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Biology of HR+/HER2- MBC
Receptor status may change during metastatic progression and receptor discordance can
have a prognostic impact.

Vignot S, CROH 2012

Lindstrӧm LS, J Clin Oncol 2012 

Intraindividual ER status in
primary tumor and in
relapse



Endocrine Therapy for HR+ MBC: key considerations 

• Sequential hormone therapy is the preferential treatment for most patients with
HR-positive/HER2-negative MBC.

• Many treatment options available: endocrine monotherapy or combinations with
targeted agents.

• Endocrine resistance is universal, duration of response is variable.

• Chemotherapy as first line should be considered for patients with immediately life-
threatening disease.



Endocrine Resistance 



Work in yeast led to Nobel prize in 2001: 

Nurse, Hartwell and Hunt for discovery of CDKs



CDK 4/6 inhibitors

Chen et al, Mol Can Ther, 2016

Sammons SL et al, Curr 
Cancer Drug Target 2017

FDA approved 2015 FDA approved 2017 FDA approved 2017



CDK 4/6 inhibitors: first line setting

First-line, AI-sensitive n Treatment PFS CDK4/6 PFS Placebo HR (95%CI)

PALOMA-2 666 Let+Palbo 
Let+Pla

24.8 14.5 0.58 (0.46-0.72)

MONALEESA-2 668 Let+Ribo 
Let+Pla

25.3 16.0 0.57 (0.46-0.70)

MONARCH-3 493 AI+Abema
AI+Pla

28.8 14.8 0.54 (0.42-0.70)

Finn RS et al , N Engl J Med, 2016 Goetz et al, J Clin Oncol, 2017Hortobagyi GN et al , Ann Oncol 2018



CDK 4/6 inhibitors:
2nd line or early relapse during/after adjuvant ET

Second-line, endocrine pretreated n Treatment PFS CDK 4/6 PFS Placebo HR (95%CI)

PALOMA-3 521 Fulv+Palbo 
Fulv+Plac

9.5 4.6 0·46 (0·36–0·59) 

MONARCH-2 669 Fulv+Abema
Fulv+Pla

16.4 9.3 0.55 (0.45-0.68)

Cristofanilli M. et al , Lancet Oncol 2016 Sledge GW et al, J Clin Oncol 2017



MONALEESA-3: phase III placebo-controlled study of ribociclib + 
Fulv 

Slamon DJ ASCO 2018



CDK 4/6 inhibitors: place in therapy

*heavily pretreated

Drug Trial 1st CDK4/6 + AI  
PFS mo

Trial 2nd Fulv PFS mo TOT mPFS

Palbociclib PALOMA-2 27.6 PALOMA-3 4.6* 32.2

Abemaciclib MONARCH-3 28.8 MONARCH-2 9.3 38.1

Ribociclib MONALEESA-2 25.3 MONALEESA-3 9.2 34.5

Drug Trial 1st AI PFS mo Trial 2nd Fulv+CDK4/6inh 
PFS mo

TOT mPFS

Palbociclib PALOMA-2 14.5 PALOMA-3 11.2* 25.7

Abemaciclib MONARCH-3 14.8 MONARCH-2 16.4 31.2

Ribociclib MONALEESA-2 16.0 MONALEESA-3 14.6 30.6



CDK 4/6 inhibitors: place in therapy

CDK4/6i upfront for all?

• OS data 

• Clinical subgroups

• Toxicity

• Quality of life

• Costs

• Regulatory restrictions (still no data on CDK4/6i after 1st line fulvestrant)

• Biomarkers



CDK 4/6 inhibitors: overall survival

Presented at ESMO 2018

Median OS months
Palbociclib + Fulv: 34.9 (95% CI 28.8-40.0)
Placebo + Fulv: 28.0 (95% CI 23.6-34.6)



CDK 4/6 inhibitors: overall survival

Chemotherapy BSCEndocrine therapy

• Impact of new therapy at early point
• Impact of subsequent therapy
• Trials not powered for OS
• Individual patient-level meta-analysis

LONG NATURAL HYSTORY OF DISEASE



Cristofanilli M, ESMO 2018

CDK 4/6 inhibitors: post-progression data

SYSTEMIC SUBSEQUENT ANTICANCER THERAPIES

PALOMA-3



Treatment post-palbociclib Frequency (%)

Systemic anticancer treatment 
Chemotherapy

Caelyx
Capecitabine 
Carboplatin + Gemcitabine
Eribuline
Nab-paclitaxel
MTX – Ciclophosphamide

Endocrine Therapy
Everolimus + Exemestane

Best Supportive Care

26 (76.5)
24 (92.3)
4 (15.4)
7 (26.9)
1 (3.8)
6 (23.1)
5 (19.3)
1 (3.8)
2 (7.7)
2 (7.7)
8 (23.5)

Best Response Frequency (%)

CR 0 (0.0)

PR 1 (4.2)

SD 15 (62.5)

PD 8 (33.3)
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Median PFS-2: 5.8 months (95% CI 3.4-8.3)

Palbociclib start PD/death

PALBOCICLIB + HT PFS-2

PD/death

POST-PALBOCICLIB TX

Menichetti A, AIOM giovani 2018

CDK 4/6 inhibitors: real-world data



CDK 4/6 inhibitors: clinical subgroups

PALOMA-3 (subgroup analysis) MONARCH-2 (subgroup analysis)

Fulvestrant + CDK 4/6 inhibitors in premenopausal women

Loibl S, Oncologist 2017; Neven P, ASCO 2018 

AI/tamoxifen + goserelin + CDK 4/6 inhibitors in premenopausal women

MONALEESA-7

Tripathy D, Lancet Oncol 2018



CDK 4/6 inhibitors: clinical subgroups
FDA pooled analysis of raw data from 5 RCTs: PALOMA-2, PALOMA-3, MONALEESA-2, MONARCH-2, MONARCH-3

Gao J, ASCO 2018



CDK 4/6 inhibitors: clinical subgroups
Pts with visceral metastasis

PALOMA-2

Turner NC et al, Ann Oncol 2018

FALCON

Robertson J et al, Lancet 2016

Pts without visceral metastasis



CDK 4/6 inhibitors: toxicity

Venous thromboembolic events 4.9% abemaciclib arm vs 0.6% placebo arm (MONARCH-3)



CDK 4/6 inhibitors: QoL

Harbeck N et al, Ann Oncol 2016Rugo HS, Ann Oncol 2018

PALOMA-2 PALOMA-3



CDK 4/6 inhibitors: regulatory indications

Drug Dose Schedule EMA approval EMA approval AIFA

Palbociclib 125 mg 
daily

3 weeks 
on/1 week 
off

First line, AI-sensitive with AI
Progressing after ET, with Fulvestrant

2016 Approval and 
reimbursement

Ribociclib 600 mg 
daily

3 weeks 
on/1 week 
off

First line, AI-sensitive with AI 2017 Approval and 
reimbursement

Abemaciclib 150 mg or 
200 mg 
daily

Continuous First line, AI-sensitive with AI
Progressing after ET with Fulvestrant
Monotherapy after progression on ET 
and CT

2018
(not in 
monotherapy)

Approval pending

CDK4/6 POST 1ST LINE FULVESTRANT IS NOT ALLOWED



• pRb
• P16
• Ki67
• ER
• ESR1 gene expression
• CDKN2A gene expression
• CCND1 gene expression
• CCNE1 gene expression

• PIK3CA mut
• TP53 mut
• CDH1 mut
• FGFR1 mut
• RTK mut
• ESR1 mut

André F, AACR 2017; Hortobagyi G, SABCS 2018; Cristofanilli M, Lancet Oncol 2016; Finn RS, ESMO 2016; Arnedos M, AACR 2016, Fribbens C, JCO 2016; Turner N, AACR 2018 

PREDICTIVE BIOMARKERS



Mechanisms of endocrine resistance

Johnston s et al, J Natl Cancer Inst  2015



PI3K/AKT/mTOR pathway

Inhibitor Drug Target Study

Pan-class I PI3K 
inhibitors

Buparlisib 
(BKM120)

Pan-PI3K BELLE-2
BELLE-3

Pictilisib 
(GDC-0941)

Pan-PI3K FERGI

Isoform-specific PI3K 
inhibitors

Taselisib p110α SANDPIPER

Alpelisib p110α SOLAR-1

mTOR inhibitors

Temsirolimus mTOR HORIZON

Everolimus mTOR TAMRAD, 
BOLERO

AKT inhibitor Ipatasertib AKT 1/2 Ipatunity

LUMINAL BC: PIK3CA mut 30-40%, AKT1 mut 4%, PTEN mut 4%.
Significant cross-talk with ER.



mTOR inhibitors: Everolimus
BOLERO-2

PFS OS

Yardley DA, Adv Ther, 2013 Piccart , Ann Oncol 2014



mTOR inhibitors: Everolimus
Toxicities

Piccart , ASCO 2012



Combination of mTor inhibitors and AI in first-line: able to prevent endocrine resistance?

mTOR inhibitors: first line

56% no prior Endocrine Rx

Royce M, JAMA 2018

EVE + LET (n=202)
Median PFS 22.0 months

(95% CI 18.1-25.1)



Isoform-specific PI3K inhibitors: Alpelisib
SOLAR-1 study design

PFS in PIK3CA-mut PFS in PIK3CA-non-mut

Andrè F, ESMO 2018



Isoform-specific PI3K inhibitors: Alpelisib

Adverse events in total population

Dose discontinuation due to AEs: 25% in the alpelisib + fulvestrant and 5% in the placebo + fulvestrant 

Andrè F, ESMO 2018



Open issues: when to use Pi3k inhibitors?

Identification of PIK3CA-mutant clones after resistance to CDK 4/6 inhibitors

O’Leary, Cancer Discov 2018





* Sequences not supported by data from clinical trials 

High Endocrine 

Sensitivity

NSAI + CDK4/6i

Exe + Eve*

De novo stage IV 

Progression > 1y after adjuvant ET

Fulv 
(bone only)

Exe + Eve

ChemoRx

Poor Endocrine 

Sensitivity

Progression within 2-3 yrs 

from start of adjuvant ET   

Fulv + CDK4/6i

Exe-Eve*

Fulv + CDK4/6i

Exe-Eve*

Progression after 2-3 yrs from start or 

< 1y from end of adjuvant ET 

Moderate Endocrine 

Sensitivity

Exe + Eve 

Fulv +CDK4/6i*

PIK3CA (and ESR1) mutational status on ctDNA might have a role in treatment sequencing  

Endocrine Therapy for HR+ MBC: new algorithms 


