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Background
• The majority of breast cancer cases are diagnosed at early stages (stage I-III)1

• The current standard-of-care therapy for patients with HR+/HER2− EBC is surgery 
with or without chemotherapy or radiation, followed by 5 to 10 years of adjuvant 
endocrine therapy2

• The goal of treatment in the EBC setting is curative; however, even after receiving 
adjuvant endocrine therapy, one-third of patients with stage II and more than half 
of patients with stage III HR+/HER2− EBC will experience disease recurrence 
within two decades after diagnosis3

• Ribociclib is a CDK4/6 inhibitor that improved progression-free and overall 
survival while maintaining or improving quality of life in patients with HR+/HER2− 
advanced breast cancer (stage IV)4-9

• The NATALEE study was designed to assess ribociclib plus standard-of-care 
endocrine therapy in patients with HR+/HER2− EBC with the aim of addressing 
the unmet need for this broad patient population

1. Iqbal J, et al. JAMA. 2015;313:165-173. 2. Pistilli B, et al. Am Soc Clin Oncol Educ Book. 2022;42:1-13. 3. Pan H, et al. N Engl J Med. 2017;377:1836-1846. 4. Hortobagayi GN, et al. N Engl J Med 2022;386:942-50. 5. Slamon DJ, et al. N Engl J 
Med. 2020;382:514-24. 6. Im SA, et al. N Engl J Med. 2019;381:307-316. 7. Verma S, et al. Breast Cancer Res Treat. 2018;170:535-545. 8. Fasching PA, et al. Breast. 2020;54:148-154. 9. Harbeck N, et al. Ther Adv Med Oncol. 
2020;12:1758835920943065.





Randomized Trials with cdk4/6-Inhibitors in First-Line Metastatic, HR+ 
Breast Cancer

Finn RS, et al.  Lancet Oncol, 16(1):25 - 35, 2015; Finn RS, et al. NEJM 375(20):1925-36, 2016; Hortobagyi GN, et al. NEJM 375(18):1738-48, 2016; Goetz MP, et al. J Clin Oncol 35(32):3638-3646, 
2017; Tripathy D, et al. SABCS 2017 GS2-05; Slamon DS, et al. Ann Oncol 32(8):1015-24, 2021
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NATALEE study design1,2
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a Enrollment of patients with stage II disease was capped at 40%. b 5101 patients were randomized from 10 Jan 2019 to 20 April 2021.  c Open-label design. d Per investigator choice.
CT, chemotherapy; ctDNA/RNA, circulating tumor DNA/RNA; EBC, early breast cancer; HER2, human epidermal growth factor receptor 2; HR, hormone receptor; IDFS, invasive disease-free survival; N, node; NSAI, nonsteroidal aromatase inhibitor; OS, overall survival; PAM50, prediction analysis of microarray 
50; PK, pharmacokinetics; PRO, patient reported outcome; R, randomized; STEEP, Standardized Definitions for Efficacy End Points in Adjuvant Breast Cancer Trials. 
1. ClinicalTrials.gov. https://clinicaltrials.gov/ct2/show/NCT03701334. Accessed April 6 2023. 2. Slamon DJ, et al. J Clin Oncol. 2019;37(15 suppl) [abstract TPS597].

Primary End Point

– iDFS using STEEP criteria 

Secondary End Points

– Recurrence-free survival

– Distant disease–free survival

– OS

– PROs

– Safety and tolerability

– PK 

Exploratory End Points

– Locoregional recurrence–free 

survival

– Gene expression and alterations in 

tumor ctDNA/ctRNA samples

Ribociclib
400 mg/day 

3 weeks on/1 week off 

for 3 y 

R 1:1c

Randomization stratification

Anatomical stage: II vs III

Menopausal status: men and premenopausal women vs postmenopausal women

Receipt of prior (neo)adjuvant chemotherapy: yes vs no

Geographic location: North America/Western Europe/Oceania vs rest of world

NSAI
Letrozole or 

anastrozoled for ≥ 5 y 

+ goserelin in men 

and premenopausal 

women

NSAI
Letrozole or 

anastrozoled for ≥ 5 y 

+ goserelin in men 

and premenopausal 

women

• Adult patients with HR+/HER2− EBC

• Prior ET allowed up to 12 mo

• Anatomical stage IIAa

• N0 with:

• Grade 2 and evidence of high risk:

• Ki-67 ≥ 20%

• Oncotype DX Breast Recurrence Score ≥ 26 or

• High risk via genomic risk profiling

• Grade 3

• N1

• Anatomical stage IIBa

• N0 or N1

• Anatomical stage III

• N0, N1, N2, or N3

N = 5101b

Peter A. Fasching MD, PhD. NATALEE. GBCC 2023.
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NATALEE study design: unique features1,2
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R 1:1c

a Enrollment of patients with stage II disease was capped at 40%. b 5101 patients were randomized from 10 Jan 2019 to 20 April 2021.  c Open-label design. d Per investigator choice.

CT, chemotherapy; ctDNA/RNA, circulating tumor DNA/RNA; EBC, early breast cancer; HER2, human epidermal growth factor receptor 2; HR, hormone receptor; IDFS, invasive disease-free survival; N, node; NSAI, nonsteroidal aromatase inhibitor; OS, overall survival; PAM50, 

prediction analysis of microarray 50; PK, pharmacokinetics; PRO, patient reported outcome; R, randomized; RIB, ribociclib; STEEP, Standardized Definitions for Efficacy End Points in Adjuvant Breast Cancer Trials. 

1. ClinicalTrials.gov. https://clinicaltrials.gov/ct2/show/NCT03701334. Accessed April 6 2023. 2. Slamon DJ, et al. J Clin Oncol. 2019;37(15 suppl) [abstract TPS597]. 3. Gomis RR and Gawrzak S, et al. Mol Oncol. 2017;11:62-78. 4. Pan H, et al. N Engl J Med. 2017;377:1836-1846. 

5. Kovatcheva M, et al. Oncotarget. 2015;6:8226-8243; 6. Rader J, et al. Clin Cancer Res. 2013;19:6173-6182; 7. Klein ME, et al. Cancer Cell. 2018;34:9‐20. 

Rationale for broad 

population of patients

Patients with stage II and III 

HR+/HER2− EBC, including 

those with no nodal 

involvement, are at risk of 

disease recurrence up to 

decades after initial diagnosis3,4
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Rationale for 400 mg RIB 

To improve tolerability while 

maintaining efficacy  

400 mg/day

Rationale for 3-year 

treatment duration

Extended duration of 

treatment is crucial to 

prolong cell cycle arrest 

and drive more tumor cells 

into irreversible senescence5-7

for 3 y

Anatomical stage IIAa

Anatomical stage IIBa

Anatomical stage III



Statistical methods

• The study was powered at ≈ 85%, assuming a hazard ratio of 0.76 for a one-
sided alpha level controlled at 0.025

• Two interim efficacy analyses were planned at ≈ 350 events and ≈ 425 events, with 
the final analysis planned to take place at ≈ 500 events 

• At the data cutoff (January 11, 2023) for the second interim efficacy 
analysis of iDFS, 426 iDFS events were documented

• Statistical comparison was made by a stratified log-rank test, with a 
protocol-defined Lan-DeMets (O’Brien-Fleming) stopping boundary of a 
one-sided P < .0128 for superior efficacy























Conclusions
• In the protocol-specified final iDFS analysis of NATALEE, ribociclib plus 

NSAI demonstrated a statistically significant improvement in iDFS over 
NSAI alone, with 78.3% of patients no longer on ribociclib treatment 
at data cutoff

• The iDFS benefit was consistent across key prespecified subgroups, regardless  
of stage, nodal status, age, menopausal status and Ki67

• Ki67Results for distant disease–free survival favored ribociclib + NSAI over 
NSAI alone

• The incidence of the most frequently observed adverse events was 
stable with additional follow-up, with the 3-year regimen of ribociclib 
(400-mg starting dose) being well tolerated in the adjuvant setting



NATALEE - iDFS Analyses Over Time 

Fasching P, et al., ESMO, 24 September 2024



Patient Disposition
All patients are off ribociclib and 62.8% completed 3-years



NATALEE – iDFS in the Intent-to-treat Population



NATALEE – iDFS in the Intent-to-treat Population



NATALEE – iDFS Subgroup Analysis



Key Secondary Efficacy Endpoints





NATALEE – Outcomes over time





Comparison of results of adjuvant trials

Penelope-B PALLAS MonarchE NATALEE 

Sample size 1708 5761 5637 5101

Study population HR+/HER2- without pCR after 
NACT and CPS-EG≥3 or ≥2 with 

pN+

Stage II-III HR+/HER2-
(48.6% Stage III)

Cohort 1: ≥4 LND+ or 1-3 LND 
and grade 3, ≥5cm

Cohort 2: 1-3 LND+ and Ki-
67≥20%

(74% stage III)

Stage II—III:
N0-G2 if Ki-67≥20%, Oncotype 

>25 or high-risk genomic 
profiling, and all N0-G3, and 

Stage III N0

Study drug Palbociclib (1 year) Palbociclib (2 years) Abemaciclib (2 years) Ribociclib (3 years)

Results, Hazar Ratio (95% CI) iDFS 3-year:  81.2% vs. 77.7%

0.93 (0.74 to 1.17)

iDFS 4-year: 84.2% vs. 84.5%, 

0.96 (0.81-1.14)

iDFS 5-year: 83.6% vs. 76%, 

0.680 (0.599-0.772)

iDFS 4-year: 88.5% vs. 83.6%, 

0.715 (0.609-0.840)

% Discontinuation 17.5% 44.9% 16.6% 18.9%

Duration of follow up (median) 42.8 months 31 months 54 months 44 months



Rationale for 3 years

• Mainly because we are treating occult metastases, treatment 
duration should be longer than the 28 months median PFS under 
CDK4/6 inhibitor therapy in 1st line metastatic breast cancer. Results 
of the NATALEE trial with ribociclib given for 3 years might clarify this 
aspect. 

• To prolong cell-cycle arrest and induce irreversible senescence. 

• We used the lower dose of ribociclib—400 mg/d—than that used in 
the MONALEESA trials to improve tolerability and treatment 
adherence.



Properties of Approved CDK4/6 
Inhibitors

Ribociclib Palbociclib Abemaciclib 

IC50 (nM) – on target CDKs

CDK4–cyclin D1

CDK6–cyclin D1/2/3

10

39

11

16

2

10

IC50 (nM) – on other CDKs

CDK1–cyclin B

CDK2–cyclin A/E

CDK5–p25

CDK9–cyclin T

113,000

76,000

43,900

NR

>10,000

>10,000

>10,000

NR

1627

504

355

57

Kinase partition index 0.99 0.96 0.88

Lipophilicity (cLogP) 2.3 2.7 5.5

IC50 against bone marrow 

mononuclear cells (nM)
1700 ± 231 240 ± 43 230 ± 27

Half-life 33–42 hr 26–27 hr 17–38 hr

Tmax 1–5 hr 6–12 hr 4–6 hr

Tripathy D, et al. Clin Cancer Res 2017
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NATALEE: AE-RELATED DOSE REDUCTION AND 
DISCONTINUATION

Carlos Barrios, MD

• Most common AEs leading to discontinuation: ALT increased (7.1%) 

and AST increased (2.8%)

• Of 19.7% who discontinued due to AEs, 14.0% discontinued without 

prior dose reduction and 5.7% dose-reduced before discontinuing

• Median time to AE-related RIB discontinuation: 4.17 months (range: 

0.10–35.75)

a Protocol required discontinuation for RIB dose interruption >28 days, or grade ≥4 AEs (except neutropenia and thrombocytopenia), or recurrent high-grade AEs 

AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; RDI, relative dose intensity; RIB, ribociclib.

• AE-related RIB dose reductions occurred in 22.8% of patients

• Most commonly due to neutropenia (8.5%) and neutrophil 

count decreased (5.6%)

• Median time to AE-related RIB dose reduction: 3.15 months 

(range: 0.26-34.17)

• Median RDI during RIB treatment: 94%

Time to RIB dose reduction due to AEs Time to RIB discontinuationa due to AEs



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

NATALEE: IDFS BY DOSE REDUCTIONS

Carlos Barrios, MD

Landmark analysis revealed that RIB dose reduction due to AEs did not impact efficacy 

a Of dose reduction time, calculated from randomization.

AE, adverse event; CI, confidence interval; HR, hazard ratio; iDFS, invasive disease-free survival; RIB, ribociclib.

iDFS by dose reduction at 25th percentilea

(1.87 mo.)

iDFS by dose reduction at 50th percentilea

(3.17 mo.)

iDFS by dose reduction at 75th percentilea

(7.28 mo.)

Without 

dose reduction

With 

dose 

reduction

Events/n 208 / 2315 13 / 123

Without 

dose reduction

With 

dose 

reduction

Events/n 193 / 2117 19 / 276

Without 

dose reduction

With 

dose 

reduction

Events/n 158 / 1933 35 / 406
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