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ARTICLE INFO ABSTRACT

Keywords: Background: The phase IIIb CompLEEment-1 study evaluated ribociclib plus letrozole in patients with hormone
Advanced breast cancer receptor—positive (HR+), human epidermal growth factor receptor 2-negative (HER2-) advanced breast cancer
Ribociclib

(ABC). Outcomes were investigated in the following subgroups: central nervous system (CNS) metastases, prior
chemotherapy for advanced disease, Eastern Cooperative Oncology Group (ECOG) performance status (PS) 2,
and visceral metastases plus prior chemotherapy for advanced disease or ECOG PS 2.

Patients and methods: Patients with HR+, HER2- ABC without prior hormonal treatment for advanced disease
received oral ribociclib (600 mg once daily, 3 weeks on/1 week off) plus letrozole (2.5 mg once daily, contin-
uous). Primary endpoint was safety/tolerability, assessed via occurrence of adverse events (AEs); key secondary
endpoints included time to progression (TTP), overall response rate, and clinical benefit rate.

Results: 51 patients had CNS metastases, 194 received prior chemotherapy for advanced disease, 112 had ECOG
PS 2, 146 had visceral metastases plus prior chemotherapy, and 77 had visceral metastases plus ECOG PS 2.
Safety results were consistent with those in the overall CompLEEment-1 population; no new safety concerns were
identified. The AE profile was manageable with low rates of discontinuations due to AEs. TTP in patients with
CNS metastases was consistent with the overall study population and shorter for other patient subgroups. Each
patient subgroup achieved meaningful clinical benefit from treatment, consistent with the overall population.
Conclusion: These findings confirm the clinical benefit of ribociclib plus endocrine therapy in high-risk patient
subgroups of clinical interest commonly underrepresented in clinical trials.

CDK4/6 inhibitor
Endocrine therapy

1. Introduction receptor 2-negative (HER2-) advanced breast cancer (ABC) [1]; how-

ever, resistance remains a barrier to long-term clinical benefit, which

Endocrine therapy (ET) is the treatment of choice for patients with has led to the development of therapies that reverse or delay this
hormone receptor—positive (HR+), human epidermal growth factor resistance [2].
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Ribociclib is an oral, selective, cyclin-dependent kinase 4 and 6
(CDK4/6) inhibitor approved for use in combination with ET for the
treatment of patients with HR+, HER2- ABC [3,4]. The MONALEESA
trial program assessed ribociclib in multiple phase III clinical trials. In
patients with HR+, HER2- ABC, ribociclib + ET demonstrated consis-
tently superior clinical benefit compared with ET alone, including sig-
nificant improvement in overall survival (OS) in both premenopausal
(MONALEESA-7) and postmenopausal women (MONALEESA-3 and
MONALEESA-2) [5-7].

Certain subgroups of patients with HR+ ABC have poorer prognoses
compared with other populations, including patients with central ner-
vous system (CNS) metastases [8,9], patients who have received mul-
tiple lines of prior chemotherapy [10], patients with visceral metastases
(particularly liver metastases) [11,12], or patients with poor perfor-
mance status (PS) [13]. CNS metastases often occur in patients with
breast cancer, with brain metastases being diagnosed in up to 30% of
patients with breast cancer overall [8], although patients with
estrogen-receptor positive disease tend to have a lower incidence (5%—
10%) [14]. The development of CNS metastases can be associated with
debilitating neurologic symptoms and poor survival outcomes, with a
median survival rate of 2% at 5 years [8]. It has been estimated that
around three-quarters of patients with breast cancer who develop
distant metastases have visceral lesions, particularly involving the liver
or lungs [15]. A recent meta-analysis of 14 randomized, controlled trials
of ET in the first-line or second-line setting suggests that patients with
visceral metastases could be less likely to respond to ET than those with
non-visceral metastases, with liver metastases appearing to be the least
sensitive to treatment [12]. Poor PS has consistently been found to be
significantly associated with worse OS [13], and treatment with >3 lines
of prior chemotherapy has been shown to be an independent predictor of
shorter progression-free survival [10].

The frequent exclusion from clinical trials of several of these sub-
groups means that data relating to optimal treatment regimens are
lacking. Clinical trials are commonly limited to patients with good PS
and often exclude those who have CNS metastases or who have received
prior chemotherapy [16-19]. For example, patients with an Eastern
Cooperative Oncology Group (ECOG) PS > 1 were excluded in most of
the recent phase III clinical trials of CDK4/6 inhibitors in HR+, HER2—
ABC including the PALOMA-3 (palbociclib), MONARCH-3 (abemaci-
clib), MONALEESA-7 and MONALEESA-3 (ribociclib) trials [20-23].
Exclusion criteria for MONARCH-3 and MONALEESA-3 trials disallowed
patients who had prior systemic therapy (including chemotherapy) or
who had received prior chemotherapy, respectively [20,21], and pa-
tients with evidence or history of CNS metastases were excluded from
MONARCH-3 and MONALEESA-7 trials [20,22]. The MONALEESA-7
and PALOMA-3 trials did, however, allow prior chemotherapy for
advanced disease [22,23]. Unsurprisingly, recent international
consensus guidelines have highlighted the need for more clinical trial
data to provide information on drug performance in the real-world
setting and address current knowledge gaps [1].

The CompLEEment-1 trial is an open-label, single-arm, multicenter,
phase IIIb study that aims to investigate and further explore the safety,
tolerability, and efficacy of ribociclib with letrozole in a population of
patients with HR+, HER2- ABC that is representative of real-world
clinical practice. Overall results for all patients from the Core Phase
have been published previously [24]. Here, we report data from several
patient subgroups of special interest (patients with CNS metastases,
receipt of prior chemotherapy for advanced disease, ECOG PS 2, visceral
metastases plus prior chemotherapy, and visceral metastases plus poor
PS).

2. Methods
2.1. Study design

CompLEEment-1 (ClinicalTrials.gov NCT02941926) was conducted
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in accordance with the Declaration of Helsinki, Good Clinical Practice
guidelines, and all applicable local regulations. The protocol and related
study documentation were approved by an Institutional Review Board/
Independent Ethics Committee/Research Ethics Board, and all patients
provided written informed consent prior to participation.

The detailed study design has been reported previously [24]: patients
with HR+, HER2- ABC who had not received prior hormonal treatment
for advanced disease received ribociclib (600 mg orally, once daily, 3
weeks on/1 week off) plus letrozole (2.5 mg orally, once daily, on a
continuous basis) with or without food (Fig. 1). Pre-/perimenopausal
women also received a concomitant luteinizing hormone-releasing
hormone agonist (goserelin [3.6 mg subcutaneously] or leuprolide
[7.5 mg intramuscularly) administered on Day 1 of Cycle 1 and every 28
days thereafter for hormone suppression.

2.2. Patients

Full details of the eligible patient population have been published
[24]. Key inclusion criteria included men and pre-/postmenopausal
women with locally advanced/metastatic HR+ and HER2- breast cancer
not amenable to curative therapy; de novo disease; prior (neo) adjuvant
therapy was allowed (in case of prior use of non-steroidal aromatase
inhibitor, disease-free interval was required to be > 12 months); ECOG
PS 0-2; no prior ET for treatment of advanced disease; <1 prior line of
chemotherapy for advanced disease; adequate bone marrow and organ
function; and available 12-lead electrocardiogram data.

Exclusion criteria included patients with known hypersensitivity to
the excipients of ribociclib or letrozole; prior CDK4/6 inhibitor or prior
systemic hormonal therapy for ABC (<1 prior regimen of chemotherapy
for metastatic disease was permitted); current use of other anticancer
therapy; concurrent malignancy within 3 years prior to start of study
drug (with exceptions); CNS metastases unless >4 weeks from comple-
tion of therapy (including radiation and/or surgery) for CNS disease
with clinically stable CNS lesions at study initiation with no steroids
and/or enzyme-inducing anti-epileptic medications for brain metastases
>2 weeks before study entry; gastrointestinal function impairment or
disease that may significantly alter study drug absorption; or clinically
significant heart disease and/or recent cardiac event (eg, uncontrolled
hypertension).

2.3. Endpoints

The primary endpoint was safety/tolerability, assessed by a number
of factors, including evaluation of adverse events (AEs), grade 3 or 4
AFs, and serious AEs, as well as AEs that involved dose reduction,
interruption, or discontinuation, and AE-related deaths. AEs of special
interest (neutropenia, hepatobiliary toxicity, and QTcF [QT interval
corrected by Fridericia’s formula prolongation]) were also assessed.

Key secondary endpoints were related to efficacy and included time
to progression (TTP) based on investigator’s assessment, overall
response rate (ORR) for patients with measurable disease, and clinical
benefit rate (CBR).

For this subanalysis, patient populations of interest included those
with poor clinical prognoses (presence of CNS metastases, prior
chemotherapy for advanced disease, ECOG PS 2, presence of visceral
metastases plus prior chemotherapy, and presence of visceral metastases
plus poor PS).

2.4. Assessments

Safety was monitored by assessing patient symptoms through phys-
ical exams and biochemical and hematologic laboratory values at
various timepoints during the Core Phase. AEs were characterized and
graded according to the Medical Dictionary for Regulatory Activities
v22.1 and the National Cancer Institute Common Terminology Criteria
for Adverse Events v4.03.
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Fig. 1. Schematic (not to scale) of the patient subgroups of special interest in this analysis of the CompLEEment-1 study (full analysis set). Red text denotes the 5
subgroups evaluated; additional patient overlaps (patients included in >1 subgroup) are indicated in blue. CNS, central nervous system; ECOG PS, Eastern Coop-
erative Oncology Group performance status.

Table 1

Demographic and baseline characteristics (full analysis set).

Demographic variable All patients (N = CNS metastasis (n Prior chemotherapy (n ECOGPS2(n= VM + prior chemotherapy VM + ECOG PS 2
3246) =51) =194) 112) (n = 146) (n=77)

Median age, y (range) 58.0 (20-92) 56.0 (23-79) 53.0 (24-88) 64.0 (29-86) 53.5 (24-88) 64.0 (29-86)
Age >65 years, n (%) 1073 (33.1) 12 (23.5) 39 (20.1) 55 (49.1) 29 (19.9) 38 (49.4)
Race, n (%)

Caucasian 2553 (78.7) 39 (76.5) 163 (84.0) 81 (72.3) 118 (80.8) 55 (71.4)

Asian 227 (7.0) 6(11.8) 8(4.1) 13 (11.6) 8(5.5) 7 (9.1)

Black 29 (0.9) 0 3(1.5) 1(0.9) 3(2.1) 1(1.3)

Other/unknown 437 (13.5) 6(11.8) 20 (10.3) 17 (15.2) 17 (11.6) 14 (18.2)
ECOG PS 1-2, n (%) 1273 (39.2) 25 (49) 83 (42.8) 112 (100) 67 (45.9) 77 (100)
Histologic grade, n (%)

Well differentiated 297 (9.1) 6 (11.8) 21 (10.8) 9 (8.0) 17 (11.6) 9 (11.7)

Moderately differentiated 1306 (40.2) 17 (33.3) 72 (37.1) 46 (41.1) 47 (32.2) 29 (37.7)

Poorly differentiated 626 (19.3) 12 (23.5) 35 (18.0) 19 (17.0) 26 (17.8) 13 (16.9)

Undifferentiated 30 (0.9) 0 2(1.0) 0 1(0.7) 0

Unknown or missing 987 (30.4) 16 (31.4) 64 (33.0) 38 (33.9) 55 (37.7) 26 (33.8)
Disease status, n (%)

De novo* 1041 (32.1) 15 (29.4) 51 (26.3) 44 (39.3) 28 (19.2) 30 (39.0)

Non-de novo” 2201(67.8) 36 (70.6) 143 (73.7) 67 (59.8) 118 (80.8) 46 (59.7)
Metastatic sites, n (%)

0 15 (0.5) 0 0 1(0.9) 0 0

1 903 (27.8) 3(5.9 47 (24.2) 21 (18.8) 17 (11.6) 0

2 923 (28.4) 10 (19.6) 56 (28.9) 26 (23.2) 43 (29.5) 22 (28.6)

3 644 (19.8) 12 (23.5) 36 (18.6) 23 (20.5) 33 (22.6) 20 (26.0)

4 375 (11.6) 10 (19.6) 24 (12.4) 14 (12.5) 22(15.1) 12 (15.6)

>5 386 (11.9) 16 (31.4) 31 (16.0) 27 (24.1) 31 (21.2) 23(29.9)
Site of metastasis, n (%)

CNS 51 (1.6) 51 (100) 11 (5.7) 2(1.8) 10 (6.8) 1(1.3)

Viscera 1992 (61.4) 35 (68.6) 146 (75.3) 77 (68.8) 146 (100) 77 (100)

Bone 2409 (74.2) 39 (76.5) 154 (79.4) 102 (91.1) 109 (74.7) 68 (88.3)
Chemotherapy for advanced 194 (6.0) 11 (5.7) 194 (100) 2(1.8) 146 (100) 4(5.2)

disease, n (%)

CNS, central nervous system; ECOG PS, Eastern Cooperative Oncology Group performance status; VM, visceral metastases.
Note: Some patients were included in >1 subgroup—see Fig. 1 for full details. Notably, all 146 patients in the VM + prior chemotherapy subgroup were also included in
the prior chemotherapy subgroup, and all 77 patients in the VM + ECOG PS 2 subgroup were also included in the ECOG PS 2 subgroup.

@ De novo includes patients with no date of first recurrence/progression or with a first recurrence/progression within 90 days of initial diagnosis without prior

antineoplastic medication [24].

b Non-de novo disease was calculated as the time from initial diagnosis to first recurrence/progression, categorized as <12 months, >12 to <24 months, and >24

months [24].
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Tumor response was assessed locally based on Response Evaluation
Criteria in Solid Tumors v1.1. Tumor assessments were performed ac-
cording to the current standard of care, with assessments recommended
to take place every 12 weeks until disease progression.

2.5. Statistical analysis

Data were summarized with respect to demographic and baseline
characteristics, and for safety observations and efficacy measurements.
The safety analysis (safety outcomes) and full analysis (efficacy out-
comes) sets had the same definition and comprised patients who
received >1 dose of ribociclib, letrozole, or goserelin/leuprolide (if
applicable) in the Core Phase.

The primary endpoint of safety/tolerability was summarized
descriptively in the safety analysis set. For the secondary efficacy end-
points, TTP distribution was estimated using the Kaplan-Meier method
and descriptive statistics, and ORR and CBR were calculated with 95%
confidence intervals using the Clopper and Pearson exact method. All
statistical analyses were conducted using SAS software (SAS Institute
Inc., Cary, NC, USA).

3. Results
3.1. Patient characteristics and disposition

As previously reported [24], 3246 patients were enrolled in the study
and received >1 dose of treatment between November 30, 2016, and
March 22, 2018. By subgroup, 51 had CNS metastasis, 194 had received
prior chemotherapy, 112 had ECOG PS 2, 146 had visceral metastases
plus prior chemotherapy, and 77 had visceral metastases plus ECOG PS 2
(Fig. 1).

Baseline characteristics by subgroup are shown in Table 1. Median
age was lower in patients with prior chemotherapy (53.0 years) and
higher in patients with ECOG PS 2 (64.0 years), compared with the
overall study population (58.0 years). Histologic grading was similar
across subgroups and was comparable with the overall population, with
the largest proportion of patients having moderately differentiated dis-
ease (33.3%-41.1%). Patients with CNS metastases or with visceral
metastases plus ECOG PS 2 tended to have a greater number of meta-
static sites (31.4% and 29.9%, respectively, had >5 sites) compared with
the overall study population (11.9% had >5 sites).

At data cutoff (November 8, 2019), the median duration of follow-up
was 25.4 months (minimum, 19.1 months). Median duration of exposure
to ribociclib varied across the subgroups (Table 2). Patients with CNS
metastases generally had the longest exposure to treatment (median
16.8 months) and patients with visceral metastases plus prior chemo-
therapy had the shortest exposure (9.5 months).

A total of 1945 (59.9%) patients in the overall study population

Table 2
Patient disposition (full analysis set).
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discontinued treatment (Table 2). The main reasons for treatment
discontinuation for each subgroup were progressive disease (35.3%—
54.1%) and AEs (11.6%-12.4%).

3.2. Safety outcomes

Safety was evaluated in all patients; an overview of the occurrence of
AEs is summarized in Table 3. All patient subgroups experienced fewer
treatment-related AEs (TRAEs; all-grade and grade >3) compared with
the overall study population, with the lowest rates in the subgroup with
visceral metastases plus ECOG PS 2. Rates of AEs were not notably
different in patients who had received prior chemotherapy versus the
overall study population.

Compared with the overall study population, serious TRAEs (all-
grade and grade >3) were less frequent in patients with CNS metastases
(Table 3). All-grade serious TRAEs were less frequent in the prior
chemotherapy subgroup, but grade >3 events were marginally more
frequent, compared with the overall study population. All other sub-
groups experienced a greater number of serious TRAEs than the overall
study population, particularly the patients with ECOG PS 2 (with or
without visceral metastases), in whom all-grade and grade >3 serious
TRAEs occurred at levels ~2-fold higher than in the overall study pop-
ulation and other subgroups. Approximately two-thirds of patients
required dose adjustments or interruptions due to TRAEs, with pro-
portions broadly similar across subgroups and comparable with the
overall study population. Two deaths due to TRAEs were reported: 1 in
the CNS metastasis subgroup (sepsis) and 1 in the ECOG PS 2 group
(hyponatremia, renal failure, and malignant neoplasm of pleura).

The most common all-grade and grade >3 TRAE:s are also reported in
Table 3. In all subgroups, the most common all-grade TRAEs were
neutropenia (62.3%-74.7%) and nausea (27.5%-41.6%); vomiting
(25.0%) was also frequently reported in the ECOG PS 2 subgroup. In
patients with CNS metastases and those who had received prior
chemotherapy (with or without the presence of visceral metastases), the
more frequent grade >3 TRAEs were neutropenia (52.7%-53.6%) and
leukopenia (9.8%-11.6%). In patients with ECOG PS 2 (with or without
visceral metastases), the most frequent grade >3 TRAEs were neu-
tropenia (45.5%-50.9%) and leukopenia (10.4%-10.7%).

The total number of patients who experienced AEs of special interest
is shown in Table 4. Incidences of AEs of special interest (all-grade and
grade >3) were similar across subgroups and comparable with the
overall study population. However, the incidence of QTcF prolongation
varied. In the overall study population, the incidence of all-grade QTcF
prolongation was 6.7%, whereas in patients who received prior
chemotherapy, or who had ECOG PS 2 (with or without visceral me-
tastases), this incidence was higher (7.2%-14.3%).

Variable All patients (N = CNS metastasis (n Prior chemotherapy (n = ECOGPS2 (n= VM + prior chemotherapy (n VM + ECOG PS 2 (n
3246) =51) 194) 112) = 146) =77)

Completed Core Phase,n 1301 (40.1) 19 (37.3) 60 (30.9) 34 (30.4) 38 (26.0) 22 (28.6)
(%)

Median duration of exposure, months
Study treatment 17.8 16.8 12.5 10.7 9.6 10.5
Ribociclib 17.5 16.8 11.9 11.0 9.5 11.0

Discontinued treatment, 1945 (59.9) 32 (62.7) 134 (69.1) 78 (69.6) 108 (74.0) 55 (71.4)
n (%)

Reason for discontinuation
Progressive disease 1109 (34.2) 18 (35.3) 96 (49.5) 40 (35.7) 79 (54.1) 28 (36.4)
Adverse event 504 (15.5) 6 (11.8) 24 (12.4) 13 (11.6) 17 (11.6) 9 (11.7)
Physician decision 112 (3.5) 2 (3.9 4(2.1) 10 (8.9) 4(2.7) 7 (9.1)
Death 46 (1.4) 1(2.0) 2(1.0) 7 (6.3) 2(1.4) 6 (7.8)
Other 174 (5.49) 5(9.8) 8(4.1) 8(7.1) 6 (4.1) 5 (6.5)

CNS, central nervous system; ECOG PS, Eastern Cooperative Oncology Group performance status; VM, visceral metastases.
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Table 3

Overview of AEs (safety analysis set).
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All Grades All patients (N =  CNS metastasis (n Prior chemotherapy (n ECOG PS 2 (n VM + prior chemotherapy VM + ECOG PS 2
3246) =51) =194) =112) (n = 146) n=77)
AEs, n (%) 3203 (98.7) 49 (96.1) 186 (95.9) 111 (99.1) 138 (94.5) 77 (100)
Treatment-related 3091 (95.2) 48 (94.1) 179 (92.3) 102 (91.1) 132 (90.4) 69 (89.6)
SAEs, n (%) 702 (21.6) 8(15.7) 36 (18.6) 51 (45.5) 30 (20.5) 34 (44.2)
Treatment-related 203 (6.3) 2(3.9) 11 (5.7) 15 (13.49) 10 (6.8) 10 (13.0)
Fatal SAEs 62 (1.9) 2(3.9) 4(2.1) 7 (6.3) 4(2.7) 6(7.8)
Treatment-related 14 (0.4) 1(2.0) 0 1(0.9) 0 1(1.3)
AFs leading to discontinuation, n (%) 528 (16.3) 7 (13.7) 25 (12.9) 15 (13.49) 18 (12.3) 10 (13.0)
Treatment-related 418 (12.9) 4(7.8) 19 (9.8) 10 (8.9) 13 (8.9) 7 (9.1)
AFs leading to dose adjustment or 2434 (75.0) 37 (72.5) 141 (72.7) 87 (77.7) 107 (73.3) 57 (74.0)
interruption, n (%)
Treatment-related 2235 (68.9) 33 (64.7) 131 (67.5) 76 (67.9) 98 (67.1) 50 (64.9)
AEs requiring additional therapy, n 2624 (80.8) 41 (80.4) 146 (75.3) 102 (91.1) 106 (72.6) 72 (93.5)
(%)
Treatment-related 1613 (49.7) 21 (41.2) 88 (45.4) 67 (59.8) 68 (46.6) 46 (59.7)
Most common TRAEs (>20% in any subgroup), n (%)
Neutropenia 2417 (74.5) 34 (66.7) 145 (74.7) 71 (63.4) 106 (72.6) 48 (62.3)
Nausea 1166 (35.9) 14 (27.5) 51 (26.3) 41 (36.6) 38 (26.0) 32 (41.6)
Leukopenia 887 (27.3) 12 (23.5) 59 (30.4) 30 (26.8) 43 (29.5) 20 (26.0)
Anemia 605 (18.6) 8(15.7) 32 (16.5) 32 (28.6) 21 (14.49) 21 (27.3)
Vomiting 649 (20.0) 8 (15.7) 26 (13.4) 28 (25.0) 21 (14.4) 19 (24.7)
Alopecia 638 (19.7) 7 (13.7) 10 (5.2) 21 (18.8) 8 (5.5) 17 (22.1)
Grade >3 All patients (N =  CNS metastasis (n Prior chemotherapy (n ECOG PS 2 (n VM + prior chemotherapy VM + ECOG PS 2
3246) =51) =194) =112) (n = 146) n=77)
AEs, n (%) 2461 (75.8) 38 (74.5) 138 (71.1) 96 (85.7) 102 (69.9) 65 (84.4)
Treatment-related 2192 (67.5) 33 (64.7) 126 (64.9) 71 (63.4) 92 (63.0) 45 (58.4)
SAEs, n (%) 590 (18.2) 6(11.8) 30 (15.5) 45 (40.2) 26 (17.8) 30 (39.0)
Treatment-related 178 (5.5) 2(3.9) 11 (5.7) 13 (11.6) 10 (6.8) 8(10.4)
Fatal SAEs 61 (1.9) 2(3.9) 4(2.1) 7 (6.3) 4(2.7) 6 (7.8)
Treatment-related 14 (0.4) 1(2.0) 0 1(0.9) 0 1(1.3)
AEs leading to discontinuation, n (%) 310 (9.6) 5(9.8) 16 (8.2) 11 (9.8) 11 (7.5) 6 (7.8)
Treatment-related 237 (7.3) 4 (7.8) 14 (7.2) 8(7.1) 9(6.2) 5 (6.5)
AEs leading to dose adjustment or 2095 (64.5) 31 (60.8) 119 (61.3) 77 (68.8) 89 (61.0) 49 (63.6)
interruption, n (%)
Treatment-related 1964 (60.5) 29 (56.9) 114 (58.8) 66 (58.9) 84 (57.5) 42 (54.5)
AEs requiring additional therapy, n 844 (26.0) 7 (13.7) 44 (22.7) 51 (45.5) 34 (23.3) 32 (41.6)
(%)
Treatment-related 392 (12.1) 3.9 27 (13.9) 21 (18.8) 22 (15.1) 11 (14.3)
Most common TRAEs (>3% in any subgroup), n (%)
Neutropenia® 1856 (57.2) 26 (51.0) 104 (53.6) 57 (50.9) 77 (52.7) 35 (45.5)
Leukopenia” 345 (10.6) 5(9.8) 25 (12.9) 12 (10.7) 17 (11.6) 8(10.4)
ALT increased 249 (7.7) 3(5.9) 12 (6.2) 4 (3.6) 8(5.5) 3(3.9
AST increased 184 (5.7) 2(3.9 7 (3.6) 0 5(3.4) 2(2.6)
GGT increased 0 2(3.9) 0 0 0 0
Fatigue 49 (1.5) 0 2 (1.0) 4 (3.6) 1(0.7) 2(2.6)

AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CNS, central nervous system; ECOG PS, Eastern Cooperative Oncology Group
performance status; GGT, gamma-glutamyl transferase; SAE, serious adverse event; TRAE, treatment-related adverse event; VM, visceral metastases.
Numbers (n) represent counts of patients. A patient with multiple severity grades for an AE was only counted under the maximum grade.

2 Includes “neutropenia” and “neutrophil count decreased.”
b Includes “leukopenia” and “white blood cell count decreased.

3.3. Efficacy outcomes

TTP is shown in Table 5 and Fig. 2. TTP for the overall study pop-
ulation was 27.1 months. Patients with CNS metastases had TTP that
was consistent with the overall study population, whereas TTP for pa-
tients in the other subgroups was shorter than that observed in the
overall study population (median TTP ranged from 13.7 to 19.5
months). Overall, patients with visceral metastases plus prior chemo-
therapy (TTP = 13.7 months) or with visceral metastases plus ECOG PS 2
(TTP = 18.8 months; Fig. 2), tended to have a poorer prognosis with
respect to median TTP than all patients with visceral metastases (22.9
months [range, 22.0-25.0 months], data not shown).

Results for best ORR and CBR for patients with measurable disease at
baseline are presented in Fig. 3. The ORR and CBR benefits observed in
patients with CNS metastases were consistent with the overall study
population. Although slightly lower than the overall study population,
consistent ORR and CBR benefits were observed across the other sub-
groups of clinical interest.
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4. Discussion

Many patients with some types of distant metastases, poor PS, or
prior treatment, have poor prognosis without effective treatment and
are often excluded from clinical trials [8-13,16-19], resulting in a
paucity of evidence regarding optimal treatment regimens [1].

This subgroup analysis of the phase IIIb CompLEEment-1 trial, which
investigated the combination of ribociclib with letrozole in patients with
HR+, HER2- ABC [24], found that patients in each subgroup of clinical
interest (CNS metastases, prior chemotherapy [with/without visceral
metastases], or ECOG PS 2 [with/without visceral metastases]), ach-
ieved a meaningful clinical benefit from treatment, with a safety profile
consistent with that of the overall study population. In terms of thera-
peutic outlook, while the overall patient population included in the
CompLEEment-1 trial has similarities with the MONALEESA-2 and -7
trials [22,25], the more permissive inclusion criteria of CompLEEment-1
means that these results should prove useful to clinicians in the
real-world setting.
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Table 4
AEs of special interest (safety analysis set).

The Breast 62 (2022) 75-83

All Grades All patients (N = CNS metastasis (n =  Prior chemotherapy (n = ECOGPS2(n= VM + prior chemotherapy (n VM + ECOG PS 2 (n
3246) 51) 194) 112) = 146) =77)

Neutropenia® 2417 (74.5) 34 (66.7) 145 (74.7) 72 (64.3) 106 (72.6) 48 (62.3)

ALT increased 526 (16.2) 10 (19.6) 27 (13.9) 18 (16.1) 19 (13.0) 12 (15.6)

AST increase 459 (14.1) 8 (15.7) 20 (10.3) 12 (10.7) 15 (10.3) 9(11.7)

QTCcF interval 217 (6.7) 3(5.9 14 (7.2) 14 (12.5) 9(6.2) 11 (14.3)

prolongation

Grade >3 All patients (N = CNS metastasis (n =  Prior chemotherapy (n = ECOGPS 2 (n = VM + prior chemotherapy (n VM + ECOG PS 2 (n
3246) 51) 194) 112) = 146) =77)

Neutropenia® 1856 (57.2) 26 (51.0) 104 (53.6) 57 (50.9) 77 (52.7) 35 (45.5)

ALT increased 249 (7.7) 3(5.9) 13 (6.7) 6 (5.4) 9 (6.2) 4(5.2)

AST increase 184 (5.7) 3(5.9) 9 (4.6) 5 (4.5) 7 (4.8) 4(5.2)

QTCcF interval 33(1.0) 0 4(2.1) 4 (3.6) 321 3(3.9

prolongation

AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CNS, central nervous system; ECOG PS, Eastern Cooperative Oncology Group
performance status; QTcF, QT interval corrected by Fridericia’s formula; VM, visceral metastases.
Numbers (n) represent counts of patients. A patient with multiple severity grades for an AE was only counted under the maximum grade.

? Includes “neutropenia” and “neutrophil count decreased.”

Table 5

Median time to progression in patients with measurable disease at baseline (full analysis set).

Category All patients (N = CNS metastasis (n Prior chemotherapy (n =  ECOGPS 2 (n = VM -+ prior chemotherapy (n VM + ECOGPS 2 (n
3246) =51) 194) 112) = 146) =77)
n/N (%) 1106/3246 18/51 98/194 45/112 82/146 33/77
(34.1) (35.3) (50.5) (40.2) (56.2) (42.9)
Time to progression, 27.1 NR 18.4 19.5 13.7 18.8
months
Median (95% CI) (25.7-NR) (15.5-NR) (13.2-21.3) (13.5-NR) (9.0-19.5) (11.0-24.5)

CNS, central nervous system; ECOG PS, Eastern Cooperative Oncology Group performance status; NR, not reached; VM, visceral metastases.
n: Total number of events included in the analysis. N: Total number of patients included in the analysis.

This analysis of subgroups of clinical interest demonstrated safety
results consistent with those seen in the overall study population [24],
and with the known adverse reaction profile of ribociclib [3,4], and
identified no new safety concerns. The AE profile was manageable, with
low rates of discontinuations due to AEs. Patients with CNS metastases
experienced fewer TRAEs compared with the overall study population
and fewer AEs leading to discontinuation, dose adjustment or discon-
tinuation, and additional therapy. The ECOG PS 2 and visceral metas-
tases plus ECOG PS 2 subgroups reported more all-cause grade >3 AEs,
all-grade and grade >3 SAEs, and serious TRAEs in total. However, the
incidences of TRAEs and AEs resulting in discontinuation, dose adjust-
ment or interruption, and additional therapy were comparable with
those observed in the overall study population. The incidence of
all-grade QTcF prolongation was numerically higher in patients who
received prior chemotherapy, or who had ECOG PS 2 (with or without
visceral metastases), compared with the overall study population.
Chemotherapy drugs are known to prolong the incidence of QTc [26]. In
a systematic review of 173 studies, the weighted incidence of QTc pro-
longation in patients treated with conventional chemotherapy ranged
from 0% to 22% [26]. In the ECOG PS2 subgroups, the higher incidence
of AEs compared with the overall population could account for the
higher QTcF prolongation. There was no observable increase in toxicity
in patients who had received prior chemotherapy treatment, indicating
that ribociclib is well tolerated even in patients who have received prior
cytotoxic therapy.

Metastatic breast cancer with CNS metastases generally confers a
poor prognosis, and treatment options are limited due to the poor ability
of systemic agents to cross the blood-brain barrier [27]. Preclinical
evidence has suggested that CDK4/6 inhibitors have CNS activity [27],
but there is little available clinical data in patients with ABC and CNS
metastases. One single-arm phase II trial investigated abemaciclib in
patients with metastatic breast cancer and brain metastases [28]. Of 52
evaluable patients who had received a median of 4 prior
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chemotherapies, the intracranial CBR (complete response + partial
response + stable disease persisting for >6 months) was 25%. Specific
safety and tolerability data were not available but were reportedly
similar to previous reports of abemaciclib. For ribociclib, a small subset
of patients with CNS metastases was identified and evaluated in the
MONALEESA-3 study. From the 5 patients treated with ribociclib, 3
patients had partial response as best overall response, and were alive
and receiving treatment at data cutoff; 2 patients developed progressive
disease and subsequently died. The 2 patients with CNS metastases in
the placebo arm developed progressive disease; 1 patient died and the
other was lost to follow-up [29]. Additionally, a case presentation re-
ported data from a woman with HR+, HER2- breast cancer and brain
metastases causing right-sided blindness was published [30], in which
ribociclib plus anastrozole treatment resulted in a fast and durable
complete response to ribociclib treatment lasting 9 months. In this pa-
tient, all tumor metastases (including brain metastases) reduced in size,
and good tolerability was reported; however, additional data from a
larger population were necessary to substantiate the potential benefits of
ribociclib in patients with CNS metastases. The current data from the
CompLEEment-1 trial in patients with CNS metastases demonstrated
that these patients experienced clinical benefit with ribociclib treat-
ment. Kaplan-Meier analysis and ORR and CBR data indicated efficacy
comparable with the overall study population. All other subgroups of
clinical interest tended to present lower, but still clinically meaningful,
efficacy compared with the general population.

Although efficacy in all patients with visceral metastases (median
TTP, 22.9 months regardless of prior chemotherapeutic status) was
consistent with the general population (median TTP, 27.1 months), this
analysis shows that those with visceral metastases plus prior chemo-
therapy had shorter TTP (median TTP, 13.7 months). Such patients
represent a population with more aggressive disease and a generally
poor prognosis, and these data support earlier use of CDK4/6 inhibitors
as well as confirming the recommended guidelines of no initial
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Fig. 2. Kaplan-Meier plot of time to progression (full analysis set). (A) Patients with CNS metastasis. (B) Patients who had received prior chemotherapy. (C) Patients
with ECOG PS 2. (D) Patients with visceral metastases and who had received prior chemotherapy. (E) Patients with visceral metastases and ECOG PS 2. CI, confidence
interval; CNS, central nervous system; ECOG PS, Eastern Cooperative Oncology Group performance status; NE, not evaluable; NR, not reached; PC, prior chemo-

therapy; VM, visceral metastases.

chemotherapy except in visceral crisis [1,31] Further analyses are
warranted; however, a clinical trial comparing ribociclib plus goserelin
with hormonal therapy versus chemotherapy in pre/perimenopausal
patients with HR+, HER2- inoperable locally advanced or metastatic
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breast cancer is underway (RIGHT Choice trial; NCT03839823) [32]. All
other subgroups had a numerically greater median TTP than those with
visceral metastases who had received prior chemotherapy (18.4-19.5
months); patients with CNS metastasis had a trend toward a longer TTP,
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clinical benefit rate; CNS, central nervous system; CR, complete response; ECOG PS, Eastern Cooperative Oncology Group performance status; ORR, overall response
rate; PC, prior chemotherapy; PD, progressive disease; PR, partial response; SD, stable disease; VM, visceral metastases.

although the median TTP was not reached.

Limitations of this analysis include its retrospective design, lack of a
comparator arm, and the low number of patients included in some
subgroups.

In conclusion, this analysis shows that patients in each subgroup of
clinical interest, who have poorer prognoses and are underrepresented
in clinical trials, achieved a meaningful clinical benefit from treatment.
These findings confirm the value of ribociclib plus ET in these patients.
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