grade 3 Grade 4 All Grades Grade 3 Grade 4

Any eventb 112 (100.0) 71 (63.4) 18 (16.1) 100 (100.0) 62 (62.0) 11 (11.0)

Hematologic events

Neutropenia 94 (83.9) 57 (50.9) 10 (8.9) 50 (50.0) 29 (29.0) 7 (7.0)

Leukopenia 55 (49.1) 28 (25.0) 0 26 (26.0) 7 (7.0) 1 (1.0)

Anemia 40 (35.7) 6 (5.4) 0 43 (43.0) 11 (11.0) 0

Nonhematologic events

ALT increased 23 (20.5) 6 (5.4) 0 30 (30.0) 6 (6.0) 0

AST increased 23 (20.5) 8 (7.1) 0 29 (29.0) 5 (5.0) 0

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

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

Vomiting 8 (7.1) 1 (0.9) 0 30 (30.0) 0 0

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

Fatigue 9 (8.0) 0 0 25 (25.0) 2 (2.0) 0

Palmar-plantar erythrodysesthesia 3 (2.7) 0 0 32 (32.0) 5 (5.0) 0

Abbreviations: CT, chemotherapy; ET, endocrine therapy.
aThe 10 patients in the combination CT armwhowere randomly assigned to CT but did not receive any treatment were not included in the safety set.
bListed are events that were reported in at least 20% of the patients in either arm irrespective of causality.
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APPENDIX

TABLE A1. List of Principal Investigators and Recruitment Sites

Investigator Country

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

Erhan Gokmen Turkey

Esat Namal Turkey

Eznal Izwadi Mohd Mahidin Malaysia

Fadi Farhat Lebanon

Flora Chong Li Tze Malaysia

Gül Başaran Turkey

Hakan Harputluoglu Turkey

Hamdy Abdel Azim Egypt

Hikmat Abdelrazeq Jordan

Hesham ElGhazaly Egypt

K. Govind Babu India

Konstantin Penkov Russian Federation

Le Thanh Duc Vietnam

Ling-Ming Tseng Taiwan

Liudmila Osmanova Russian Federation

Ludmila Zhukova Russian Federation

Meher Lakshmi Konatum India

Mehmet Ali Nahit Şendur Turkey

Ming-Shen Dai Taiwan

Mona Ayoubi Lebanon

Nagi El-Saghir Lebanon

Naiyarat Prasongsook Thailand

Napa Parinyanitikul Thailand

Nikita Volkov Russian Federation

Nuri Karadurmus Turkey

Patrapim Sunpaweravong Thailand

Peter Cher Siang Ang Singapore

Pei Jye Voon Malaysia

Rabab Gaafar Egypt

Rasha Abdel Motagaly Egypt

Richard Khanyile South Africa

Sema Sezgin Goksu Turkey

Shin-Cheh Chen Taiwan

Sudeep Gupta India

Su Mien Lynette Ngo Singapore

(continued in next column)

TABLE A1. List of Principal Investigators and Recruitment Sites
(continued)

Investigator Country

Swee Hsia Choong Malaysia

Terence Aik Huang Tan Singapore

Umut Demirci Turkey

Wei-Pang Chung Taiwan

Wen-Son Hsieh Singapore

Yen-Shen Lu Taiwan

Yesim Eralp Turkey

Yoon Sim Yap Singapore

Yuan-Ching Chang Taiwan

Yueh Ni Lim Malaysia
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