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Tratamientos sistémicos




Tumores germinales
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Median follow-up = 51 months Culine et al., Ann Oncol 2007
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LA PATHOLOGIE

CELLULAIRE
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Todos tenemos el mismo numero de genes y sin
embargo somos completamente distintos



SENOR...
HAN DESCIFRADO
EL CODIGO DEL
GENOMA
HUMANO

iiiMALDITOS
HACKERS!!!
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Medicina personalizada
Y —
‘ “ @E No Beneficio y toxicidad

| No Beneficio y no toxicidad

Pacientes con el mismo ' B fici toxicidad
diagnéstico eneficio y no toxicida
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= [Tratamiento
optimo para
cada paciente

Pacientes con el
mismo
diagndstico

Genotipado
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EFFECT OF THE TYROSINE
KiNASE INHIBITOR STI571
IN A PATIENT WITH A METASTATIC
GASTROINTESTINAL STROMAL TUMOR
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Joensuu H. NEJM 2001



THERE IS NEW AMMUNITION
IN THE WAR AGAINST

CANGER.

THESE ARE THE BULLETS.

Revolutionary new pills like GLEEVEC
combat cancer by targeting only the
diseased cells. Is this the breakthrough
we've been waiting for?

Joensuu H. NEJM 2001
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KIT Mutations
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Imatinib Triples Overall Survival
in GIST Patients

Imatinib 400mg
Imatinib 800mg
Historical Control




Phase 3 Intergroup S0033 Study:
PFS and OS by Mutational Status

Progression-Free Survival Overall Survival
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Normal HER2
expresion

Amplificacion de los genes
HER2 overexpression

Sobreexpresion de HER2
conduce a la
proliferacion tumoral
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Microarrays de DNA y comportamiento clinico
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Figure 2. Survival Analysis of the Carolina Breast Cancer Study Cases Grouped Using the
Refined Braast Tumar Immunahistochemical Infrinsic Subtypes
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Pertuzumab plus Trastuzumab plus Docetaxel
for Metastatic Breast Cancer

Trastuzumab y Pertuzumab se unen a
diferentes partes del receptor Her2

Pertuzumab

Sy

Dimerization domain of
HER2
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Final OS Analysis

Median follow-up 50 months (range 0—70 months)
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ITT population. Stratified by geographic region and neo/adjuvant chemotherapy.
Cl, confidence interval; Pla, placebo; Ptz, pertuzumab.
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DM1: Mechanism of Action

HER2

. \\ T-DM1

Emtansine
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Adapted from LoRusso PM, et al. Clin Cancer Res 2011.
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Podemos analizar cancer a nivel
molecular

1. Patient’s tumor 5. Shared Decision Making

-
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2. Oncotype DX’ Assay 4. Oncotype DX’ Report

\

3. Analyze expression of tumor’s genes







Importancia de la
calidad y cantidad
de muestra

Traditional view 1987

Large-cell

2009

AKTIN,
BRARMET MAP2K1

+ Mutations associated with drug sensitivity
EGFR Gly719X, exon 19 deletion, Leu858Arg, Leu861GIn

+ Mutations associated with primary drug resistance
EGFR exon 20 insertions

+ Mutations associated with acquired drug resistance
EGFRThr790Met, Asp761Tyr, Leu747Ser, Thr854Ala

Pao & Girard, Lancet Oncol; 12:176, 2011



IPASS results: benefit of gefitinib
limited to EGFR mutation-positive disease

EGFR mutation +
(60% of tested population)

— Gefitinib (n=132)

1.0 — CP (n=129)

2 08

& HR=0.48

5 0.6 (95% ClI: 0.36-0.64)
= p<0.0001

3 04

Q0

°

o 0.2

0 4 8 12 16 20 24
Months

® Prognostic and predictive value of EGFR mutation status confirmed

® EGFR mutation status is required for treatment decisions

Mok T etal. NEJM 2009
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

First-Line Crizotinib versus Chemotherapy
in ALK-Positive Lung Cancer

A Progression-free Survival
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Chemotheraov 171 105 36 12 2 1 0 0



Crizotinib produce respuestas rapidas

* Example of a patient with a large tumour burden, showing marked response
at 14 days

Source: Dr S| Qu



La resurreciéon de Lazaro, Claravaggio 1609




BRAF mutada

Factor de crecimiento
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Aproximadamente el 40% de los

melanomas presentan mutacion
BRAF V600

Receptor tirosina kinasa
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Membrana celular
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Una mutacién Unica
del coddn (V600) en
el gen de la proteina
BRAF lo deja
activado
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Proliferacidon y supervivencia
celular en exceso

Nucleo



BRAF mutada. Papel de Zelboraf
Inhibidor oncogénico de BRAF

Factor de crecimiento
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BRAF
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| Proliferacion celular
lSupervivencia celular

l

Regresion tumoral

Disminucion
proliferacion

celular

Membrana celular

Estructura de Vemurafenib con el
dominio quinasa de B-RAFV600E
(Bollag et al., Nature 2010)
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SUCCESS AND FAILURE




Inmunoterapia




Tumor Microenvironment

anti-PD-1

CTLA-4 Blockade (ipilimumab) PD-1 Blockade (nivolumab)



Ipilimumab: mecanismo de accién

Activacion de de Activacion de

linf

linfocitos T

\ Ipilimumab

Hoos A, et al. Semin Oncol 2010:37-533-546
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Improved Survival with Ipilimmumab in Patients

—— Ipi plus gpl00
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100
90
80+ -
g 70 Subgroup Ipi gpl00
= no. of deaths/no. randomized
£ 60 All patients 100/137 119/136 ——
" 50+ Sex
= 40| Male 53/81 66/73 ——
S 30 Female 47/56 53/63 : * :
© 2] Age
N <65 yr 69/95 81/94 ——
=65 yr 31/42 38/42 —
Y T T T T T Mstage at study entry
0 4 3 1216 20 MO, M1a, M1b 21/37 31/38 ——
Mlc 79/100 88/98 ——
No. at Risk Baseline LDH
Ipi plus gp100 403 297 223 163 115 81 <ULN 52/84 66/81 ——
Ipi 137 106 79 56 38 30 >ULN 48/53 50/52 ]
gpl0o 136 93 58 32 23 17  prior use of interleukin-2
Yes 19/32 25/33 ——
No 81/105 94/103 ———

1.0

Ipi
Better

gpl00
Better

1.5

0.64 (0.49-0.84)

0.54 (0.37-0.77)
0.81 (0.55-1.20)

0.65 (0.47-0.90)
0.61 (0.38-0.99)

0.47 (0.27-0.82)
0.72 (0.53-0.97)

0.56 (0.39-0.81)
0.76 (0.51-1.13)

0.50 (0.28-0.91)
0.69 (0.51-0.93)



Judah Folkman

« La angiogénesis es necesaria
para el crecimiento de los tumores
solidos.

« “Without angiogenesis , tumor
would be unable to grow beyond
1mm in size”

Folkman J. N Engl J Med. 1971
Folkman J.J Natl Cancer Inst. 1990



CAMBIOS YASCULARES

Inicio

TERAPIA ANTIANGIOGENICA

Con farmaco Sin farmaco
Retirada
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Orquiectomia en el cancer de proéstata

El cancer puede ser tratado con farmacos

[
WAL L2 e

Charles Brenton Huggins ( 1901 —1997)
Premio Nobel de Medicina en 1966
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Abiraterone and Increased Survival in Metastatic Prostate Cancer

* Primer inhibidor oral e
irreversible de CYP17
(P450c17)

— 17a —hydroxylase (IC,
=4 nM)

— C17,20-lyase (ICg, =
2.9 nM)

e Supresion de androgenos a
nivel sérico y de las células
prostaticas a niveles
indetectables
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Increased Survival with Enzalutamide in Prostate Cancer
after Chemotherapy

Howard I. Scher, M.D., Karim Fizazi, M.D., Ph.D., Fred Saad, M.D., Mary-Ellen Taplin, M.D., Cora N. Sternberg, M.D.,

1. Inhibits binding of androgens (A) to androgen receptors (ARs)
2. Inhibits nuclear translocation of ARs
3. Inhibits AR-mediated DNA binding

A

<— Plasma membrane




The NEW ENGLAN D
JOURNAL of MEDICINE

ESTABLISHED IN 1812 JULY 18, 2013 VOL. 369 NO. 3

Alpha Emitter Radium-223 and Survival
in Metastatic Prostate Cancer

C. Parker, S. Nilsson, D. Heinrich, S.I. Helle, J.M. O'Sullivan, S.D. Foss&, A. Chodacki, P. Wiechno, J. Logue, M. Seke,
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Leading Edge

Hallmarks of Cancer: The Next Generation

Douglas Hanahan'2"* and Robert A. Weinberg3*

EGFR Cyclin-dependent
inhibitors kinase inhibitors

| 4

. - Sustaining Evading —
Aerobic glycolysis proliferative growth Immune activating
inhibitors signaling sSuppressors anti-CTLA4 mAb

Proapoptotic F‘eSiS"Iing > E“l‘j‘b"',‘g Telomerase
BH3 mimetics - \ Tepoaiim Inhibitors
death immortality

mutation inflammation

S "
o=
72,
Genome c@,? Tumo'r-
instability & Q promoting

PARP Inducing Activating Selective anti-
inhibitors angiogenesis invasion & inflammatory drugs
metastasis

1 A

Inhibitors of Inhibitors of
VEGF signaling HGF/c-Met

Hanahan, Cell 2011



Desarrollo de Farmacos
Antitumorales 2000-2025
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El cambio




Personalized Cancer Medicine

f Molecular
diagnostic testing
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RZ ? > Therapeutic
selection




! HENRY POOLE & CoO.

15 SAVILE ROW, LONDON

El futuro
Nno va a ser
asi...

Bespoke Tailoring

The defimtion ol thee word bespoke comes from
bespoken giving the charactanstic of choica

This in talloning tenms means o design clothing
fram 3 blank camas. the chart adding his own
indidud chace of styling to theee of the shalled
culter

I'he cutter wil work: in tangent vath the chent's
viaisicoat maker, coaimaker and trousers maker
adjusting the pattam 3t the vanous stagas of
making thue craating the perect papar pattem




Pero sera/es asi...
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Imhotep escriba, Baja época, 664-332 AJC



