tratamiento del

Inhibidores de Ciclo Celular
Cambiando ektandard

: Hospital Universitario
SSC Cllnlm San Carlos Fernando Moreno

-'Iusmuro«l SaludMadrid Servicio de Oncologia Médic

'NVES"GA('ON S TRe B comunidad de Madrid HospitalClinicoSan Carlos




TIMELINE OF THERAPIES FOR ER+ BREAST CANCEF
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PFS/TTP of4line endocrinetherapytrialsin HR+ MBC

Date Tam Al Al+FUL FUL
(months) (months) (months)  (months)
Nabholtz 2000 5.6 11.1 - - 0.81
ANAS vs TAM
Bonneterre 2001 8.3 8.2 - - 0.99
ANASv/s TAM
Mouridsen 2001 6.0 9.4 - - 0.72
ANAS vs TAM
Chernozemsky 2007 8.3 12.0 - - -
EXB/s TAM
Paridaens 2008 5.8 9.9 - - 0.84
EXE vs TAM
Mehta 2012 - 13.5 15.0 - 0.80
ANAS vs ANAS -
FUL 250 mg
Berg 2012 - 10.2 10.8 - 0-99
ANAS vs ANAS -
FUL250 mg
Robertson 2015 - 13.1 - 23.4 0.66
ANAS vs FUEOO
Robertson 2016 - 13.8 - 16.6 0.79
ANAS vs FUL 50
Range 6-8 8-13 10-15 16-23 3
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A Despite the advances over the years, patients on endocrine therapy still have recurrence of their disea:

I EBCrecurrences either during or after adjuvant endocrine treatmentsl$9 @5yrs and up

to 30% @15yrs
I MBC endocrine treatments lead to initiimour regression in only ~30% plus 20% of
prolonged stable disease, inevitably resistant disease develops in almuoist all
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Definingendocrinesensitivity
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Definitionsof endocrineresistancan ER + MBC

Primary endocrine resistance
HR+ BC thairogresses rapidly on initial endocrine therapy, suggesting that the majority of
tumour cells were already resistant befocemmencemenbf the therapy

al NBf I L&AS
A while on the first 2 years of adjuvant ET
A PD within first 6 months of firdt Ay S 9¢ F2NJ a./ X GKA{S 2\

Secondary (acquired) endocrimesistance
HR+ BC initially sensitive to the endocrine treatment, but through mutation, altered gene
expression or selection pressure, has developed resistance to such therapy

a Irelapse

A while on adjuvant ET but after the firsty2ars
A within 12 months of completing adjuvaiET
APDkc Y2YyUuUKa FFTFUOSNI AYA®KEGAYT 9¢ F2N a.

Cardoso et al An@ncol2014, Hart et al NRCO 2015



. Genomic landscape, pathways and drugs to
M eChan ISMD reverse endocrine resistance

PIBK/AKT/mTOR CDK4/6

PIK3CA mutation 40% 11913 amplification 37%
PTEN mutation/loss 18% CCND1 amplification 40%
INPP4B loss 12% CDK4 amplification 19%

AKT1 mutation 3% CDKN1B, CDKN2A,
CDKNZ2B loss 11%

—] RB1 mutation 1%

. @ Cyclin D1
Endocrine %.
Resistance
_Rb

D

Pan-PI3K inhibitors
Isoform-specific PI3K
inhibitors
Dual PISBK—-mTOR inhibitors
AKT inhibitors
MTOR inhibitors CDK4/6 inhibitors




GenomicDataby BreastCancelSubtype

Luminal A Luminal B Basal-like HER2E

% ER+/HER2- 87% 82% 10% 20%

% HER2+ 7% 15% 2% 68%

% TNBC 2% 1% 80% 9%

53 Pathwa TP53 mut (12%) TP53 mut (32%) TP53 mut (84%) TP53 mut (75%)

p y Gain of MDM2 (14%) Gain of MDM2 (31%) Gain of MDM2 (14%) Gain of MDM2 (30%)
PIK3CA mut (49%) PIK3CA mut (32%) PIK3CA mut (7%) PIK3CA mut (42%)

PIK3CA/PTEN Pathway | PTEN mut/loss (13%) PTEN mut/loss (24%) PTEN mut/loss (35%) PTEN mut/loss (19%)
INPP4B loss (9%) INPP4B loss (16%) INPP4B loss (30%) INPP4B loss (30%)

Cyclin D1 amp (29%)

RB1 mut/loss (20%)

CDK4 gain (14%) . . .
RB1 Pathway Low expression of C%CIIQE Dl. an;l; (;58%) ﬁyc}llm El amp (9(?) DKN2A C}ll)cll{lz Dl. anzlli ‘;38%)
CDKN2C C gain (25%) ng expression 0f lgBl C gain (24%)
High expression of RB1 OW expression o
. High ER cluster Lower ER cluster Basal signature H.ER2 amplicon
mRNA Expression Low proliferation High proliferation High proliferation sighature
High proliferation
S . Most aneuploid
ﬁOSt dlplold . Most anguplmd Most aneuploid High genomic
any with quiet Many with focal amps . S . . >
. High genomic instability instability
genomes 1q, 8q, 8p11 gain . .
Copy Number . 1q, 10p gain 1q, 8q gain
1q, 8q, 8pl1 gain 8p, 16q loss
8p, 164 loss 11q13.3 amp (51%) MY ol gain (40%) Elgg(i(l);sfocal ERRB2
11q13.3 amp (24%) 8p11.23 amp (28%) amp (71%)
P53 (12%) TIP3 (32%) TPS3 (84%) TIP3 (15%)
DNA Mutations PIK3CA (32%) PIK3CA (42%)
GATA3 (14%) MAP3KI (5%) PIK3CA (7%) PIK3R1 (8%)
MAP3K1 (14%)

TCGANature2012




Regulation of the G1/S Checkpoint

CDKinhibitors
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SelectiveaCDK 4/anhibitors
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Abemaciclib Palbociclib Ribociclib
Abemaciclib Palbociclib Ribociclib
(LY-2835219) (PD-0332991) (LEEO11)

ICs CDK1:>1 uM CDK1: >10 uM CDK1:>100 uM
CDK2: >500 nM CDK2:>10 uM CDK2: >50 uM
CDK4:2nM CDK4:9-11 nM CDK4:10nM
CDK5: ND CDK5:>10 uM CDK5:ND
CDK®6: 5 nM CDK6: 15 nM CDK®6: 39 nM
CDK7:300 nM CDK7:ND CDK7:ND
CDK9: 57 nM CDK9:ND CDK9:ND

Figure 2 | Chemical structure of selective CDK4/6 inhibitors. a| Abemaciclib. b | Palbociclib. ¢ | Ribociclib. The half
maximal inhibitory concentrations (IC, ) of these agents for a number of cyclin-dependent kinases (CDKs) are also shown.

O’Leary B, et al. Nat Rev Clin Oncol. 2016;13(7):417-430. 10



KinomeSelectivityof CDK 4/6nhibitors
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