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oowcncs = B Prediktory Ucinnosti TK-
inhibitoru EGFR

o Klinicke:
— nekuraci (<5 krabi¢ek za zivot, nebo nekufak po >25 let)
— zeny
— Asiaté
— adenokarcinomy vcetné BAL
— pacienti s kozni toxicitou

* Molekularni:
— EGFR mutace v exonech 19-21
— EGFR amplifikace
— EGFR overexprese?

— KRAS mutace — negativni prediktor
— CYP2D6 metabolizator



P Somatické mutace
v tyrozinkinazové doméné EGFR

EGFR Mutations in Lung Cancer: Correlation with Cli ~ nical
Response to Gefitinib Therapy.

Paez JG, Janne PA, Lee JC, Tracy S, et al.
SCIENCE April 29, 2004

Activating Mutations in the Epidermal Growth Factor Receptor
Underlying Responsiveness of Non —Small-Cell Lung C  ancerto
Gefitinib

Lynch, TJ, Bell DW, Sordella R et al.
NEW ENGLAND JOURNAL OF MEDICINE, MAY 20, 2004



e Yo sz MUTACE genu EGFR u pacientu
s NSCLC lécenych TK inhibitory
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Rosell R, et al. N Eng J Med 2009;361:958—-67
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FS = former-smoker; CS = current-smoker; NS = never -smoker;

Adeno = adenocarcinoma; AC = bronchioloalveolar adeno carcinoma;
LCC = large-cell carcinoma
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Overall mutation rate = 16.6%
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*Only patients with non-squamous NSCLC were included in the study



e Y ey |PASS: studie prvni linie &by

1:1 randomizace

*Nekufak <100 cigaret za Zivot; byvaly slaby kufak

prestal pfed =15 lety a koufil celkem méné nez <10 pack years; AUC, area under
curve

TMaximum 6 cyklud

Karboplatina / paclitaxel byl nabidnut pacientim na gefitinibu pfi progresi; Mok et al N Engl J Med 2009
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oeores m S IPASS: analyza PFS dle
mutacniho statusu

Probability
of PFS
1.0 —
Gefitinibo EGFR M+ (n=132)
Gefitinib EGFR M- (n=91)
. Carboplatin / paclitaxel EGFR M+ (n=129)
0.8 - __... Carboplatin/ paclitaxel EGFR M- (n=85)
0.6 EGFR M+ HR (95% CI) 0.48 (0.36, 0.64), p<0.0001
' - EGFR M- HR (95% CI) 2.85 (2.05, 3.98), p<0.0001
Treatment by subgroup interaction
0.4 = test, p<0.0001
0.2=
0.0 | | | — | |

0 4 8 12 16 20 24
Time from randomisation (months)

Primary Cox analysis with covariates; ITT population;
HR <1 implies a lower risk of progression on gefitinib Mok et al N Engl J Med 2009
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Jaky material testovat?

« VSechny techniky jsou vhodné (faglg-NA, TBB,
brush, CT guided NA)

Pocet bunék 50-100 150-300 50-100 200-500

Mnozstvi DNA 50 pg 150 pg 100 pg 250 pg

Pocet biopsii 8 4-5 8 2-3
(cytospin)

» Cytologické vzorky mohou byt testovany.

« Existuji otazky ohleddimnozstvi nadorové tkarv
cytologickém vzorku.

o Otazkou je takeifprava cytologickeho vzorku —
nelakovat!



Jak testovat?

1. Histologicky verifikovana tkdan NSCLC

2. Primeé sekvenovani

3. Fragmentacni analyza (delece v exonu 19)
4. PCR amplifikace v realném Case se skorpion

sondami (TheraScreen DxS)
nebo s PNA Clamp (Pentagen)



ommeores em S Kde testovat v ramci LPM?

Testujete? | VysSetreni | Metodiky
2010/11

Biopticka Zavedeno Probihav  Sekvenovani, Cytologie,
laborator, s.r.o. Genomac, fragmentacni Parafinové bloky
Plzen S.r.o. analyza, PCR
FN Hradec kralové Zavedeno desitky Kapilarni denaturacni Cytologie,
ELFO Parafinové bloky
FN Olomouc + CGB ANO 187/70 Sekvenovani, Cytologie,
a.s. fragmentacni Parafinové bloky,
analyza, gPCR pleuralni vypotek
(TheraScreen,
Pentagen)
MoU ANO 13/23 gPCR (TheraScreen, Cytologie,
Pentagen) Parafinové bloky
FN Motol + FTN Planuji Retrospekt Sekvenovani, PNA Parafinové bloky
zavést ivni vzorky  clamp-gPCR
(Pentagen)
VFN ANO 52 gPCR Cytologie,

Parafinové bloky



wore: Yo smeseints - ALK (@naplastic lymphoma kinase)

-2 typy chromozomalnichipstaveb:
- ALK/NPML1 - 1(2;5)(p23;935) - anaplasticky velkobktimy lymfom
- ALK/EMLA4 - inv(2)(p21p23) — nemalobugny karcinom plic

ALK/EML4

-cca 5 % paciefits nemalobugtnym karcinomem plic
-prevazré u nekuaki swt-EGFR, adenokarcinoi
-Crizotinib (PF-02341066, Pfizer) — 3 faze klinického testovani
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EML4-ALK variant 1 Ex2o [l 1 I I .

da, M. et al. Identification of the transformingEML4-ALK fusion gene in non-small-cell lung cancerNature 448: 561-566, 2007.
ak et al. Anaplastic lymphoma kinase inhibition n non-small-cell lung cancer. N Engl J Med. 2010 O@8,;363(18):1693-703.



e Ym i ALK (2.faze Klinického testovani)

Kwak et al. Anaplastic lymphoma kinase inhibition in non-small-cell lwargcer. N Engl J Med. 2010 Oct 28;363(18):1693-703.

- zalazeno 82 paciefits progresi naipdchozi I1éb¢ a s FISH prokazanou ALKiestavbou
- prevazrg mladsSi, nekkaci, adenokarcinomy, c-MET amplifikace neprokazana, wt-EGFR
- trvani &by — median 6,4 #sia1 (2x deng 250 mq)
- overall response rate — 57 % (46 — partial response, 1 — complete response)
- stable disease - 33% (27/82)
- 77 % (63/82) pokrauje v uzivani Crizotinibu (edpokladany 6-ti gsicni PFS je 72 %)

The NEW ENGLAND JOURNAL of MEDICINE
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woere: Y Szt ALK (2.faze klinického testovani)

Kwak et al. Anaplastic lymphoma kinase inhibition in non-small-cell lung cancer. N Engl J Med. 2010 Oct 28;363(18):1693-703
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Yo s ALK (anaplastic lymphoma kinase)

-v UMTM vy3eteno 51 paciefits NSCLC a 2 s histologicky neprokazanym typemlica p

-u 3 pacient (5,8 %) byla prokazanagstavba ALK (FISH, ALK Break apart probe)
- 2 pacienti — adenokarcinom, 1 pacient NSCLC bligspecifikovano
- u vSech - wt-EGFR

Fyziologicky stav genu ALK Translokace genu ALK
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- Hepatocyte growth factor receptor (HGFR); 7931

- amplifikace c-MET - rezistence na gefitinib, erlotinib
- Spatna prognoza

- blokace c-MET vede k obnoveni senzitivity

- nizkomolekularni inhibitory (ARQ-197) e i |
- , C , ™ HGF bindi - N «analin
ARQ-197 - 3. faze klinického testové antagonists \ [
e _Fecep’t@r;iz.. 5 !
inase. - “ormitaion”
inhibitors =
Interventi pY1349 .
el W e

" massn
' Effectors: Grb2 i

Receptor/effector and others

a‘nta'g_ﬁn'i's'ts-.
| Pathway
Motility Survival impact |

Maiii proliferation
, remodeling
Invasion Tumor
metastasis progression

Peruzzi and Bottaro. Targeting the c-Met Signaling Rthway in Cancer. Clin Cancer Res. 2006 Jun 15;12(13657-60.
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Sequist et al. Final results from ARQ 197-209: a globalandomized placebo-controlled phase Il clinical trial oferlotinib plus ARQ 197 versus erlotinib plus placeban previously treated EGFR

PFS (Investigator Assessed)

« HR=0.71 (5% CI: 0.48, 1,10} P=0 12
« Adjusted HR=0.81 (65% CI: 0.47, 0.98) PeD 05"

- Erlotinib + ARQ 197 4.3 mos.
(n=58)

= Erlotinib + Placebo 2.2 mos.
(n=59}

Tima from randomizatlon (Months)

Proportion of patients swurviving

ARQ-197 (2.faze klinického testovani)

Overall survival

« HR=0,12 [95% CL 0.0, 1.3 P=018
« Adfjunied HR=0,58 (35% Ck 0.34, 0.80) P=<0 05

= Erlotinib + ARQ 197 9.9 mos.
Y (n=58)

=Eriotinib + Placebo 6.8 mos.
(=35}

& i 12 14

Tirme Iram randomization (Montha)

inhibitor-naive patients with advanced non-small cell Itng cancer (NSCLC). ESMO congress. Milan, Italy, 9 Oaber 2010



' USTAV MOLEKULARNI A
BIOMEDREG -F =R e 2
‘ TRANSLACN{ MEDICINY




) USTAV MOLEKULARN( A Y4 ¥
TRANSLACNI MEDICINY Zave ry

Zadnou jednotlivou metodu nelze povaZovat za zlaty standard, laboratof
musi mit zavedené alternativni metody

Nutné dostatecné mnozstvi nadorovych bunék ve vzorku, kontrola
patologem nebo cytologem (dle konsensu z 25.6.2010)

Material Setrné fixovat a barvit (pouze neutralni formaldehyd, alkohol
nebo RNA-later)

Nutnost provedeni vytéznych (re)biopsii pro nasazeni spravné |écby

Citlivost metod roste: Sekvenovani-Pyrosekvenovani-(HRM)-PNA Clamp
(Pentagen)

Metody jsou dostupné pro rutinni diagnostiku

Nové prediktory (ALK, c-MET) vyzadujici zvySené naroky na tkanovy
management (IHC, FISH, PCR)

Problémy s uhradou prediktivnich kéddd — Uhradové dodatky

Nové metody — napf. vysokokapacitni sekvenovani pro vysetreni mutaci
BRCA1/2 u ca prsu a ovaria pro indikaci PARP inhibitor( — diskuse s CSLG
CLS JEP.



