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Conflicto de intereses

• Roche

• Astra-Zeneca

• Pfizer



Introduccion

• Cancer de Mama RH+ HER2- representa 70% 
de todos los tipos histologicos

• Hormonoterapia es el tratamiento de eleccion 
en presencia de metastasis, salvo en caso de 
crisis visceral.



Fry DW, et al. Mol Cancer Ther. 2004;3:1427. 

Carnero A. Br J Cancer. 2002;87:129.

Inhibidores de CDK 4/6: Mecanismo de accion

RB

RB
Gene 

transcription
G2 S

M

G1

G0

P
P P

P

Inactive

Active tumour 

suppressor

E2F

E2F

R

CDK4/6Cyclin D

Target of CDK 4/6 

inhibitors

XX



Inhibidores de CDK 4/6

Clinicaltrials.gov. Palbociclib: NCT01740427; Ribociclib : NCT01958021; Abemaciclib: NCT02057133. 

Essais de phase III Inhibiteurs de CDK 4/6 
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• 1° Linea



Clinical trials in the first-line setting

7

Palbociclib + Letrozole

n = 444

Placebo + Letrozole

n = 222

Postmenopausal 
women with HR+, 

HER2– advanced breast 
cancer (N = 666)

No prior therapy for 
advanced disease

Randomization (2:1)

Primary endpoint
PFS
Secondary endpoints
OS, ORR, safety, PRO

Primary endpoint
PFS

Secondary 
endpoints
OS, DoR, DCR, CBR, 
ORR, PRO, safety, 
tolerability 

Abemaciclib + NSAI
Postmenopausal women 

with HR+, HER2–
advanced breast cancer 

(N = 450)

No prior therapy for 
advanced disease

Randomization (2:1)

Placebo + NSAI

Ribociclib + Letrozole

n = 334

Placebo + Letrozole

n = 334

Primary endpoint
PFS 

Secondary endpoints
OS (key), ORR, CBR,
Safety, PRO, TTD for 
ECOG PS

Postmenopausal 
women with HR+, 

HER2– advanced breast 
cancer (N = 668)

No prior therapy for 
advanced disease

Randomization (1:1)

Primary endpoint
PFS

Secondary 
endpoints
OS, ORR, CBR, DoR, 
EDoR, DoCB, EDoCB, 
PRO, safety

Fulvestrant + 

Placebo

n = 230

Anastrozole + 

Placebo

n = 232

Randomization (1:1)

Postmenopausal women 
with HR+, HER2–

advanced breast cancer 
(N = 462)

Endocrine therapy naive 
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CBR, clinical benefit rate; DCR, disease control rate; DoR, duration of response; EDoCB, expected duration of clinical benefit; EDoR, 
expected duration of response; OS, overall survival; ORR, overall response rate; PFS, progression-free survival; PRO, patient-reported 
outcome; TTD, time to deterioration. 



N = 666

Placebo (3/1 schedule)
+ letrozole

(2.5 mg QD)

Palbociclib (125 mg QD, 
3/1 schedule) + letrozole

(2.5 mg QD)• Postmenopausal

• HR+, HER2− MBC

• No prior treatment for 

advanced disease

• AI-resistant patients 

excluded

2:1

Primary endpoint: PFS

Secondary/exploratory 

endpoints: Response, 

OS, safety, biomarkers, 

patient-reported outcomes

Stratification factors: 

Disease site, disease-free 

interval, prior hormonal 

therapy

PALOMA-2
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Finn et al. NEJM 2016; 375; 20



Paloma 2: caracteristicas de los pacientes

Finn et al. NEJM 2016; 375; 20



PFS: Investigator-Assessed <br />(ITT Population)

PALOMA-2: PFS Investigator-assessed (ITT)

Finn et al. NEJM 2016; 375; 20 



• Follow up: 37 meses

• PFS : 27,6 m palbo + let 
vs 14,5 m Letro

• HR = 0,563 

PALOMA-2 :  actualizacion

PFS (Investigator Assessed, ITT Population)

Rugo et al. Breast Cancer Research and Treatment (2019); 174:719



• PFS prolongada en todos los grupos

• Sin impacto DFI sobre la PFS

PFS: analisis de subgrupos

Rugo et al. Breast Cancer Research and Treatment (2019); 174:719



Efectos Secundarios

Finn et al. NEJM 2016; 375; 18



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 (per CTCAE v4.03)

• 668 postmenopausal 
women with 
HR+, HER2– ABC

• No prior systemic 
therapy for advanced 
disease

MONALEESA-2

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

• Supportive PFS analyses were conducted in pre-specified patient subgroups 
including in patients aged <65 or ≥65 years

Hortobagyi et al. NEJM 2016; 375; 18 



Age <65 years (n=373) Age ≥65 years (n=295)

Ribociclib + Letrozole
n=184

Placebo + Letrozole
n=189

Ribociclib + Letrozole
n=150

Placebo + Letrozole
n=145

Median age, years (range) 55 (23–64) 56 (29–64) 70 (65–91) 71 (65–88)

ECOG performance status, n (%)

0 125 (68) 123 (65) 80 (53) 79 (55)

1 59 (32) 66 (35) 70 (47) 66 (46)

De novo ABC, n (%) 60 (33) 61 (32) 54 (36) 52 (36)

Disease-free interval since end of (neo)adjuvant therapy, n (%)*

≤12 months 3 (2) 6 (3) 1 (0.7) 4 (3)

>12 months 121 (66) 122 (65) 95 (63) 88 (61)

Metastatic sites, n (%)

Bone-only disease 34 (18) 45 (24) 35 (23) 33 (23)

Visceral disease** 106 (58) 111 (59) 91 (61) 85 (59)

Number of metastatic sites, n (%)

<3 122 (66) 130 (69) 98 (65) 91 (63)

≥3 62 (34) 59 (31) 52 (35) 54 (37)

Caracteristicas de los pacientes

ECOG, Eastern Cooperative Oncology Group.
*One patient age ≥65 years in the placebo + letrozole arm had an unknown disease-free interval; 
**Includes liver, lung, and other visceral sites.

Hortobagyi et al. NEJM 2016; 375; 18 
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MONALEESA-2 : eficacia 

• Treatment benefit was consistent for the secondary endpoints analyzed

Ribociclib + LET
n=334

Placebo + LET
n=334

Median PFS, 
months (95% CI)

NR (19.3–NR) 14.7 (13.0–16.5)

HR (95% CI) 0.556 (0.429–0.720)
One-sided p value 0.00000329

Hortobagyi et al. NEJM 2016; 375; 18



Monaleesa 2: analisis de subgrupos
MONALEESA-2 : ANALYSE EN SOUS GROUPES 

Hortobagyi et al. NEJM 2016; 375; 18 



Efectos Secundarios

• All-grade liver enzyme elevations were reported in 19% vs 5% and 17% vs 6% of patients aged <65 years and ≥65 years 
(ribociclib vs placebo arm)

• In the ribociclib arm, one patient aged ≥65 years experienced Grade 3 prolonged QTcF (>500 ms)

All-grade adverse events reported in ≥25% of patients aged <65 or ≥65 years in the ribociclib + letrozole 
arm are presented. 
QTcF, Fridericia’s corrected QT interval.

Adverse Event (≥25% of 
patients), n (%)

Age <65 years (n=370) Age ≥65 years (n=294)

Ribociclib + Letrozole
n=184

Placebo + Letrozole
n=186*

Ribociclib + Letrozole
n=150

Placebo + Letrozole
n=144*

Neutropenia** 137 (75) 10 (5) 111 (74) 7 (5)
Nausea 92 (50) 52 (28) 80 (53) 42 (29)
Fatigue 67 (36) 64 (34) 55 (37) 35 (24)
Leukopenia‡ 64 (35) 8 (4) 46 (31) 5 (4)
Alopecia 62 (33) 26 (14) 49 (33) 25 (17)
Diarrhea 56 (30) 36 (19) 61 (41) 37 (26)
Arthralgia 54 (29) 55 (30) 37 (25) 40 (28)
Hot flush 48 (26) 51 (27) 22( 15) 27 (19)
Headache 47 (26) 42 (23) 27 (18) 21 (15)
Constipation 45 (25) 40 (22) 38 (25) 23 (16)
Vomiting 45 (25) 24 (13) 53 (35) 27 (19)
Anemia§ 24 (13) 6 (3) 39 (26) 9 (6)

Hortobagyi et al. NEJM 2016; 375; 18 



Monaleesa 2: actualizacion

Hortobagyi et al. Annals of Oncology 2018; 29: 1541–1547



MONARCH-3

Abemaciclib + NSAI  Endpoints

Primary 
•PFS

Secondary
•OS
•DoR
•DCR
•CBR
•ORR
•Safety, tolerability
•PK

Phase 3

Planned N = 450

(estimated primary completion date: 
June 2017)

• Postmenopausal women 

• HR+, HER2– ABC 

• ECOG PS 0 or 1

• No prior therapy for advanced 
disease

R
2:1

28-day cycles until disease progression, 

unacceptable toxicity  

Placebo + NSAI

• Abemaciclib: 150 mg orally q12h for 28 days

• 1 mg ANA or 2.5 mg LET orally daily for 28 days

ABC, advanced breast cancer; ANA, anastrozole; CBR, clinical benefit rate; DCR, disease control rate; DoR, duration of response; ECOG PS, Eastern Cooperative 

Oncology Group performance status; HER2–, human epidermal growth factor receptor-2–negative; HR+, hormone receptor-positive; LET, letrozole; NSAI, nonsteroidal 

aromatase inhibitor; ORR, objective response rate; OS, overall survival; PFS, progression-free survival; PK, pharmacokinetics; q12h, every 12 hours; R, randomization.

Goetz et al. JCO 2017; 35:3638 



Caracteristicas de los pacientesMONARCH3 

Goetz et al. JCO 2017; 35:3638 



EficaciaMONARCH3 

Goetz et al. JCO 2017; 35:3638 



Efectos Secundarios

Goetz et al. JCO 2017; 35:3638 



Monarch 3: actualizacion

Johnston et al. NPJ Breast Cancer; published online january 2019
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CLEE011E2301/MONALEESA-7: A Phase III randomized, double-blind, placebo-controlled study of ribociclib with 
goserelin and tamoxifen or NSAI (letrozole or anastrozole) in premenopausal women with HR+/HER2– advanced 

breast cancer

MONALEESA-7

• *28-day dosing cycles. Once-daily oral doses of tamoxifen (20 mg) or letrozole (2.5 mg) or anastrozole (1 mg) given on 
Days 1–28 of each cycle. Subcutaneous goserelin implant (3.6 mg) administered on Day 1 of each cycle. Once-daily 
dose of oral ribociclib (600 mg) or placebo administered on Days 1–21 of each cycle.

Premenopausal 
women with 
HR+/HER2–

advanced breast 
cancer

No prior hormonal 
therapy for 

advanced disease

N≈660

Randomization (1:1)

Stratified by: 

•Presence of liver and/or 

lung metastases

•Prior chemotherapy for 

advanced disease

•Endocrine combination 

partner (tamoxifen or NSAI)

Ribociclib + goserelin + 
tamoxifen or NSAI 

(letrozole or 
anastrozole)*

(n≈330)

Placebo + goserelin + 
tamoxifen or NSAI 

(letrozole or 
anastrozole)*

(n≈330)

Primary endpoint

•PFS per RECIST v1.1

Key secondary endpoint

•OS

Other secondary endpoints

•ORR

•CBR

•Time to response

•Duration of response

•ECOG PS

•Safety

•QoL

Exploratory endpoints

•PharmacokineticsMONALEESA-7 is the only randomized phase III trial of a 

CDK4/6 inhibitor focused on premenopausal patients

Tripathy et al. Lancet Oncol 2018;19: 904



Monaleesa-7: caracteristicas de 
pacientes

Tripathy et al. Lancet Oncol 2018;19: 904



Monaleesa-7: eficacia

Tripathy et al. Lancet Oncol 2018;19: 904



• 2°Linea



Turner NC, et al. N Engl J Med 2015;373:209-219.

Turner NC, et al. ASCO 2015 (Abstract LBA502.

PALOMA-3

aAll received goserelin.
bMust have progressed on prior endocrine therapy (pre-/perimenopausal) or aromatase inhibitor therapy (postmenopausal).
cPatients randomized.
dAdministered on Days 1 and 15 of Cycle 1, then every 28 d.

Phase 3, double-blind study involving 144 centers in 17 countries (NCT01942135) 

Placebo 
(3 wks on/1 wk off)

+ 
Fulvestrantd

(500 mg IM q4w)

Palbociclib 
(125 mg QD; 

3 wks on/1 wk off)
+ 

Fulvestrantd 

(500 mg IM q4w)

▪ Visceral metastases

▪ Sensitivity to prior hormonal 

therapy

▪ Pre-/peri- vs post-

menopausal

2:1 Randomization

n=521c

Stratification: 

• HR+, HER2– ABC

• Pre-/peri-a or postmenopausalb

• Progressed on prior endocrine 

therapy:

– On or within 12 mo adjuvant

– On therapy for ABC

• ≤1 prior chemotherapy regimen 

for advanced cancer

n=347

n=174



PALOMA-3: caracteristicas de los pacientes 



PALOMA-3: caracteristicas de los pacientes 
(cont)



PALOMA-3: Progression-Free Survival by Investigator 
Assessment in the Overall Population

39

CI, confidence interval; NE, not estimable.

a Results of a blinded, independent audit were consistent with investigator assessment. 

Reprinted from Turner NC, et al. N Engl J Med. 2015;373(3):209-219. Copyright © 2015 Massachusetts Medical Society.
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Hazard ratio = 0.42 (95% CI, 0.32-0.56)
P < .001

No. at risk

Palbociclib-fulvestrant

Placebo-fulvestrant

347

174

279

109

132

42

59

16

16

6

6

1

Palbociclib-fulvestrant (n = 347)

Median progression-free survival,

9.2 months (95% CI, 7.5-NE)

Placebo-fulvestrant (n = 174)

Median progression-free survival,

3.8 months (95% CI, 3.5-5.5)



PALOMA-3: Efectos Secundarios

40

G, grade.

Data from Turner NC, et al. N Engl J Med. 2015;373(3):209-219.

Most Common All-Cause 
Adverse Events (≥ 20% any 
grade), n (%)

Palbociclib + Fulvestrant
(n = 345)

Placebo + Fulvestrant
(n = 172)

Any Grade G3 G4
Any 

Grade G3 G4

Neutropenia 272 (79) 184 (53) 30 (9) 6 (3) 0 1 (<1)

Leukopenia 157 (46) 85 (25) 2 (<1) 7 (4) 0 1 (<1)

Fatigue 131 (38) 7 (2) 0 46 (27) 2 (1) 0

Nausea 100 (29) 0 0 45 (26) 1 (<1) 0

Anemia 90 (26) 9 (3) 0 17 (10) 3 (2) 0

Headache 73 (21) 1 (<1) 0 30 (17) 0 0



PALOMA-3: actualizacion

Cristofanilli et al Lancet Oncol 2016; 17:425

CBR, clinical benefit rate; CI, confidence interval; CR, complete response;  FUL, fulvestrant; HR, hazard ratio; PBO, placebo; PR, partial response; 

ORR, objective response rate; PAL, palbociclib; PFS, progression free survival; SD, stable disease.

Efficacy Measure PAL+FUL PBO+FUL

Median PFS, mo

9.5 4.6

HR = 0.45; 95% CI, 0.36-0.59; 
P < .0001

CBR, %
66.6 39.7

P < .0001

ORR, %
19.0 8.6

P = .0019
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P = .0019

P = .0012

P < .0001
P < .0001

PR CR SD PR CR SDPalbociclib+Fulvestrant Placebo+Fulvestrant



PALOMA-3: Confirmed Efficacy in 
Endocrine-Sensitive /-Refractory Disease

AI, aromatase inhibitor; CI, confidence interval; ET, endocrine therapy; FUL, fulvestrant; NR, not reported; PAL, palbociclib; PFS, progression-free survival.

Patient Subgroup PFS1 PAL+FUL, mo PBO+FUL, mo

HR (95% CI)

P value

Pre/perimenopausal
9.5

(n = NR)

5.6

(n = NR)

0.50 (0.29-0.87) 

P = .0065

No prior systemic therapy
9.5 

(n = 74)

5.4 

(n = 40)

0.55 (0.32-0.92) 

P = .0214

Responsive to prior ET
10.2

(n = 274)

4.2

(n = 136)

0.42 (0.32-0.56) 

P < .0001

AI as most recent therapy
9.5

(n = 217)

3.7

(n = 119)

0.42 (0.31-0.56)

P < .0001

▪ PFS benefit with PAL+FUL was maintained across predefined subgroups

Cristofanilli et al Lancet Oncol 2016; 17:425



Paloma-3: OS

Turner et al. NEJM 2018; 379:1926



MONARCH-2

Abemaciclib + Fulvestrant  Endpoints

Primary 
•PFS

Secondary
•OS
•ORR
•DoR
•DCR
•CBR
•Safety, tolerability
•PK

Phase 3
Planned N = 550

(estimated primary completion date: 
February 2017)

• Postmenopausal; 
premenopausal with 
ovarian suppression

• Prior endocrine therapy 
(adjuvant or 1st-line advanced) 

• HR+, HER2– ABC

• ECOG PS 0 or 1

Stratified for visceral vs bone mets or 

others, sensitivity to endocrine therapy

R
2:1

28-day cycles until disease progression, 

unacceptable toxicity 

Placebo + Fulvestrant

• Abemaciclib: 200 mg PO q12h on days 1-28  

• Fulvestrant: 500 mg IM on days 1 and 15 

of cycle 1, then day 1 of cycle 2 and beyond 

ABC, advanced breast cancer; CBR, clinical benefit rate; DCR, disease control rate; DoR, duration of response; ECOG PS, Eastern Cooperative Oncology Group 

performance status; HER2–, human epidermal growth factor receptor-2–negative; HR+, hormone receptor-positive; IM, intramuscularly; mets, metastases; ORR, objective 

response rate; OS, overall survival; PFS, progression-free survival; PK, pharmacokinetics; PO, orally; q12h, every 12 hours; R, randomization. 

Sledge et al. JCO 2017; 35:2875



Monarch-2: caracteristicas de 
pacientes

Sledge et al. JCO 2017; 35:2875



Monarch-2: eficaciaMONARCH2 

Sledge et al. JCO 2017; 35:2875



Monarch-2: analisis de subgrupos

Sledge et al. JCO 2017; 35:2875



Quien se beneficia? Quien no?



Quien se beneficia? Quien no?

• Biomarcadores



Biomarcadores



CONCLUSIONES 

• Sécuenciacion ctDNA antes de empezar el tratamiento 
con anti-CDK 4/6 y a la progresion

• Tres pacientes

• Fueron identificadas mutaciones adquiridas de RB1 a 
los 5, 8 y 13 meses (no presentes antes del tratamiento)

• Presion sobre el blanco? (como ESR1-IAs)

• Asociacion a otras terapias blanco (Inhibidores de 
PI3K)?

Condorelli et al . Annals of Oncology 29: 640–645, 2018  Published online 11 December 2017





Turner et al. Annals of Oncology 29: 669–680, 2018 Published online 11 January 2018



BiomarcadoresBIOMARQUEURS 

Actuellement	pas	de	biomarqueurs	mis	en	évidence:	
Pistes	amplific

a
#ons 	de	CDK 6,	Signatures	en	cours	de	valida#on,	

Amplific
a

#on	de	FGF R1	

Monaleesa	2	Paloma	2	



Quien se beneficia? Quien no?

• Biomarcadores

• Evolucion clinica



Turner et al. Annals of Oncology 29: 669–680, 2018 Published online 11 January 2018



Turner et al. Annals of Oncology 29: 669–680, 2018 Published online 11 January 2018



PALOMA 2 (1°linea)



PALOMA 2 (1°linea)



PALOMA 2 (1°linea)



PALOMA 3 (2°linea)



PALOMA 3 (2°linea)



PALOMA 3 (2°linea)



Y despues de CDKi?



Conclusiones

• Nuevo estandar de tratamiento en la 
enfermedad RH+ HER2- metastasica



Guias internacionales

▪ NCCN and ABC guidelines indicates that ET is recommended as first line treatment 
even in the presence of visceral disease

▪ Current guidelines recommend the use of CT only in the presence of life 
threatening disease or visceral crisis

1.NCCN Guidelines Breast Cancer, version 2.2016

2.Rugo HS et al. J Clin Oncol 2016

3.Cardoso F et al. Annals Oncol 2017 



HRs de estudios
RÉSULTATS CONCORDANTS 

En	1ère	ligne	quasi	doublement	des	PFS	
Turner	N,	Discussion	ESMO	2017	
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Overview of Key Trials With CKD inhibitors in HR+, 
HER2– Breast Cancer 

Primary 
HR+ BC

Disease 
recurrence

Disease 
progression

Adjuvant therapy

Fi
rs

t-
lin

e 
th

er
ap

y

De novo 
metastatic 

HR+ BC
First-line therapy Subsequent treatment

• Palbociclib

–PENELOPE-B

–PALLAS

• Palbociclib

– PALOMA-1*

– PALOMA-2

• Abemaciclib

– MONARCH-2

– MONARCH-3

• Ribociclib

– MONALEESA-2

– MONALEESA-3

– MONALEESA-7

• Palbociclib

–PALOMA-3

–PEARL

•Abemaciclib

–MONARCH-1*

–MONARCH-2

•Ribociclib

–MONALEESA-3

•Palbociclib

– PALOMA-1*

– PALOMA-2

• Abemaciclib

– MONARCH-2

– MONARCH-3

•Ribociclib

– MONALEESA-2

– MONALEESA-3

– MONALEESA-7

*Denotes phase 2 trial. All other trials in figure are phase 3.

www.clinicaltrials.gov

Neo/adyuvan

cia

Maintenimiento TN

Combinacion TT

Post 

EVE

Post 2L 

QTX



Cual elegir??



• Estado hormonal (menopausia o no)

• Administracion

• Perfil de tolerancia (neutropenia +/- alargamiento QT 
+/- diarrea)

• Biomarcadores? Non…

• Sobrevida Global???



Muchas gracias


