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CARCINOMA MAMMARIO METASTATICO HER2- NEGATIVO



CARCINOMA MAMMARIO METASTATICO ER+/HER2- NEGATIVO: Terapia 
ormonale in premenopausa



CARCINOMA MAMMARIO METASTATICO ER+/HER2- NEGATIVO: Terapia 
ormonale in post-menopausa





Changing	Landscape	of	ER-Positive	Metastatic	Breast	
Cancer

§ SOC	regimens	for	metastatic	HR+/HER2- BC	based	on	endocrine	tx
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Changing Landscape of HR+/HER2- MBC



The Cyclin D–CDK4/6–INK4–Rb Pathway Regulates Cell Cycle 
Progression

• CDK4/6 control cell cycle progression 
from G1 to S phase by regulating the 
activity of Rb1–4

– E2F activates transcription of genes necessary for 
S-phase entry and cell cycle progression

– Rb inhibits this transcription by binding to and 
sequestering E2F

– Synthesis of D-type cyclins (cyclin D1, D2, and D3) 
and association with CDK4/6 is initiated in 
response to mitogenic signaling pathways 

– Active cyclin D–CDK4/6 phosphorylates Rb, 
decoupling Rb from E2F and allowing transcription 
of genes required for cell cycle progression 

– Cyclin D–CDK4/6 activity is inhibited by INK4 
(p16INK4A, p15INK4B, p18INK4C, p19INK4D), Cip (p21Cip1), 
and Kip (p27Kip1, p57Kip2) proteins

1. Shapiro GI. J Clin Oncol 2006;23:1770–1783. 2. Lange CA and Yee D. Endrocrine-related Cancer 2011;18:C19–C24. 3. Graf F, et al. Mini Revs Med Chem 

2010;10:527–539. 4. Malumbres M, et al. Nat Rev Cancer 2009;9:153–166.



Cdk4/6 inhibitors

I. Palbociclib

II. Ribociclib

III. Abemaciclib





PALOMA-2
Phase III study design

Finn RS, et al. N Engl J Med. 2016;375:1925–1936.
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Paloma 3 trial: Palbociclib plus fulvestrant in previously 
treated MBC





http://www.nejm.org/doi/pdf/10.1056/NEJMoa1609709

DOI: 10.1056/NEJMoa1609709

http://www.nejm.org/doi/pdf/10.1056/NEJMoa1609709


MONALEESA-2
A Phase III, Double-blind, 

Placebo-controlled Study of Ribociclib + Letrozole

Randomization (1:1)

Stratified by the 

presence/absence 

of liver and/or lung 

metastases

Ribociclib (600 mg/day)
3-weeks-on/1-week-off 

+
Letrozole (2.5 mg/day)

n=334

Placebo
+

Letrozole (2.5 mg/day)
n=334

Primary endpoint

• PFS (locally assessed 

per RECIST v1.1)

Secondary endpoints

• Overall survival (key)

• Overall response rate

• Clinical benefit rate

• Safety

• Postmenopausal 

women with 

HR+/HER2–

advanced breast 

cancer

• No prior therapy for 

advanced disease

• N=668

• Tumor assessments were performed every 8 weeks for 18 months, then every 12 weeks thereafter

• Final analysis planned after 302 PFS events

✓ 93.5% power to detect a 33% risk reduction (hazard ratio 0.67) with one-sided α=2.5%

• Interim analysis planned after ~70% PFS events

✓ Two-look Haybittle–Peto stopping criteria: hazard ratio ≤0.56 and p<0.0000129 

1. Hortobagyi G, et al. N Engl J Med. 2016;375(18):1738-1748 2. Hortobagyi et al. ESMO2016 oral presentation Abstract LBA1_PR 



Progression free survival (from NEJM)

1. Hortobagyi G, et al. N Engl J Med. 2016;375(18):1738-1748



Hortobagyi GN, Ann Oncol 2018

MONALEESA-2: PFS updated



MONARCH-3
Results
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Goetz MP, J Clin Oncol 35:3638-3646.



First-line Phase III CDK4/6 inhibitors: PFS

Median PFS 
24.8 months (95% CI: 22-
N:e.) 

Median PFS 
14.5 months (95% CI: 12.9-
17.1)

PALOMA-
21

Monaleesa-23

HR: 0.543 (95% CI: 0.409-0.723) p=0.000021

Monarch-
32

HR: 0.58 (95% Cl: 0.46-0.72) Two-sided 
p<0.001

HR: 0.568 (95% CI: 0.457-0.704) p<0.00009

Median PFS
Ribociclib + letrozole
25.3 months (95% CI: 23.0-
30.3)

Median PFS
Placebo + letrozole
16.0 months (95% CI: 13.4-18.2)

Median PFS
abemaciclib + NSAI: not reached
placebo + NSAI: 14.7 months

Finn RS et al. N Engl J Med 
2016

Goetz M et al. J Clin Oncol 
2017

Hortobagyi G, et al. Ann Oncol 
2018

First-line PFS outcome data are not directly 
comparable between the different Phase III 
studies 

95% CI, 95% confidence interval; CDK, cyclin-dependent kinase; HR, hazard ratio; N:e, not evaluable; NSAI, non-steroidal aromatase inhibitor; ORR, objective response rate; PFS, progression-free survival. 
1. Finn RS, Martin M, Rugo HS, et al. Palbociclib and Letrozole in Advanced Breast Cancer. N Engl J Med 2016;375(20):1925-36. 2. Goetz MP, Toi M, Campone M, et al. MONARCH 3: Abemaciclib as Initial Therapy for Advanced Breast Cancer. J Clin 
Oncol 2017;35(32):3638-46. 3. Hortobagyi GN, Stemmer SM, Burris HA, et al. Updated results from MONALEESA-2, a phase III trial of first-line ribociclib plus letrozole versus placebo plus letrozole in hormone receptor-positive, HER2-negative 
advanced breast cancer. Ann Oncol 2018 Apr 27. doi: 10.1093/annonc/mdy155. [Epub ahead of print]. 4. Goetz M, Martin M, Di Leo A, et al. Abstract CT040: MONARCH 3: Abemaciclib as initial therapy for patients with HR+, HER2- advanced 
breast cancer - Results from the preplanned final PFS analysis. AACR Annual Meeting 2018; April 14-18, 2018; Chicago, IL

The final MONARCH-3 PFS data were presented at 
AACR 20184

Abemaciclib + NSAI significantly extended median PFS 
vs placebo + NSAI 
• 28.2 vs. 14.8 months, respectively

HR, 0.54; 95% CI, 0.418-0.698; p=0.000002













Comparative	Toxicities	of	CDK4/6	Inhibitors

References	in	slidenotes. Slide	credit:	clinicaloptions.com

AEs,*	%

PALOMA-2[1,2] MONALEESA-2[3] MONARCH	3[4,5]

Palbociclib	+	Letrozole	(n	=	444) Ribociclib	+	Letrozole	(n	=	334) Abemaciclib	+	NSAI	(n	=	327)

Any	Gr Gr	3 Gr	4 Any	Gr Gr	3 Gr	4 Any	Gr Gr	3 Gr	4

Neutropenia 79.5 56.1 10.4 76.9 52.4 9.6 41.3 19.6 1.5

QTcF	prolongation

§ >	60	ms	vs	BL
§ ≥	1	post-BL	>	480	ms
§ ≥	1	post-BL	>	500	ms

NR
NR
NR

NR
NR
NR

NR
NR
NR

3.0
3.6
0.6

--
--
--

--
--
--

NR
NR
NR

NR
NR
NR

NR
NR
NR

Gastrointestinal

§ Diarrhea
§ Vomiting
§ Abdominal	pain
§ Decreased	appetite

26.1
15.5
11.3
14.9

1.4
0.5
0.9
0.7

0
0
0
0

38.3
33.5
NR
20.7

2.4
3.6
NR
1.5

0
0
NR
0

81.3
28.4
29.1
24.5

9.5
1.2
1.2
1.2

0
0
--
0

LFTs

§ Increased	ALT
§ Increased	AST
§ Increased	ALT,	AST,	
and/or	blood	bilirubin

43
52
NR

2
3
NR

<	1
0
NR

NR
NR
20.1

NR
NR
8.4

NR
NR
1.8

15.6
15
NR

5.8
3
NR

<	1
0
NR

Fatigue 37.4 1.8 -- 41.3 2.7 0.3 40.1 1.8 --

*Any-cause	AEs	for	PALOMA-2	and	MONALEESA-2;	TEAEs	for	MONARCH	3,	except	for	any-cause	increased	ALT/AST.	

Main differences in toxicity between CDK 4 and 6 
inhibitor

*Any-cause AEs for PALOMA-2 and MONALEESA-2; TEAEs for MONARCH 3, except for any-cause 
increased ALT/AST. 





The next challange:
beyond progression to

CDK 4-6 inhibitors



➢ Everolimus-exemestane
➢ Fulvestrant
➢ NSAI
➢ Tamoxifene
➢ Chemioterapia



PDK1, a PI3K-dependent protein kinase, as a 

potential target in the treatment of acquired 

resistance to CDK 4-6 inhibitors



SANDPIPER trial design

▪ ER+

▪ PIK3CA mutated

▪ M+

▪ Als pre-treatment

1

2

Fulvestrant + Placebo

Fulvestrant + Taselisib

Baselga J et al, LBA abs 1006, proc ASCO 2018



The SOLAR 1 trial design

▪ ER+

▪ PIK3CA mutated

▪ M+

▪ Als pre-treatment

1

2

Fulvestrant + Placebo

Fulvestrant + Alpelisib

The trial results will be pesented at ESMO (October 2018) during the plenary session



GRAZIE……


