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Disclaimer

• This material was reviewed by the Global Medical Review team and is recommended for external 
presentation in response to an unsolicited medical request subject to local approval

• This scientific information may include data/information on investigational uses of compounds/drugs 
that have not yet been approved by regulatory authorities

• Each CPO is responsible for ensuring that this material is used in accordance with local laws, 
regulations, industry, and Novartis codes and standards
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Introduction

• Visceral metastases in patients with hormone receptor–positive/human epidermal growth factor–
negative (HR+/HER2–) advanced breast cancer (ABC) indicate a more aggressive cancer that shows 
less treatment benefit and shorter time to disease progression, with particularly poor survival in those 
with liver metastases or multiple metastatic sites1,2

• The three Phase III MONALEESA (ML) trials have demonstrated statistically significant progression-
free survival (PFS) and overall survival (OS) benefits of ribociclib (RIB) + endocrine therapy (ET) in 
patients with HR+/HER2− ABC3-11

• The median PFS (mPFS) and median OS (mOS) benefit of RIB + ET over placebo (PBO) + ET in 
patients with visceral metastases (and in those with liver metastases) was previously demonstrated in 
both the ML-3 and ML-7 trials12

• Here we present a large pooled PFS and OS analysis in patients with visceral metastases, with a 
focus on those with liver metastases or multiple metastatic sites, in the overall and first-line (1L) 
populations of the ML‐2, -3, and -7 trials
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• ML-2 and ML-3 included postmenopausal 
women while ML-7 included premenopausal 
women; the study designs for the three trials 
are shown in Figure 1 (from ML-7, the current 
analysis only included patients in the non-
steroidal aromatase inhibitor [NSAI] cohort)
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Methods (1 of 2)

a Stratified by presence/absence of liver/lung metastases; b Stratified by presence/absence of liver/lung metastases and prior ET; c FUL administered intramuscularly on cycle 1 day 1, cycle 1 day 15, and day 1 of every 28-day cycle thereafter; 
d Stratified by presence/absence of liver/lung metastases, prior chemotherapy for advanced disease, and ET partner (TAM vs NSAI); e TAM: 20 mg/d, NSAI: anastrozole 1 mg/d or letrozole 2.5 mg/d, GOS: 3.6 mg every 28 days. 
FUL, fulvestrant; GOS, goserelin; LET, letrozole; ML, MONALEESA; NSAI, non-steroidal aromatase inhibitor; PBO, placebo; R, randomized; RIB, ribociclib; TAM, tamoxifen.
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Figure 1. Study Designs of the ML-2, ML-3, and 
ML-7 Trials 
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Methods (2 of 2)

1L, first-line; 2L, second-line; ET, endocrine therapy; mOS, median overall survival; mPFS, median progression-free survival. 
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• In this exploratory analysis, mPFS and mOS were evaluated using Kaplan-Meier methods in a pooled 
dataset of patients with (1) visceral metastases, (2) liver metastases, and (3) visceral metastases with 
≥3 metastatic sites (of any type) from the three trials; the same analyses were conducted in the 1L 
population separately

• For this analysis, 1L patients were defined as those with de novo disease (no prior exposure to ET) and 
those with relapse >12 months from the end of (neo)adjuvant ET (late relapse); patients with relapse 
≤12 months from the end of (neo)adjuvant ET (early relapse) were excluded from this subgroup definition 
as they behave more like second-line (2L) patients; data from the 2L patient population were not analyzed 
separately



Results (1 of 8)
Characteristics and Disposition of Patients With Visceral Metastases
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a Other visceral includes any metastatic sites other than soft tissue, breast, bone, lung, liver, CNS, skin and lymph nodes; b de novo refers to (1) no date of first recurrence/progression or (2) first recurrence/progression within 90 days of initial 
diagnosis with no prior antineoplastic therapy received, including medication or medication/radiation (for ML-2); c Percentage of patients with treatment-free interval ≤12 months for the RIB and PBO arms in the intent-to-treat (ML-2, ML-3) and 
NSAI (ML-7) populations: ML-2, 17.7% and 19.2%; ML-3, 28.5% and 29.3%; ML-7: 39.1% and 40.9%, respectively.
CNS, central nervous system; ECOG PS; Eastern Cooperative Oncology Group performance status; ET, endocrine therapy; ML, MONALEESA; NSAI, non-steroidal aromatase inhibitor; PBO, placebo; RIB, ribociclib.
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Table 1. Baseline Characteristics of Patients With Visceral 
Metastases

• Of the 1889 patients included from the ML trials, the 
majority (n=1124; 59.5%) had visceral metastases 
(Table 1); of the 1229 patients receiving 1L therapy, 
57.7% (n=709) had visceral metastases

• The median time between randomization and cutoff 
date for patients in the RIB and PBO arm of the 
visceral metastases group was 71.26 and 72.23 
months, respectively

• At the data cutoff for this analysis, 12.5% of patients 
with visceral metastases in the RIB arm and 6.8% in 
the PBO arm were still receiving treatment; treatment 
was discontinued in others primarily due to progressive 
disease (RIB arm, 65.9%; PBO arm, 78.5%)



Results (2 of 8)
Survival in Patients With Visceral Metastasis
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CI, confidence interval; HR, hazard ratio; mOS, median overall survival; mPFS, median progression-free survival; OS, overall survival; PBO, placebo; PFS, progression-free survival; RIB, ribociclib.
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• In the overall population of patients with visceral metastases, RIB was associated with a 39% relative reduction in risk of 
disease progression or death (mPFS, 22.1 vs 12.7 months; HR, 0.61; 95% CI, 0.53-0.70) and a 19% relative reduction 
in risk of death (mOS, 49.0 vs 46.5 months; HR, 0.81; 95% CI, 0.69-0.94) vs PBO, respectively (Figure 2A and B)

Figure 2A and B. PFS and OS in All Patients With Visceral Metastases

A. B.
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1L, first-line; CI, confidence interval; HR, hazard ratio; mOS, median overall survival; mPFS, median progression-free survival; OS, overall survival; PBO, placebo; PFS, progression-free survival; RIB, ribociclib.
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• Likewise, in the 1L population of patients with visceral metastases, RIB was associated with a nearly 15‐month longer 
mPFS (29.6 vs 14.7 months; HR, 0.56; 95% CI, 0.47-0.67) and a nearly 12‐month‐longer mOS (63.4 vs 51.8 months; 
HR, 0.78; 95% CI, 0.64-0.96) vs PBO (Figure 2C and D)

Figure 2C and D. PFS and OS in 1L Patients With Visceral Metastases

C. D.

Results (3 of 8)
Survival in Patients With Visceral Metastasis
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CI, confidence interval; HR, hazard ratio; mOS, median overall survival; mPFS, median progression-free survival; OS, overall survival; PBO, placebo; PFS, progression-free survival; RIB, ribociclib.
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• Overall, 498 of 1889 patients (26.4%) had liver metastases; 247 (89.5%) and 212 (95.5%) of these patients in the RIB 
and PBO arms had discontinued treatment at the data cutoff; 256 of the 1229 patients (20.8%) receiving 1L therapy 
had liver metastases

• In the overall population of patients with liver metastases, RIB was associated with a 48% relative reduction in the risk 
of disease progression or death (mPFS, 13.4 vs 5.7 months; HR, 0.52; 95% CI, 0.42-0.65) and a 29% relative 
reduction in the risk of death (mOS, 39.6 vs 35.4 months; HR, 0.71; 95% CI, 0.57-0.89) vs PBO (Figure 3A and B)

Figure 3A and B. PFS and OS in All Patients With Liver Metastases
A. B.

Results (4 of 8)
Survival in Patients With Visceral Metastasis
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1L, first-line; CI, confidence interval; HR, hazard ratio; mOS, median overall survival; mPFS, median progression-free survival; OS, overall survival; PBO, placebo; PFS, progression-free survival; RIB, ribociclib.
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• Similarly, in the 1L population of patients with liver metastases, RIB was associated with a significantly longer mPFS 
(16.7 vs 9.8 months; HR, 0.55; 95% CI, 0.41-0.74) and a numerically longer mOS (44.2 vs 38.1 months; HR, 0.77; 
95% CI, 0.55-1.07) vs PBO (Figure 3C and D)

Figure 3C and D. PFS and OS in 1L Patients With Liver Metastases

C. D.

Results (5 of 8)
Survival in Patients With Visceral Metastasis



Results (6 of 8)
Survival in Patients With Visceral Metastasis and ≥3 Metastatic Disease Sites
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CI, confidence interval; HR, hazard ratio; mOS, median overall survival; mPFS, median progression-free survival; OS, overall survival; PBO, placebo; PFS, progression-free survival; RIB, ribociclib.
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• In total, 597 of 1889 patients (31.6%) had visceral metastasis and ≥3 metastatic sites (of any type); 
299 (89.5%) and 249 (94.7%) patients on RIB and PBO had discontinued treatment at the data cutoff; 447 of the 
1229 patients (36.4%) receiving 1L therapy had ≥3 metastatic sites 

• RIB treatment was associated with a survival benefit in patients with ≥3 metastatic sites, with a significantly longer 
mPFS (21.3 vs 11.0 months; HR, 0.55; 95% CI, 0.46-0.67) and mOS (49.0 vs 40.4 months; HR, 0.73; 
95% CI, 0.60‐0.90) vs PBO (Figure 4A and B)

Figure 4A and B. PFS and OS in All Patients With ≥3 Metastatic Sites
A. B.



Results (7 of 8)
Survival in Patients With Visceral Metastasis and ≥3 Metastatic Disease Sites
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1L, first-line; CI, confidence interval; HR, hazard ratio; mOS, median overall survival; mPFS, median progression-free survival; OS, overall survival; PBO, placebo; PFS, progression-free survival; RIB, ribociclib.
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• The 1L population with ≥3 metastatic sites also benefited with RIB, with a significantly longer mPFS
(24.8 vs 14.5 months; HR, 0.59; 95% CI, 0.47-0.74) and a numerically longer mOS (57.7 vs 49.2 months; HR, 0.80; 
95% CI, 0.62-1.03) vs PBO (Figure 4C and D)

Figure 4C and D. PFS and OS in 1L Patients With ≥3 Metastatic Sites

C. D.



Results (8 of 8)
Adverse Events in Patients With Visceral and Liver Metastases
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AE, adverse event; AESI, AE of special interest; RIB, ribociclib.
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• Adverse events (AEs) in patients with visceral metastases receiving RIB were consistent with AEs in those without visceral 
metastases (Table 2)

– Likewise, rates of AEs of special interest (AESIs) in the RIB arms were similar in patients with vs without visceral metastasis,
respectively - AESI ≥20% (all grade) in RIB arm: neutropenia (77.2% vs 73.5%), infections (56.8% vs 61.3%), leukopenia 
(35.2% vs 34.5%), hepatobiliary toxicity (27.2% vs 27.9%), and anemia (21.4% vs 21.4%)

• The rates of AEs were similar between patients with and without liver metastases
– Rates of all-grade neutropenia (59.3% vs 64.3%), nausea (45.1% vs 49.2%), diarrhea (33.8% vs 32.4%), fatigue (30.5% vs 35.4%), 

and arthralgia (30.2% vs 42.0%) were similar in patients with vs without liver metastases in the RIB arm, respectively
– Rates of grade 3/4 alanine aminotransferase (7.3% vs 9.9%) and aspartate aminotransferase (7.6% vs 5.5%) elevations were 

similar in patients with vs without liver metastases in the RIB arm, respectively
Table 2. AEs in Patients With or Without Visceral Metastases in the RIB Arm



Key Findings and Conclusions

• This large, pooled, exploratory analysis of the ML trials confirms the consistent survival benefit with RIB + ET over ET 
alone across the 1L and 2L population of patients with HR+/HER2– ABC with aggressive disease, which frequently 
indicates a worse prognosis and resistance to treatment

• This analysis found that patients receiving 1L RIB + ET who had:
– visceral metastases had a 44% relative reduction in risk of disease progression and a 22% reduction in the risk of death
– liver metastases had a 45% relative reduction in risk of disease progression and a 23% reduction in the risk of death
– visceral metastases and a high tumor burden had a 41% relative reduction in risk of disease progression and 20% reduction 

in the risk of death

• This trend of RIB benefit was consistent when the overall population of patients (1L and 2L) with visceral metastases, 
liver metastases, and a high tumor burden was analyzed

• No new safety signals were observed in this patient population with a high disease burden and aggressive disease, 
with no difference in rates of liver enzyme elevations in patients with liver metastases 

• Patients with visceral metastases experienced a clinically meaningful survival benefit with RIB + ET over ET alone, 
with a 1-year improvement in mOS in patients receiving 1L therapy, making it an effective therapeutic option in this 
patient population
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1L, first-line; 2L, second-line; ABC, advanced breast cancer; ET, endocrine therapy, HR+/HER2–, hormone receptor–positive/human epidermal growth factor–negative; ML, MONALEESA; mOS, median overall survival; RIB, ribociclib.
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