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Toward Precision Medicine: Building a
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Research and a New Taxonomy of Disease AJ
A new data network that integrates emerging research on the molecular makeup of diseases :;E' :E:
with clinical data on individual patients could drive the development of a more accurate : ~§ !
classification of disease and ultimately enhance diagnosis and treatment. Recent advances in ==y
biomedical research have caused an explosion of data, offering the potential to develop a “New i
Taxonomy” that defines disease based on underlying molecular and environmental causes,
rather than on physical signs and symptoms. This report outlines how research and clinical
data can be captured in a “Knowledge Network” that will be broadly accessible to researchers
and clinicians. As well as improving health care, the new data network could also improve
A Accurat® Targete jmproved

axonomy

Patient 1: Consulting with her medical oncologist
following breast cancer surgery

http://dels.nas.edu/Materials/Presentations/Precision-Medicine?bname=bls




LAS “PROMESAS” DE LA
MEDICINA DE PRECISION

Conocimiento molecular de la enfermedad y estratificacion
pronostica

Identificacion de dianas terapéuticas y disponibilidad de
biomarcadores predictivos

Conocimiento molecular de la evolucion de la neoplasiay
adaptacion del tratamiento

Conocimiento de las caracteristicas del huésped y
personalizacion del tratamiento de acuerdo a larespuestao
toxicidad esperables

Precision en el diagnostico precoz

Mejora de los resultados del tratamiento




Clasificacion molecular del cancer de mama
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Biomarcadores (ctDNA, CTC) para
identificar grupos de mal pronéstico
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Identificacion de nuevas dianas

“4 LUNG CANCER IN 2018

A banner year for
immunotherapy and
targeted therapy

Jennifer W. Carlisle and Suresh S. Ramalingam

Pembrolizumab plus Chemotherapy
in Metastatic Non—Small-Cell Lung Cancer

Osimertinib in Untreated EGFR-Murtated Advanced
Non—Small-Cell Lung Cancer

A Progression-free Survival in Full Analysis Set
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Identificacion de nuevas dianas agnésticas
(o casi agnésticas)

ARTICLE
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Mismatch-repair deficiency predicts response of solid tumors to
PD-1 blockade
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Fusion TRK iil

Efficacy of Larotrectinib in TRK Fusion- Larotrectinib ML ‘
Positive Cancers in Adults and Children - i

Hyman, Nature 2018; Le, Science 2017; Chen, N Engl J Med 2018



Resistencia al tratamiento: EGFR TKI

First-generation
EGFR inhibitor

Third-generation
EGFR inhibitor
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Resistencia a tratamiento: inhibidores de aromatasa
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Precision en el diagnéstico precoz: ctDNA
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Medicina de precision: pacientes
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* Pathologic responses to single agent talazoparib
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Castera, Eur J Hum Gen 2014; Hyman, AACR 2018; Robson, N Eng J Med 2017; Litton, ASCO 2018; Litton, N Engl J Med 2018




Medicina de precision: pacientes
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DPYD genotype-guided dose individualisation of
fluoropyrimidine therapy in patients with cancer:
a prospective safety analysis
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ENTORNO RAPIDAMENTE CAMBIANTE




NGS / BIOMARCADORES

ConsumerGenomics

Agrigenomics & Forensics

Metagenomics, Epidemiclogy & Drug Development
HLA Typing/iImmune System Monitoring
Reproductive Health

Clinical Investieation T

Onco logy

https://www.genome.gov/sequencingcostsdata




MEDICINA DE PRECISION:
¢HASTA DONDE?

Tratamientos dirigidos # Tratamientos precisos

Biomarcadores predictivos imperfectos +
heterogeneidad: combinaciones vs secuencia de
tratamientos dirigida por resistencia

¢Mejorareal de los resultados del tratamiento?

Rentabilidad diagnostica frente a pérdidas de
oportunidad: ¢ NGS para todos los pacientes o
seleccion por criterios clinicos? ¢En todos los
tumores?




¢Predicciéon en los escenarios mas comunes?
Dirigidos pero imprecisos

Gontmnts s meatasie o Scrcreliosst
Cntical Reviews in Oncology/Hematalogy
Touinel Famupens: wieer slves et samelsestutyritravans

Tackling endocrine resistance in ER-positive HER2-negative advanced @M,_ T [ Aromatase inhibitors
breast cancer: A tale of imprecision medicine First-line I First generation ER degraders
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Safety? Efficacy vs sequential use?

Optimal positioning?
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Matikas, Crit Rev Oncol/Hematol 2017; Turner, Lancet 2017; Turner, SABCS 2017




Biomarcadores imperfectos + heterogeneidad tumoral:
“condenados” a la combinacioén

EORTC APPLE
ARM A Osimertinib until Rebiopsy
RECIST PD Ghiesiald
{optional)
'n=156
: Advanced NSCLC
Common mEGFR SR e ’ o ; Rebiopsy
Shastninidiy | Gefutmub Osimertinib until At RECIST
PS 0-2 mmmmmm—d  Until cfDNA RECIST PD PD

Stable BM ARM B R Rawé I EY {optional)

Stratification:
-Dei19 versus: LaSIR Gefitinib Osimertinib until Rebiopsy
:g','\;'if ,T:’%M e p— Until RECIST | RECIST PD il
RMC PD (optional)

 Primary End Point: PFS rate at 18 months _

(cfDNA using cobas every 4 weeks and CT scan of the brain-thorax-abdomen every 8

weeks all arms
*In case of RECIST progression without T790M+, patients will be switched

Soria, NEJM 2018; Planchard, ELCC 2018; Remén, Clin Lung Cancer 2017




Biomarcadores imperfectos + heterogeneidad tumoral:
“condenados” a la combinacioén

Population of patients
with heterogeneous tumors

non-responders

Some
tumors
respond
to Drug A

Some tumors
respond to Drug B

=) Clinical benefit from combination cancer therapy
without additive or synergistic drug interactions

Neoplasias menos agresivas en
las que la secuencia no suponga
pérdida considerable de

pacientes entre lineas

- 4

Neoplasias menos agresivas en
las que seamos capaces de
identificar claramente el
desarrollo de resistencias con
biomarcadores claros

a )

Neoplasias en las que la presion
menos nuevas vulnerabilidades
(jidentificables!)

A 4




¢ A DONDE VAMOS?

22 generacion

as ciacion regiones Valoraciones moleculares \
ec?il;iigntes g completas y nuevos enfoques
o bioinformaticos

] Estadios avanzados
O Exitos en enfermedades con
alteracion clonal Unica

U Estadios mas precoces
U Tratamientos de combinacion frente
\ a multiples dianas /

- Actio

% T " f
— T Shaping the Future of =~ @

Oncology: Envisioning
Cancer Care in 2030

2030

For common concars,
muitipla targets and their
Interactions will be
understoed. Trectment
combinations will be tailored
to the individual patient's
molecular profile.

André, MAP 2018; Hida, Lancet 2017; Shaw, Lancet Oncol 2017; ASCO 2015




cUtilidad clinica?

3% ® Molecularly targeted therapy based on tumour molecular
profiling versus conventional therapy for advanced cancer
(SHIVA): a multicentre, open-label, proof-of-concept,
randomised, controlled phase 2 trial
ChristopheLe Tourneau, Jean Piare Delord, Anthony Gongaives, Céling Gavoille, Covaline Dubot, Nicolos Isamber, Mario Carpone, Olivier Trédar,

Morie-Ange Mussiors, Coike Mauborgree. Sebastien Armanet, Nicoias Servant, [van Bitche, Virginie Bermwd, David Gentien, Pascul fezequel
Valery Artignon, Sandrine Boyault Anne Vincent-Salomon, Vincert Serveis, Marie-Paule Sablin MoudKamd, Xavier Paoletti forthe SHIVA investigatars

100+ — Molecularly targeted agent
— Treatment at physician’s choice
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Molecularly 99 62 20 10 5 2 0
targeted agent
Treatmentat 95" 50 19 12 8 1 0

physician’s choice

Le Tourneau, Lancet Oncol 2015




"’Utilidad CIinica? O Prevalencia alteraciones

genéticas: 0-3.5%
NCI-Molecular Analysis for Therapy Choice d 35 brazos de tratamiento
(NCI-MATCH / EAY131)

Treatment Arms in NCI-MATCH by Molecular Pathway
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cUtilidad clinica?

NCI-Molecular Analysis for Therapy Choice
(NCI-MATCH / EAY131)
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cUtilidad clinica?

Precision neoadjuvant therapy (P-NAT): a planned interim analysis of
A Randomized, TNBC Enrolling trial to confirm Molecular profiling Improves Survival

(ARTEMIS) S Moulder, MD, MSCI; K Hess, PhD; R Candelaria, MD; GM Rauch, MD, PhD; L Santiago , MD; B Adrada, MD; WT Yang, MD,; M
Gilcrease, MD, PhD; L Huo, MD, PhD; MC Stauder, MD; B Arun, MD; R Layman, MD; RK Murthy, MD; S Damodaran, MD; NT Ueno, MD, Ph D; AM
Thompson, MD; B Lim, MD; E Mittendorf, MD, Ph D; J Litton, MD; WF Symmans, MD

GES results reported
Predicted
l AC X4 then assess reduction in tumor size with imaging I
TNBC 15 <10% decrease™ ” >10% decrease® ] [ >B0% decrease® ] <80% decrease™® I
T215cm 0 ¥ 3 Surgery
or LN+ I\ PCR
A\ Responder: 4 cycles taxane l
ER/PR < 10% | RCB1

Non-responder: Targeted therapy recommend on clinical trial based upon IHC profiling

\ Imaging and 4 cycles of Taxane I
¢ Not Know | === ‘-' Clinical <j
GES Results | Judgement Targeted Therapy on Clinical Trial_|

Aim: to determine if P-NAT impacts rates of excellent pathologic response [RCB 0-1] in TNBC *P H
» Planned to randomize 360 pts 2:1 to ‘know' vs. ‘not know' the GES predictor results e Artem's g Resuns

feas

» First interim analysis: 133 patients o

“Not Know” “Know”
GES results GES results
(n=42) (n=91)

value

PCR
Yes - n (%)

RCB Index

O Tratamiento basado en GES (VPP 65%, VPN
26%) no mejor que basado en radiologia
(RMN)/clinica

O Interrupcion de la aleatorizacion y continuacion como
brazo Unico con IHQ para identificar dianas en tumores
sin respuesta

O Dificultades para demostrar utilidad clinica
Moulder, ASCO 2018

21 (50%) 39 (43%)

PCR/RCB- - n (%) 26 (62%) 51 (56%)

RCB-IIl = n (%)

16 (38%) 40 (44%)

Targeted Treatment soc P
(N=31) (N=12)  value

pCR

Yes - n (%) 5 (16%) 0(0%) 0.3
RCB Index
PCR/RCB | - n(%) 9 (29%) 2 (17%)
RCB-HIlll - n (%) 22 (T1%) 10 (83%)

0.7




¢NGS sistematica ?

Distribution of MSI-H Cancers

~40% of MSI-H cases occur in
cancers where frequency is <2%
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Screening in colorectal and endometrial cancers would miss ~40% of patients

Hyman, AACR 2018




¢cPaneles NGS de cancer hereditario para todos
los pacientes?

2. Advances in Genetic Testing in P

ot Meet NCCN Criteria

TABLE 2. Patiq cWnic?
:‘AE“X\.

-

Large Cancer Panel

Group ofic (80 genes)
In guideline 751 6.26 9.39
Out of guideline 0.63 354 7192

Beitsch, J Clin Oncol 2019; Milliron, J Clin Oncol 2019; https://www.breastsurgeons.org




d

o FDA-recognized biomarker for an Level 3B (11%)
FDA-approved drug in the same indication

Level 2A

Level 3A

MNumber of patients enrolled ina €
targeted clinical trial

50

¢NGS sistematica?

Level 3A (7%)
%, , Level 2B (9%)
Level 2A (2%)
Level 1 (7%)

Standard of care biomarker for an
FDA-approved drug in the same indication

Standard of care biomarker for an
FDA-approved drug in ancther indication

Compelling clinical evidence supporting the
biomarker as being predictive of drug
response in the same indication

| Compelling clinical evidence supporting the

biomarker as being predictive of %
| drug response in another indication Other (63%)

Mutation Amplification Deletion Fusion

‘Ih m——— —H--u--u- —J ol

??Q:b X "0‘3\ 4.&‘-.«,@-‘@1@?%& +q?,‘.;ﬁ" @’?- R 0-5@" g ,}00 Qﬂi“?@'@ﬁ‘é, dsp @@w &_ Ey é‘@%@%&-ﬁ@‘

b

Gastrointestinal stromal tumor

Non-small-cell lung cancer
Cervical cancer-
Esophagogastric carcinoma
Colorectal cancer—
Cancer of unknown primary -

Salivary carcinoma-
Head and neck carcinoma-
Ovarian cancer
Skin cancer, non melanoma
Uterine sarcoma
Appendiceal cancer
Renal cell carcinoma
Germ cell tumor
GNET
Osteosarcoma
Prostate cancerg
Embryonal tumor§ |
Small-cell lung cancer
Non-Hodgkin tymphomaa
Hepatocellular carcinoma+
Mesomelbma-;
I I I
0 25 50 75

Sofi-tissue sarcoma
Pancreatic cancer
Percent of patients

A Zehir, Nat Medicine 2017
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UTILIDAD CLINICA: PONIENDO ORDEN

Climical value class

ESCAT evidence tier

Required level of evidence

Qimiical implication

sy for o b Afreatica-dnag
TS ise rath 5 3 sseciaten
with: Ergroved out-
come iy clescal
wiaks

Ivestigationsl I aheration-drug
mathy i & ssociaten
with anfinsmous ac-
Buity, bt magne-
e of benefi &

Hypometcal B eraton-cug
Target it suspected o
FrpEOee ouTome
hased on dhinicdl
il data i other.
R Typa(s) or
ity sirri B mo-
Boudar Fation

P pee-cinical evi-
dence of

Combination
development

V- alteraion-ring
match s & ssociated
with objeite e
sponse, bt without
clinically maaning-
fid benefit

¥ back of evidence for

1 proapective, sandomised cnical Tiaks Sow
1he FEanion-dasg mach it 3 edic umous
Tyoe mauds i a dinecally meanangill Brprove-
ment of 3 sunvival and poent

i proapective, non-andodrised dinecal ek
show that The ateranon-drug match ina e
Cific tumoar Type, resuits i cinscally maaning-
Tul benefit as defined by ESMO MOES 1.1

H: clinical Wiss A0N05S Tmou Types or hasket
chinical tals shorey clinical benefit asociated
wilh e ateration-dasg match, with smilar
pere it ofbce Aved S0n0d RENOUT Types

B-Ac retmapecTive stucies show puatsents with fhe
specific aRe@nion in a specfic WMo Type =-
pedenne cinically meaningful benefit with
matched diug companed with Feation-negs-
e patens

B8 peoapective ditical mialis) show the shes
athor-cineg match ina spechic Tumows fpe
results in inores sed respongiveness wihen
traaied with amatched dinug, however, na
data oumrently available on s unvival end DoinE

WA clinical penefit dernonarated in patens
wilh e apechic dteration s 28 land 8
st} st i a-different Turnoa Type: Limined
ahsence o dinical evidenoe avalable for the
paieni-geciic Canoer Type or Droadly 3o
CAnCETTypes

-5 an dheston hat has a smilar predicied
Tunctional imnact 25 an slready Sucked Ther |
ahnornmalty in the same gens of fafway, bur
choes nol hawe assncisted supnonive denicsl
clata

Pi-A: svidance that Te alteration of 3 fancfonat-
by similar alterarion influences deasg serdtiviy
i predinical in vin o it v models

- actionability preckored in slin

Prospective udies show that ageed therany
& amociaed with objacive responsas, but fis
s not baad © ngroved outtome

Mo evidkence That The geroamic #1Sraton & hea-
peulcaly aclonatis

Mateo, Ann Oncol 2018; Salgado, Eur J Cancer 2017; Hyman, J Clin Oncol 2017
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SPECIAL ARTICLE

A framework to rank genomic alterations as targets
for cancer precision medicine: the ESMO Scale for
Clinical Actionability of molecular Targets (ESCAT)

netmann |, S Jexdic’, A Gonzale;
x&™ ) < Dovillard’, E M Van

Ampliflcacién de HER2

Mutaciones activadoras AKT1

Mutaciones pérdida de funcion PALB2

Mutaciones activadoras de PISKCA

Mutaciones activadoras de EGFR

2, N. LopezSgas™
N, Schuhe’, C Swarmon




¢NGS sistematica en enfermedad avanzada?

Clinically Relevant Results

The ﬁ”St FDA- Published Incidences at Diagnosis
approved broad of CDx Findings
companion
diagnostic for 13% to 23%* 13% to 28%"
solid tumors
with Medicare
coverage
Mo Chx Mo Chx
compared to sequential singlo-marker tests Bmﬂ cumﬂr D"rariu“ ca“ce'

Download Specimen Instructions

TABLE 2. Selected Genomic Alterations and Relevance for Clinical Trials With Novel Drug Therapies

Molecular Alteration Subtype Considerations Drug Class

ERBB2 Mutation 2%—4% HER2—negative HER2 TKI

PIK3CA Mutation 30%—40% ER+/HER2-, 20%—25% PI3-kinase inhibitor (a-isoform—specific/selective)
HER2+, 10%—15% TNBC

AKT1 Mutation 2%—5% breast cancer AKT inhibitor mTOR inhibitor

E5R1 Mutation 320%—40% ER+/HER2- after Al Oral selective estrogen receptor degrader

NTRK Fusion Enriched in secretory (TNEC) TRK inhibitor

High Tumor Mutation Burden 1%—5% breast cancers Immune checkpoint inhibitor

Mismatch Repair Deficiency Signature < 5% breast cancers Immune checkpoint inhibitor

Kratz, ASCO 2018




PRECISION MEDICINE glaltpiiuivi S

PERSPECTIVE
The precision-oncology illusion

Precision oncology has not been shown to work, and perhaps it never
will, says Vinay Prasad.

m Views 7,264 = Citations 0 =~ Altmetric 189

Original Investigation
April 17, 2018

Estimation of The Percentage of
US Patients With Cancer Who
Benefit From Genome-Driven
Oncology

John Marquart, BA'; Emerson Y. Chen, MD?; Vinay Prasad, MD, MPH2:3.4
3 Author Affiliations

JAMA Oncol. Published online April 17, 2018. doi:10.1001/jamaoncol.2018.1660

Prasad, Nature 2016; Marquart, JAMA Oncol 2018; Le Tourneau, Lancet Oncol 2015;
Oliveira, SABCS 2017; Kruse, SABCS 2017




PERSONALLY [ WON'T BE CONVINCED
ABOUT CLIMATE CHANGE UNTIL I SEE

THE EVIDENCE!

N THE P

PELINE @

erek Lowe's commentary on drug discovery and the pharma industry. An
elk.nalyld pt:ld nt blog from the publishers of Science Translational B RawALowa
w 2
Medicine. All content is Derek’s own, and he does not in any way speak for his -
employer.
CANGER

Cancer Sequencing Hype And Reality

By Derek Lowe | 2 May, 2078

FRAN.

— ..—.._.- O ot a— —7

Lowe, Sci Transl Med 2018
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La realidad: uso creciente de NGS

Weighted Percentage (%)
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I'mE E Nl

Use of FDA- For Diagnostic Prognostic  Eligibility
Approved Off-Label Information Information for Clinical
Drugs Use Trials
B Never || Rarely [ Sometimes || Often

Freedman, JCO Precision Oncol 2018




Percentage of MSI-H Cases

Oportunidades para la eficiencia / ineficiencia:
MSI / Pembrolizumab

A == Ampulla of Vater
== Cholangiocarcinoma
mm Colorectal
= Endometrial cancer
wn  Gastroesophageal
mm Neuroendocring
== Osleosarcoma
mm Pancreas
== Prostate
B 100- - T
= Unknown Primary
35
=
25 - %
15 L E
6 &
§
<=
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H g
O
7
0- T 1 T F 1 1
G Q¢ R & O O o v R Cp ?- @(‘
STREES é‘v‘ SRS @0 3 N" v‘g“& W "9 PSP @9 4;3‘ e&v‘%@ ) S

Tumnr Type
Bonneville, JCO Precision Oncol 2018; Le, Science 2017




Oportunidades para la eficiencial/ineficiencia:
HRD / iPARP

DNA damage iz —‘7 PARP
PAR glycohydrolase 4 9 \
(PARG) . - MW
X o ‘T"‘.""*‘T\\ p = e

/d "

saead 00K ’ ;

\ / \ )

N S 4 Chains of Poly \\.\ /
= (ADP-ribose)
(PAR) Loss of Telomeric Allelic Large-Scale State
_—NAD+ Heterozygosity Imbalance Transitions

P NS Frezenea of 8 singiE allale & i
\ * Nicotinamide allala

/ | +PAR
Repair enzymes — 7 3
OLAPARIB NIRAPARIB RUCAPARIB
2-32L P-Sen 22-32] P-s 12L P-s 2.32] P-s 22-32| P-s 22-32| P-s 22-32] P-s 2-32] P-s 22-32] P-s
BRCA mut BRCA wt BRCA mut BRCA mut BRCA wt BRCA wt BRCA mut BRCA wt BRCA wt
HRD + HRD - HRD + HRD -
SLP (HR) 0.18 0.54 0.30 0.27 0.38 0.58 0.23 0.44 0.58
(0.10-0.31) (0.34-0.85) (0.23-0.41) (0.17-0.41) (0.23-0.63) (0.30-0.92) (0.16-0.34) (0.26-0.66) (0.40-0.85)
A SLP 7 meses 2 meses >36 meses 15 meses 5.6 meses 3.1 meses 11.2 meses 4.3 meses 1.3 meses
SLP control 4.3 meses 5.5 meses 13.8 meses 5.5 meses 3.7 meses 3.8 meses 5.4 meses 5.4 meses 5.4 meses
SG (HR) 0.62 0.83 -
(0.41-0.94) (0.55-1.24)
A SG 4.7 meses 2 meses -
(signific.) (NS)
SG control 32 meses 26 meses -
Valor clinico 4 3 3 (vs 4) 3 3 3 3 3 2
ESMO
Referencia Ledermann, Lancet Oncol 2014 y Mirza, N Engl J Med 2016 Coleman, Lancet 2017
Lancet Oncol 2016
Método HRD -- Myriad My Choice (LOH, LST, TAI) Foundation Medicine, TS NGS (cut-off 16% LOH high)

Toss, J Cancer Sci Ther 2013; Ledermann, Lancet Oncol 2014; Ledermann, Lancet Oncol 2016; Mirza, N Engl J Med
2016; Coleman, Lancet 2017




RETOS PARA EL FUTURO (INMEDIATO)

Prevencion

Precision también para el paciente

Acceso a biomarcadores y a ensayos clinicos
Calidad analitica

Entorno colaborativo de estudio y validacion
de dianas y biomarcadores

Gestion de la informacidn: investigacion y
asistencia




Retos: no solo tratamiento, también
prevencion

Mi ; ent
Microbiome

Diet ‘ | § @ ———d]Inflammatory bowel diseases
Drugs Diabetes mellitus
Smoking | Obesity
Alcohol Asthma / allergies
Obesity ) @ > o ——s] Autoimmune diseases
Exercise ‘ Etc.

0 |

Tumour Immune cells o

2 . CIMP-high
MSI-high

40 -
Disease
(e.g. cancer) 30 4 /\: nucleatum
Subgroup Consequence 20
A | (e.g. death) 10 4
Population
Subgroup Consequence 0 T r T r T )

B e.g. death & & S &
= ) 0@& oo\o c9\o oéo CP\O C"@&
PO PO N
Exposure O §F £ &
L . ) L - : 6&0 ,0(5\ Q.C?’Q 69&
Disease incidence Disease consequence YR
analysis analysis

Hamada, J Pahtol 2019




Retos: ;Algo mas de precision también en el
paciente?

Low-affinity
CD16a SNP

Variacion genética
hereditaria en

respuesta inmune
tumoral

myeloid cell

T cell
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i =)=
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Lim,PNAS 2019; Arce Vargas, Cancer Cell 2018




Retos: acceso a biomarcadores

@ Gestion
Hospitalaria

La Sociedad Espanola de Oncologia Médica
esta analizando el acceso a los
biomarcadores

infosalus / asistencia

SEOM pide que la Estrategia de Medicina de Precision
esté "dotada de recursos, coordinada y mantenida en el
tiempo"




Retos: calidad y metodologia comun

JDURNAL o CL[NICAL ONCGLUGY

Circulating Tumor DNA Analysis in Patients With Cancer:
American Society of Clinical Oncology and College of
American Pathologists Joint Review

Jason I¥. Merker, Geaffrey K. Cronard, Carolyn Compton, Maximiliar Dichn, Fatricia Hurley, Alexander |, Lazar,

Neal Lindeman, Christing M. Lodiweod, Alex [ Rai Richard L. Schilsky, Apestolia M. Tsimberidou, Parricia
Vasales. Brocke L. Billmar, Thomas K. Oliver, Suanna 8 Bruincoge, Daniel F. Haves, and Nicholas C. Tumer

Tissue-positive ciDNA-positive
patiants patiants
|

Most patients have
concordant fissue and
plasma ganotyping
results

Tumor positive, |
ctDNA undetacted

—_— | Tumor undetected, ciDNA
Relatively common positiva

Anticipated to Relatively rare but can be
respond to therapy

ion- ' more common in
targating the Mutation-undetactad patiants

! (1} Acquired rasistanca
variant mutations that are

heterogenesous
(2} Mutations found in clonal
hematopoiesis

Anticipated to do less wall
on targetad therapy

Marker, J Clin Oncol 2018




Retos: colaboracion multicentrica

AACR

American Association
for Cancer Research’

FINDING CURFS TOGFTHFR®

=u=u1 The GENIE registry
is a tool that can be
used in many ways:

PROJECTGENIE

TG

To confirm or refute that
mutation X or mutations X, Y,
and Z predict patient response
to drug A or that the patient’s
disease is likely to do better or

X

]

Drug B is approved for
patients with mutation Y1. The
GENIE registry indicates that
patients with mutation Y2
can also be successfully

Drug C is approved for

lung cancer patients with mutation
W. The GENIE registry indicates that
many blood cancers, colorectal
cancers, and stomach cancers also

worse over time. treated with drug B. e have mutation W.
—
== W
it b L R L

+ Novel disease-causing
proteins could be identified
[ B and become new drug targets.

= Movel mutation signatures
could be uncovered that
predict drug sensitivity or
patient outcomes.

Mew clinical trial(s) are -
opened to test drug C |
in blood, colorectal, S,

and stomach cancers. a

Enough blood, colorectal, or .
stomach cancer patients in

the GENIE data set have

already been treated with drug

C, showing that it is an effective
treatment for these patients.

provide the evidence
necessary to support
reimbursement for
next-generation

to all patients.

The GENIE registry could

sequencing by payers,
opening this technology

Lessons learned

from the assembly

and operation of ;
GENIE could :
benefit other global * '
consortia and ‘-
vice versa.

ﬁlﬁ"’"

.l---o§.'

FERRNEREREER

AACR Genie Consortium, Cancer Discov 2017




Retos: colaboracion multicentrica

Cytotoxic chemothrapy Molecularly targeted agents I:'nmunl:u-atin’ml:sttn:a»rynr antibodies

%*H AIRERERAAARP R
Patients *%i‘% m Ananannenn M&E
number 30-50 Tamget Immung 100-1000 immunologically
unselected enrichment s&!ented patients enrichment selected patients 3
patients §

Mowvel routes of
aGeminigtrat V>l Oral > IV ' administration //if}
S o (intra-tumoral)

MTD quasi-
Toxicity systematically MTD unconstantiy MTD rarely reached
mached reached —MAD

PK and pD-based dosa

Tradiional PK with potential for PK -
Traditicnal PK based dose recommendafion recommendation?
imited PO~ #  Biomarker-driven PD for target ¥ ropeated PD for dynamic
assay validation and moleular biomarkers and immunological

PK/PD -

biomarkers I::. i #l:-.: anfchment mﬂmmnﬂ
AUC *"
" S f
Traditional 3 + 3 dose- 2333 duse—escahhnn desagn with large Accelerated fitration/adaptive design
escalation design expansion cohorts in selected multiple paraliel expansion cohorts
populations long-term follow-up + drug rechallenge
Design | o0.50pis 30-300 selecied pta | >
J_[J_I:—" l—l ! Molecular enrichment ] "
- i ' 100-1000 pis
Escalation | Expansion Escalefion | Expansion Escalation | Expansion +/— Immune enfciment
Conditional of accelerated Conditional of accelerated approval based
Based u-nEI‘attn_a;!ghase 2 approval based on large on histology and immune-biomarker
Drug il ; molecularly selected expansion cohorts selected expansion cohorts
approval - | Approval Candiinal/ Canditions/ o= e
2 I D | P1 P22 mw“““ B -
Drug develop-
ment 10 years &-8 years <b years
timeframe

Postel-Vinay, Ann Oncol 2016; Postel-Vinay, Eur J Cancer 2014; Dientsmann, MAP 2018; Aguilar, MAP 2018; Oliveira, SABCS 2017




Retos: la gestion de la informacion

Molecular Electronic
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Perspective

Box 1

Improving the quality of cancer care in America
through health information technology

Thomas W Feeley,! George W Sledge,? Laura Levit,? Patricia A Ganz*®

Goals of the 10 recommendations to improve the

quality of cancer care in America

Provide patients and their families with understandable
information about cancer prognosis, treatment benefits and
harms, palliative care, psychosocial support, and costs.
Provide patients with end-of-life care that meets their
needs, values, and preferences.

Ensure coordinated and comprehensive patient-centered
care.

Ensure that all individuals caring for cancer patents have
appropriate core competencies.

Expand the breadth of data collected in cancer research for
older adults and patients with multiple comorbid
conditions.

Expand the depth of data collected in cancer research
through a common set of data elements that capture
patient-reported outcomes, relevant patient characteristics,
and health behaviors.

10.

Develop a learning healthcare information technology
system for cancer that enables real-time analysis of data
from cancer patients in a variety of care settings.
Develop a national quality reporting program for cancer
care as a part of learning healthcare system.

Implement a national strategy to reduce disparities in
access to cancer care for under-served populations by
leveraging community interventions.

Improve the affordability of cancer care by leveraging
existing efforts to reform payment and eliminate waste.

A High-Quality Cancer Care Delivery System

Evidence Base

Measurement of
Care Outcomes
and Costs

Reimbursement for
High-Quality Care

Leamning Healthcare Information Technology System

Evaluation and Improvement
of Practice Performance
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Retos: la gestion de la informacion

Sistemas de apoyo a la decision multifactoriales

Freedman; JCO Precis Oncol 2018; Walsh, JCO Clin Cancer Informatics 2019



Nuevos retos: diagnostico geneético DTC

FDA Clears 23AndMe's DTC Breast Cancer Gene Test -- But
'Buyer Beware'
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CONCLUSIONES

Cambio extremadamente rapido

Beneficios reales, pero no siemprey a veces
escasos

Retos cientificos y logisticos

Espana: acceso no equitativo y ausencia de
planificacion

Balance dificil: eficiencia marcador o farmaco /
Ineficiencia marcador o farmaco

Retos asistencilales




