o
| Generalitat de Catalunya ) s |CO
“ll¥ Departament de Salut ﬁ Institut Catalh d'Oncologla

Avancos en el tractament

del cancer de pulmd.

Biomarcadors i nous farmacs en el tractament
dels pacients amb cancer de pulmo

Ramon Palmero

Oncologo Médico

Unidad Funcional de Pulmén

Hospital Duran i Reynals — Institut Catala d’Oncologia

Institut Catala d'Oncologia



Algoritmo de tratamiento &

| CPCNP |

Estadl'o{ | n |

Cirugia o

Tratamiento . .
[ Radioterapia

Recidiva

Institut Catala d’Oncologia



Clasificacion histologica y gendmica

Tratamiento basado en la histologia.

Tratamiento basado en la gendmica.

EGFR

ALK
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Clasificacion histologica y gendmica

Tratamiento basado en la histologia.

Tratamiento basado en la gendmica.

EGFR

ALK
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Clasificacion histoléogica OMS

Biopsia
Ny
1
[ _ 1
| A
Carcinoma de celula no pequefia Celula pequena
(80%) (20%)
| | | |
Adenocarcinoma Escamoso Celula grande B
(30-50%) (30%) (10-15%)

+ Adenoescamoso
+ Carcinoma sarcomatoide
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Alteraciones gendmicas en cancer g

¥

-

L

Structural variants
Translocations

Copy number

Point mutations &

Gene expression

alterations indels Outlier expression
Fusions e : Isoform usage
Inversion Ampl!flcatlons Missense Pathways & signatures
Deletions Nonsense
LOH Splice site —— T—
Frameshift n _
Wild type AGTGA L3
:. > > Mutant AGAGA 5
RNAseq SNP arrays Whole Genome Seq Gene expression
CGH Whole Exome Seq arrays
RNAseq
FISH, RT-PCR MLPA, FISH, RT-PCR Sanger sequencing
Pyrosequencing RT-PCR, IHC

Adaptado de: Roychowdhury et al. Sci Transl Med; 2012
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Clasificacion gendmica &

Adenocarcinoma Escamoso

ALK

HER2

BRAF

PIK3CA W EGFRvIll
mAKT1 PI3KCA

MAP2K1 W EGFR

NRAS B DDR2
m ROS1 FGFR1 Amp
B RET B Unknown
B EGFR

KRAS

B Unknown

Li T, J Clin Oncol 2013
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Clasificacion histologica y gendmica

Tratamiento basado en la histologia.

Tratamiento basado en la gendmica.

EGFR

ALK
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Tratamiento NO personalizado, o
basado en la histologia.

Adenocarcinoma Escamoso

ALK

HER2

BRAF

PIK3CA B EGFRvIII
W AKT1 PI3KCA

MAP2K1 W EGFR
NRAS W DDR2

W RET
W EGFR

< B Unknown >

Li T, J Clin Oncol 2013
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Tratamiento NO personalizado, @
basado en la histologia.

Om 6m 12m
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Clasificacion histologica y gendmica

Tratamiento basado en la histologia.

Tratamiento basado en la gendmica.

EGFR

ALK
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Clasificacion genomica del cancer ¢
de pulmén: EGFR

mHAAS (0.4%)

B NRAS (0.4%)

m RET fusion (0.9%)
u MAPZK1 (0.9%)
m ALK fusion (1.39)

W RITT (2.2%) mROST fusion (1.7%:)
W ERBAZ2 amp (0.9%) mERBB2(1.7%

m MET amp (2. 295]. MET ax14 (4.3%)

/8 s

Squamous Cell Cancer

ERAF
(7.0%%) W EGFRVvIlI
PI3KCA
None EGFR < W EGFR
(24.4%) (11.3%) W DDR2
{ FGFR1 Amp
B Unknown
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| EGF |
EGFR O

L domain

e Elreceptor del factor de crecimiento epidermico

dermain (EGFR) es una proteina tirosina quinasa.
e Al unirse un ligando (p.e. EGF) al receptor
Receptor fuera de la ceélula, la parte intracelular activa la
sefializacion intracelular por fosforilacion (ATP).

Extracellular domain .e .
e o ® - O€ €Xpresa sobretodo en tejidos como la piel,
Intracellular domain el intestino o el pulmaon.
- G718 « EIEGFR es un oncogen.

Catalytic delE7F46-AT50

kinase dellL747-T751insS ., .

domain '4| weprssess e UJpa mutacion activadora de EGFR provoca un
i aumento de la proliferacion y la supervivencia
T celular, es decir, un CANCER.

S « Bloqguear con farmacos la funcion tirosina

guinasa revierte parcialmente la proliferacion y
supervivencia de las células tumorales.

STAT3 MAPK AKT vlogia Médica Institut Catala d’Oncologia




Inhibidores de tirosina gquinasa
(TKI) de EGFR

» Son moléculas pequenas, que entran dentro de la célulay

o
O

compiten con el ATP por unirse al dominio tirosina o oo
guinasa. = (afatinib)tablets
« Bloquean la fosforilacion de otras proteinas intracelulares, - ...
iInhibiendo asi las cascadas de sefalizacion celular de i
proliferacion y supervivencia. |
30 tablets

o Existen 3 EGFR-TKI disponibles: ERLOTINIB, GEFITINIB o
y AFATINIB.

« @inad R

= e 4

(. Tarceva®
_1 imB:E;Sm;.SAW 250 mg Erlotinib
wuou”-::rl::ililah brita Comprim idos
150 mg

Caja con 30 comprimidos

ICO Duran i Reynals. Oncologia Médica Institut Catal
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EGFR mutation and dramatic responses ¢
to EGFR TKI.

2004

me NEW ENGLAND
JOURNAL of MEDICINE

Activating Mutations in the Epidermal Growth Factor
Becepror Undedying Responsivencss of Mon—Small-Cell
Lung Canvcer to Getitinib

Exon 19 del Exon 21 mut

EGFR Mwtstions im Lung Cancer: Correbation with Claleal Response 1o Gefitinib
Therapy

) el Pae = Pasi A Nizee= Beflrey . Le Sem Teacy, i Creulich " Suacey b E
Pauks s !l-.-'.' ). Bave, Mol Limdens Il:._-.l Boggon, ™ Kt A Naokn, Hudetmmi Sasaki
Wimsbitaia Fuj Mbetsed ). Bk Wil B Sellers = Brwe B Jotson, " Mashow Wevers

EGF receptor gene mutations are common in lung
cancers from “never smokers” and are associated
with sensitivity of tumors to gefitinib and erlotinib

Wil P e Wer", Wamrees [illraci ' beondor Doberty”, Latering Foln®, inderpall Sartaria
B Singty, Bobier! Bestln™ Vol Bk | Lncinadn Paton™ Kl Mlardle", [icen Maphyr™, Bichood 'Wisan™,
Wk sk ™, ol Haelil Yams™

AT NEJM 2004
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¢ Qué pacientes tienen EGFR mutado? ‘o

&
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Ethnicity Gender Smoking Hx Histology

Mitsudomi, et al. Int J Clin Oncol 2006
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Aumento de |la supervivencia libre de A
progresion respecto a la quimioterapia.

1.0
0.8 4 Hazard ratio for progression-free survival
' 0.37 (95% ClI, 0.25-0.54)
£ P<0.0001
9 0.6
0
I R S~
a '
o 947 Erlotinib (n=86)
L :
o :
0.2 7 Chemotherapy (n=87) 'l
5.2
0= ' —t ' ' ' ' ' ' '

O 3 6 9 12 15 18 21 24 27 30 33
Time (months)
Patients at risk

Erlotinib 86 63 54 32 21 17 9 7 4 2 2
Chemo 87 49 20 8 5 4 3 1 0 0 0

o O

Rosell R, Lancet Oncol 2012
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Diferente (y mejor) perfil de toxicidad A
gue la quimioterapia.

100 Haematologic AEs Non-haematologic AEs
Tarceva (n=383)
509 M Grade 1-2 Grade 3-4
= - Chemotherapy (n=72)
2 Grade 1-2 M Grade 3-4
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AEs= related to Tarceva vs chemotherapy in the OFTIMAL study
' ' e ' Zhou, et al. Lancet Oncol 2011
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Q

Mayor beneficio en calidad de viday O
control de sintomas que la quimioterapia

801

_ B Tarceva (n=74)
- :ﬂf_ 704
T = Chemotherapy (n=54)
@5 604
R
= h 5':' -
=&
2= L OR (95% CI)
[ - 5
G5 Total FACT-L TOI LCSS
U a0 -
= 6.90 7.79 6.77
= 3 (3.07-15.48)  (3.44-17.66)  (3.04-15.05)
& E 20+
C o p=0.0001 p<0.0001 p=0.0001
= g 10 4
=

- 0

Total FACT-L

Includes all patients with a baseline and =1 post-baseline QoL asseszment
FACT-L = Functional Assessment of Cancer Therapy-Lung; TOI = Trial Qutcome Index; LCS = Lung Cancer Subscale; OR = odds ratio
QoL and symptom I:rlenEfits. of Tarceva versus chemotherapy in the OFTIMAL study

Zhou, et al. Lancet Oncol 2011
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Clasificacion histologica y gendmica

Tratamiento basado en la histologia.

Tratamiento basado en la gendmica.

EGFR

ALK
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Clasificacion genomica del cancer ¢
de pulmon: ALK

mHAAS (0.4%)

B NRAS (0.4%)

m RET fusion (0.9%)
u MAPZK1 (0.9%)
m ALK fusion (1.39)

W RITT (2.2%) mROST fusion (1.7%:)
W ERBAZ2 amp (0.9%) mERBB2(1.7%

m MET amp (2. 295]. MET ax14 (4.3%)

/8 s

Squamous Cell Cancer

ERAF
(7.0%%) W EGFRVvIlI
PI3KCA
None EGFR < W EGFR
(24.4%) (11.3%) W DDR2
{ FGFR1 Amp
B Unknown

KRAS /
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Identification of the transforming

EML4-ALK fusion gene in non-small-cell
lung cancer

Manabu Soda'”, ¥oung Lim Choi', Munehiro Enomoto'~, Shuji Takada', Yoshihiro Yamashita', Shunpei Ishikawa®,

Shin-ichiro Fujiwara'. Hideki Watanabe', Kentaro Kurashina', Hisashi Hatanaka', Masashi Bando”, Shaoji Ohno’,
Yuichi |5hikawab‘ Hirnyuhi Akueatani™ Tachira Niki? Vacunnr Sahara? Vilihila Sasivama? & Hirauli Manals
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Figure 1. Negative for ALK
rearrangement

Figure 2. Positive for ALK

rearrangement
(split 3" ALK-5" ALK)

Figure 3. Positive for ALK
rearrangement
(single 3’ ALK)

Figure 4. Negative for ALK
rearrangement

with ALK high copy
number

'2p23 Region

Site of breaks

| SHGC-56576  §
SHGC-104192




Identification of the transforming
EML4-ALK fusion gene in non-small-cell
lung cancer

Manabu Soda'?, ‘l‘oung Lim Chei', Munehiro Enomote'”, Shuji Takada', Yoshihire Yamashita', Shunpei Ishikawa®,
Shin-ichiro Fullwara Hideki Watanabe', Kentaro Kurashina', Hisashi Hatanaka', Masashi Banda®, Shﬂjl Ohne?,
Yuichi Ishikawa®, Hiroyuki Aburatani®, Tnshlrn Miki®, ‘r‘asunnrl Sohara’, ‘r‘uklhuko Sugiyama® § f SOda et al Nature 2007

Vector EML4 ALK EMLA-ALK \ K58SM NPM-ALK v-Ras

8/8 2/2

Tumour/injection 0/8 0/8

Previously
Oncogena-positive cncogane-negativa
(62%, n = 143) (13%, m=31)
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£cFR e
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MAP2KT / N
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MET |
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RIT1 [ |
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| Amplification } Fusion | Missansa mutation
I Exon skipping || In-frame indel | Monsanss mutation / frameshift indal / splice-sits mutation TCGA LUAD. Nature 2014.
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¢, Quée pacientes tienen ALK translocado? e

Table 1. Demographics and Clinical Characteristics of Patients With RO 57-Posit
All Patients RO5T Positive ALK Positive
n = 1,073] n=18] in=231]
Demographic or Clinical Characteristic Mo, %o M. b No. %
Age, years
Median 62.0 408 51.6
Range 32487 3279 2873
Sax
Mala 523 48 7 29 17 Bb
Famala B&O 51 11 61 14 45
Smoking history
Mever-smoker 238 22 14 78 13 42
Light smoker 62 6 1 6 1 3
Smoker 695 65 2 11 3 10
MA 1 7 1 6 14 45
Ethnicity
Asian 45 4 b 28 2 —E
Mon-Asian 942 BB 13 72 14 BB
MA g6 g 0 0 1 ——T
Pathology
Adenocarcinoma 694 65 18 100 16 b2
Squamous 200 18 0 0 1 3
MSCLC, NOS 59 b 0 0 0 ]
Adenosquamous 10 1 0 0 0 0
Other a4 4 0 0 0 0
MA 72 7 0 0 14 45

Bergethon et al. JCO 2012
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Aumento de |la supervivencia libre de r
progresion respecto a la quimioterapia.

" 100 Hazard ratio for progression or death
2 in the crizotinib group,
= 80— 0.459 (95% Cl, 0.37-0.64)
2 P<0.001
m —
= T amras Enﬂ- 60
~ll XKALKORI a S
= B : Crizotinib
e 5:
Y 23
i B
_ B 20+ Chemotherapy
:- =
0 | | | | |
0 5 10 15 20 25

Shaw A, NEJM 2013
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Paciente ALK translocado con crizotinib o
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Reduction in Symptom
Score

Reduccidon de sintomas y mejoria en la
calidad de vida

M Crizotinib [l Chemotherapy

in Global QOL

10+ P<0.001 for all comparisons —10 E
o E
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Shaw A, NEJM 2013



Retraso en la aparicion de sintomas

Probability of No Deterioration (%)

100

Chemotherapy

Hazard ratio, 0.54 (95% Cl, 0.40-0.71)
P<0.001

Crizotinib

| |
5 10

| | |
15 20 25

Months Shaw A, NEJM 2013



Aumento de la supervivencia con o
tratamiento basado en gendmica

Om 6m 12m 18m

1linea - 3linea

Oom o6m 12m 18m 24m

’------l
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Biopsias en cancer de pulmoén ‘o

12 BIOPSIA

« Diagnostico: CPCNP vs CPCP a “Simply not enough”.
 Debemos pensar en OBTENER y PRESERVAR material para:
e CLASIFICACION HISTOLOGICA:

— Dirige el estudio molecular.
— Factor prondstico en enfermedad localizada.
— Factor predictivo de eficacia de citotoxicos.

e CLASIFICACION MOLECULAR:
— Factor predictivo de eficacia de terapias dirigidas contra driver mutations.
— Unica forma de acceso a terapias dirigidas aprobadas y en fase de desarrollo clinico.

REBIOPSIA

 Estudio de los mecanismos de resistencia.
» Eleccion de tratamientos de segunda linea.

Hospital Duran i Reynals Institut Catala d’Oncologia



iiMuchas gracias!!
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nou tractament sense rebiopsia:
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