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Supervivencia del cancer pediatric

Supervivencia als 5 anys del cancer pediatric és aproximadament del 80%

Urgent necessitat de
— desenvolupar noves
— terapies que permetin
# millorar la supervivencia
/ global i disminuir les
sequeles

Definicioé de subtipus
mol-leculars
+

I’Gs de terapies dirigides

2010 2015

Burdach SEG. Mol Cell Pediatr 2018
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Carcinoma de pulmo de cel-lula no petita

i

Histological subtyping of Molecular subtyping of AdC
NSCLC: SqCC versus AdC
M KRAS mutation 25%

M EGFR mutation 10%
W ALK fusion 4%

M ROS1 fusion 1.9%

M RET fusion 0.9%

B NTRK1 fusion 1%

M HER2 mutation 3%

B BRAF mutation 3%

[ PIBKCA mutation 2%
B HRAS mutation 1%
[ NRAS mutation 1%

[ AKT mutation 1.1%
SqCC 34% MET exon 14 mutation 3%
MAP3K1 mutation 1%
Unknown 42%

Others 11%

AdC 55%

Molecular subtyping of SqCC

M FGFR1 amplification 22%
Il DDR2 mutation 4%

M PI3KCA amplification 33%
M MET amplification 5%

B MET mutation 1%

M BRAF mutation 2%

¥ Others or unknown 33%

FIGURE 2 Histological and molecular subtypes in nonsmall cell lung carcinoma [NSCLC). SqCC: squamous cell carcinoma; AdC: adenocarcinoma.

Bubendorf L. Eur Respir Rev 2017

N Generalitat de Catalunya Institut Catala (5 ) ISPV .
¥ Departament de Salut de la Salut ics.gencat.cat

3



Crizotinib i CPCNP: paradigma de I’us de terapies dirigides en el cancer

Supervivencia als 12 mesos del 87%

100 B Progressive disease
I Stable disease
I Fartial response
8o B Complete response
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Kwak EL. N Engl J Med 2010
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Medicina personalitzada

UNDERSTANDING PRECISION MEDICINE

In precision medicine, patients with tumors that share the same
genetic change receive the drug that targets that change, no
matter the type of cancer.
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Assaig clinic MOSCATO o] \
(NCT01566019): \

Probability

0.4

-

Massard C, et al. Cancer Discov 2017 ! T
- 0 1 2 3 4 5
Desembre 2011 — Marg 2016 - 1000 pacients adults PFS2/PFS1
B

194 77 37 18 1 8

”l’estratégia de realitzar un screening mol-lecular a
pacients amb un cancer avangat és factible”

Period
B PFs
B PFs:

“El 19% dels pacients inclosos reben una terapia
dirigida, i el 33% d’ells (7% del total de pacients) |
experimenten un augment significatiu de la SLM

Patients ranked by descending PFS2/PFS1

esperada” R ——

PFS1 + PFS2 (months)

Flgure3 Efficacy on primary endpoint. A, Kaplan-Mei of
PFS2/PFS1. Crosses denote censored data. Green lir ede ote PFSZ/
PFS1 > 1.3.B, Individu lPFSl dPF%mees rdered by descen dmg
PFS2/PFS1 (n=194). Cro: denote ¢ red data. Patients abov
blue horizontal line have PFSZ/PFSI > 1.3
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Diferencies entre el cancer de I’'adult i el cancer pediatric

Podem extrapolar aquests resultats
al cancer pediatric?

NO

Diferencies en:

* Ceél-lules / teixits d’origen = Tipus de cancer
* Incidencia i pronostic

* Rol de l'estil de vida i factors ambientals

* Rol de les mutacions somatiques

* Rol de les mutacions germinals

* Rol d’altres alteracions genomiques
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Prevalencia de mutacions somatiques

- -
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Somatic mutation prevalence
(number mutations per megabase)
o
s

0.01

0.001

Figure 1| The prevalence of somatic mutations across human cancer types.  cancer types are ordered on the horizontal axis based on their median numbers
Every dot represents a sample whereas the red horizontal lines are the median  of somatic mutations. We thank G. Getz and colleagues for the design of this
numbers of mutations in the respective cancer types. The vertical axis (log figure®. ALL, acute lymphaoblastic leukaemia; AML, acute myeloid leukaemia;
scaled) shows the number of mutations per megabase whereas the different CLL, chronic lvmphocytic leukaemia,

Alexandrov et al. Nature 2013
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ies genomiques

Prevalencia d’altres anomal
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Figure 3.

Long tail distributions across the five most common diseases. The top 20 altered genes in neuroblastoma (A), ALL (B), AML (C), rhabdomyosarcoma (D), and

medulloblastoma (E). Types of alterations are color coded using the key to the right.

Chmielecki et al. Cancer 2017
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Estrategia medicina personalitzada en Oncologia Pediatrica a Europa

Pla estrategic ITCC:
En el 2020, 1 de cada 2 nens amb un tumor en recaiguda o refractari tindra acces a, com a
minim, 1 terapia innovadora

Generate a tumor MAPPYACTS INFORM THER COMETH
molecular porirait for

each patient 1= i) — S
[whole exome and RNA — =l
sequencing, immunoprofiing) I l ==

Innovative Therapies
for Children with Cancer w

Match freatment
proposal fo molecular
portrait

European
consortium

5

Evaluate new drugs and PHASE 1 PHASE 2 Genentech / Roche Identify new targets,
drug combinations Trials Trials MATRIX trial new pathways for
specific pediatric drug

development

www.itcc-consortium.org
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(Cancer OMLcs for Kids):

Projecte de medicina personalitzadabasat en

Pandlisis genomic de tumors d’alt risc al diagnéstic,
refractaris o enrecaiguda de nens i adolescents

amb cdncer
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Tecniques Next generation sequencing (NGS)

Reference sequence
Chr1
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[Point mutation deletion deletion Gain breakpoint
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[Copy number alterations]
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NGS
BIOPSIA Whole Exome
Seq TUMOR Pacients
5 TUMOR ANALISIS BOARD inclosos
SELECCIO PACIENT MOSTRA SANG - Oncleg
Tgmors s_blids pediétrics d’alt risc a_rl QUALITAT Interpretacio Investigador desembre
diagnostic, en recaiguda, refractaris o dades Bkt 2015 — marg
en progressio >30% Prioritzacié CanEisE 2019
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terapies
dirigides
¢
é
101010101110000
101001001000011
110010110101011 .
100110101011110
110110001111110 ¥9|.I|I b
o epron
Barcelona Campus Hospitalari
AT Generalitat de Catalunya Institut Catala ) ISPV .
¥ Departament de Salut de la S;m,i- O ICS.gencat.Cat 1 3



2 Vall
Vall d'Hebron | eefe d’Hebron
Institut de Recerca =

Interpretacié dades

PIPELINE BIOINFORMATICO

Alineador de secuencia: BWA

Version del genoma: hgl9

Somatic variant callers: vardict, mutect2, strelka2, varscan 2
Sélo se consideran las variantes identificadas por > 2 callers

1

FRECUENCIA ALELICA

> 0.1 en la muestra tumoral
FRECUENCIA POBLACIONAL
<0.01

2

3 ClinVar y Cancer Genome Interpreter

missense, frameshift, splicing o stop y predichas como patogénicas

RefSeq, Exac, ESP6500SI, - dbSNP, 1K-WGS-Phase3, St Jude Cloud PeCan,
Cosmic, GWAS, Fitcons, Encode
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Interpretacié dades

L St. Jude Cloud PeCan DATA  TOOLS | VISUALIZATIONS | HELP

# Home 2 ProteinPaint Ll Studies @ Pie @ About a | ® ©Hep

PCGP “TARGET

TOP GENES FOR DIAGNOSIS GROUPS

@ .MY:; "Tm C"H
CP Tpa@ '
00600

total samples from
4314 patients among
17 different

: EWSR1
diagnoses.

Origins @ Somatic @Germline ﬁRelapse

2015 - 2018 @ St. Jude Children's Research Hospital — Pediatric Cancer Data Portal

https://www.stjude.cloud
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Institut de Recerca | Barreloas Hospltal Campn

Resultats programa COMLK

A

42 pacients inclosos

m Sarcomes parts toves

m Neuroblastomes
Sarcomes 0ssis
Tumors hepatics

® Tumors rabdoides

® Tumor Wilms

m Carcinoma de tiroides

m Glioblastoma multiforme

Situacio pacients

m Alt risc al diagnostic

® En recaiguda o
progressio

! Generalitat de Catalunya Institut Catalz IISPV s
Hll¥ Departament de Salut dnes \Iausa\ﬁta ° @ ics.gencat.cat 1 6



Resultats programa COMILK

® Vall
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Vall d'Hebron
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> 1 anomalia mol-lecular rellevant

m Sense anomalies mol-leculars rellevants
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Projecte PDX

PDX (Patient derived xenograft)

Patient tumour

Wilms tumou

Osteosarcoma

Ewing
sarcoma

Patient

Clinical
diagnostics

= Neuroblastoma

Rabdomiosarcoma

O-PDX
Orthotopic

surgery injection

ﬁ { Retinoblastoma

Tissue
bank

Neuroblastoma

Clinical Wilms tumour

-/
genomics J'?

Osteosarcoma

Ewing
sarcoma

Rhabdomyosarcoma ) /(\‘ a

Rhﬁbdomyosarcoma

Metastasis pulmonar
d’un osteosarcoma
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v' Augment de la tasa d’éxit implantacio del
14% en 2015 al 33.7% en 2016-2018

v Neuroblastoma

v’ Rabdomiosarcoma

v Tumor de Wilms

v Tumor Rabdoide Maligne

v’ Osteosarcoma

v’ Hepatoblastoma

v’ Hepatocarcinoma

v’ Sarcoma d’Ewing

v’ Sarcoma Indiferenciat

v’ Tumor desmoplasic de cél-lula petita i
redonda
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