Optimalni sekvence lécby u pacientl s metastatickym
kolorektalnim karcinomem s prokazanou BRAF mutaci
— vysledky studii vs bézna klinicka praxe
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Kolorektalni karcinom (CRC)
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Ferlay J et al. GLOBOCAN 2018, https://iarc.fr/today


http://zdravi.euro.cz/clanek/postgradualni-medicina/diagnostika-kolorektalniho-karcinomu-464246

Molekularni podtypy
MCRC:

* 50 % mRAS

*|7-10% mBRAF

* 5% HER2 amplif.

* 5% MSI-H (dMMR)

Adaptovano podle: Taieb J et al. Drugs 2019; 79: 1375-1394



MBRAF ... cca 10 % mCRC

e v 80-90% mutace V600E (zdména T za A na pozici 1799 ...

nahrada valinu glutamatem v pozici 600) - nejsilnéjsi aktivator cca 10-20% véech mBRAF
MEK mezi vSemi RAF kinazami _

* s RAS mutaci vzajemné exkluzivni v l

Fenotyp mBRAF V600E (8%): —~ mBRAF non V600E (1-2%):

e Zenské pohlavi i
e starSi pacienti

e pravostranna lokalizace (cca 60 %)  Nodrug
* nizka diferenciace (HG)

* mucinozni histologie k
e peritonedlni diseminace (26 %)
e Casto MSI-H (cca 30 %)

* Spatna prognodza

* dobre diferencované
e |evostranné tumory
* mladsi pacienti

*  muzi

e vyrazné lepsi progndza
Aokt (i oproti wtBRAF!!)

- V600OE | wtBRAF | nonV600E
Ogino et al. Modern pathology 2006; 19(1), 59-68; Jones et al. JCO 2016; 34(15_suppl): 3529;

Tran et al. Cancer 2011;117(20):4623-4632, Yaeger et al. Cancer 2014;120(15)2316-2324; mO 11 4dm 43 Om 60 7m
Jones et al. JCO 2017; 35(23): 2624-2630



PUTATIVE MOLECULAR PATHWAYS TO COLORECTAL CARCINOMA
Serrated pathways
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Bettington et al. Histopathology 2013; 62: 367—386



O, Vol 81, 758-T87, Junw 1, 1990 Copyrgnt © 1950 by Cell Prass 1

A Genetic Model
for Colorsctal Tumorigenesis 9;41.;1:,_ Model postupne malignizace
1990
Sekvence adenom - karcinom p——>
1/ CIN Normalni |_ | Casny | |Pokrocily | | Invazivni |, | Meta-
(cancer stemness sliznice adenom adenom karcinom stazy

pathway) Smad4 ztrata ztrata
Ki-Ras —, pcc — p53 —> 8p
(12p) (loss 18q) (17p)

- histol. TA Ci TVA

- levostranné nadory

__ * ztrata epitelialni diferenciace (o 00
U - nartst maligniho potencialu - OOOO
70% CRC .
cas >

Kinzler, Vogelstein Cell 87 159 (1996)



2/ Serrated pathway (MIN / MSI)

Hyperplasticky

Sessilni serratni

Tradicni serratni
adenom (TSA)

Zakladni znaky:

polyp (HP)

P

1/ aktivace MAPK-drahy
(mutace BRAF / KRAS)

Proliferation
and survival

2/ hypermetylace DNA
(CIMP / MSI-H)

Bettington et al. Histopathology 2013; 62: 367—386



Ad 1/ primarni aktivace MAPK

MAPK (mitogen-activated proteinkinase)

* soucast signalni drahy EGFR - prenos odpovédi
na EC signaly ovliviiujici proliferaci, diferenciaci
a apoptozu RTK

— trvala aktivace drahy
- I proliferace BRAF
- apoptdza RN &’/
MEK |

k} ERK | )

Proliferation
and survival

* mutace BRAF nebo KRAS v\

* mBRAF - metylace DNA

Ad 2/ metylace DNA > CIMP

Metylace = epigeneticky mechanismus inaktivace
DNA - nachylné zejm. ostrivky CpG ,cytosine
followed by guanin®, které se objevuji témér vyhradné
v promotorovych oblastech nadorovych supresorti
-> inaktivace

2 typy metylace:

* 1/typ A—age related — | stuperi metylace

e 2/typ C- cancer related — 1 stupefi metylace
dostatecny k tomu, aby ved| k inaktivaci tumor-
supressorickych genl

=> CpG island methylator phenotype (CIMP)
—ucca 27% CRC

* nejCastéji metylace MLH1
->» selhani MMR systému (dMMR)
-> nestabilita mikrosatelitd (MSI-H)

Bettington et al. Histopathology 2013; 62: 367—386



2 rozdilné typy MSI (dMMR) u CRC:

1/ HNPCC (Lynchlv syndrom) (2-5% CRC)

* vrozena zarodecna mutace jedné alely nasledovana
somatickou inaktivaci druhé alely ve strevni sliznici

Mutace MMR genti nebo EPCAM
MLH1 MSH?2 MSH6 PMS2 | EPCAM
50% 40% 7-10% <5% 1-3%

* 60-80% riziko rozvoje CRC v priibéhu Zivota

* 40-60 % riziko rozvoje karcinomu endometria a
dalSich

* zadenomu karcinom béhem 2-3 let (obvykle 8-10 let)

rozvoj CRC kolem 45.roku Zivota

Bettington et al. Histopathology 2013; 62: 367-386

2/ sporadické MSI-H CRC (12 — 15 %)

* vznik hypermetylaci promotoru genu MLH1

» starsi pacienti (nad 70 let)

* Zeny

* proximalni (pravostranné) tumory
* mucinozni histologie

* infiltrace nadoru TIL

* lepSi progndza nez u CIN

* asociace s mBRAF:
az 64 % u MSI-H
5% u CIN
1 % u Lynchova syndromu !!

Bettington et al. Histopathology 2013; 62: 367—386



MmBRAF a MSI-H dle lokalizace prim. nadoru: 3

(%)

0 4
4 Mucinous  MSI-H
histology
;3
3
g2
é 2
1
1
0
0 Mucinous  MSI-H
Mucinous  MSI-H histology
histology
4
3
4 —_
®2
3
1
g2 4
= 0
Mucinous
1 3 histology
0 g2
Mucinous  MSI-H
histology

Mucinous

histology

il
Yamauchi et al. Gut 2012, vol. 61, no. 6, pp. 847-854



Molekularni profil - Casta asociace mBRAF V600E .

e sporadickou mikrosatelitni nestabilitou (MSI-H) a CIMP ... cca 30 %

* hypermutovanymi nadory ... 47 % mBRAF (vs jen 3 % mBRAF u
nehypermutovanych nadoru dle TCGA 2012)

Z pohledu klinika (z praktického hlediska): vV rFuce

* velmi Spatna prognoza nezavisle na podané lécbé (horsi u MSS )

* rychla deteriorace stavu po progresi onemocnéni na l. linii [éCby
(jen cca 40% pacientl pokracuje do Il.linie vs. 60% u wtBRAF)

English DR et al. Cancer Epidemiol Biomarkers Prev 2008;17(7):1774-1780,
Muzny DM et al. Nature 2012; 487 (7407):330-337; Maughan et al. Lancet. 2011;377(9783):2103-2114;



Prognostické versus prediktivni faktory

MRAS
u mCRC

MBRAF
u mMCRC
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mBRAF negativné prognosticka ! Z 08
S 06

COIN (FOLFOX/XELOX+/-cetuximab) ‘_;% b
* mOS 20,1 (WtRAS/WtBRAF) vs 8,8 m (mBRAF) g 02
0.0

FIRE-3 (FOLFIRI + beva/cetux)

B 1.0

* mOS20,1vs13,7m B
§ 0.6

CALGB 80405 (FOLFOX/FOLFIRI + beva/cetux) 2 o
— rameno s bevacizumabem U% 0.2
* mOS35,1vs17,4m 00

Number at risk

Analyza 1253 CRC pac. - MSS + mBRAF spojena —
—>

s colon cancer specific mortality HR 1,6 (p=0,009) o

Maughan et al. Lancet. 2011;377(9783):2103—-2114; Stintzing et al. Eur J Cancer. 2017;79:50-60;

Venook et al. JAMA. 2017;317(23):2392; Innocenti et al. J Clin Oncol. 2017;35(15_suppl):3504; Lochhead et al. J Natl Cancer Inst. 2013;105(15):1151-1156
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MBRAF negativné prediktivni - anti-EGFR ??

Sdruzena analyza CRYSTAL a OPUS (FOLFIRI / FOLFOX +/-cetuximab) — 70 mBRAF pac.

KRAS wt/BRAF wt

* pridani cetuximabu
HR (95% CI): 0.840 (0.710-0.993), p=0.041

k CHT I.linie - NS o | B — FOLFIRI / FOLFOX4 + cetuximab (n=349): mOS 24.8 mo
trend k lep&imu PFS R = FOLFIRI / FOLFOX4 (n=381): mOS 21.1 mo

, - KRAS wt/BRAF mt
a OS i u mBRAF pac N HR (95% Cl): 0.633 (0.378-1.060), p=0.079

~ FOLFIRI/ FOLFOX4 (n=38): mOS 9.9 mo

L RS
e

u\ \~\ FOLFIRI / FOLFOX4 + cetuximab (n=32): mOS 14.1 mo

e celkové vsak
vyrazné horsi OS u
pac. s MBRAF vs
WtBRAF

Q
-
(1]
E
-
(7]
L]
(72
(@)

24 30 36

Time (months)
Bokemeyer et al. Eur J Cancer Bokemeyer C, et al. J Clin Oncol 2010;28(Suppl. 15):Abstract No. 3506
2012; 48(10):1466-1475;




MBRAF negativné prediktivni - anti-EGFR ??

Metaanalyza 463 mBRAF pac. ze studii s cetuximabem / panitumumabem f. Il a lll

Overall survival for anti-epidermal growth factor receptor (EGFR) treatment in BRAFV6%%E-mutated CRC patients

Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Weight [V, Random, 95% CI Year IV, Random, 95% CI
Bokemeyer 2012 04 034 126% 0.67 [0.34, 1.31] 2012 I
Peeters 2013 -1.079 0.669 3.8% 0.34 [0.09, 1.26] 2013 &
Seymour 2013 0.336 0.273 17.5% 1.40[0.82, 2.39] 2013 T
Douillard 2013 -0.545 0.351 12.0% 0.58 [0.29, 1.15] 2013 - [
Smith 2013 0.131 0.207 25.1% 1.14[0.76, 1.71] 2013 "
Karapetis 2013 -0.274 0.711 3.4% 0.76 [0.19, 3.06] 2013 ¥
Peeters 2014 -0.371 0.392 10.0% 0.69[0.32, 1.49] 2014 I
Stintzing 2014 -0.139 0.297 15.5% 0.87 [0.49, 1.56] 2014 .
Total (95% Cl) 100.0% 0.88 [0.67, 1.14] q

1 1 1 1 ] 1

Heterogeneity: Tau? = 0.03; Chi? = 8.88, df =7 (P = 0.26); = 21% ' A ! : . : !

Test fi Il effect: Z = P= 01 02 05 1 2 5 10
estforoveral effect: 22098 (7 =0:39 Favours anti-EGFR MoAbs Favours control

Pietrantonio et al. Eur J Cancer. 2015;51(5):587-594;



MBRAF negativné prediktivni - anti-EGFR ??

Metaanalyza 463 mBRAF pac. ze studii s cetuximabem / panitumumabem f. Il a lll

Metaanalyza 351 mBRAF z 8 randomizovanych studii

* PFS Ci OS benefit z antiEGFR monoterapie neprokazan !!

Overall, the panel believes that evidence increasingly suggests that BRAF
NCCN guidelines —> | V600E mutation makes response to panitumumab or cetuximab, as single
agents or in combination with cytotoxic chemotherapy, highly unlikely,

"""""" unless given with a BRAF inhibitor NCCN Guidelines v. 1.2021

MmBRAF — anti-VEGF ??

Bevacizumab — benefit i u mBRAF, ale pridani bevacizumabu nedokaze prekonat negativné
prognosticky vliv mBRAF na prubéh onemocnéni (FOLFOX + bevacizumab — RR u mBRAF jen 18,4 %)

Pietrantonio et al. Eur J Cancer. 2015;51(5):587-594; Rowland et al. Br J Cancer. 2015;112(12):1888-1894; Nakayama et al. BMC Cancer. 2017;17(1):38



MBRAF pozitivhé prediktivni - anti-EGFR + iBRAF

RTK RTK
v Anti-EGFR mAb

Doy 6 0 s 0 0 b0 a0 8 010 0 aro'eta e otey

\* “““““““ \;*
"? — .’9

inhibito
MEK |nh|b|tor

Prt::lliferat_iorll Proliferation
and surviva and survival




l. linie Ilécby mBRAF mCRC — chemoterapie +/- bevacizumab:

 omezeny benefit z [éCby + velmi Spatna progndza - hledani alternativnich
|é¢ebnych postupu ve snaze o dosazeni kontroly nad agresivhim onemocnénim
u pacientd s rizikem rychlé klinické deteriorace

TRIBE (bevacizumab + FOLFOXIRI / FOLFIRI) ... 28/508 pac. s mBRAF
* mOS 37,1vs 13,4 m (WwtRAS/WtBRAF vs mBRAF) ... (mOS u mRAS ... 25,6 m)
* 16+12 pac. s mBRAF: mOS 19,0 m (FOLFOXIRI+bev) vs 10,7 m (FOLFIRI+bev)
mPFS 7,5 vs 5,5 m
RR 56 % vs 42 %
* benefit z |éCby tripletem (oproti dubletu) stejny u wtBRAF i mBRAF

Plvodni data: Loupakis et al. N Engl J Med. 2014;371(17):1609-1618; Updatovana analyza: Cremolini et al. Lancet Oncol. 2015;16(13):1306-1315;



l. linie lécby mMBRAF mCRC (CHT + bevacizumab):

CHARTA f. Il (bevacizumab + FOLFOXIRI / FOLFIRI)
e pac. s mBRAF: mPFS 10,1 m (FOLFOXIRI+bev) vs 7,8 m (FOLFIRI+bev), p=0,61

Limitace obou studii - nizky pocet pacientu = statisticky NS vysledky !!1!

Presto — FOLFOXIRI + bevacizumab = preferovana lécba prvni linie mBRAF mCRC
u pac. vdobrém celkovém stavu (ve snaze o dosazeni kontroly nad onemocnénim)

Schmoll et al. J Clin Oncol. 2017;35(15_suppl):3533



Inhibice BRAF: RTK

* BRAF = onkogen lidskych nadord cricity | SUSSSSNSERRRRCRCRRRRSFRR

* mutace v aktivacni doméné = konstitutivni aktivace MEK/ERK | ~y
 mBRAF ¢asta u MM (vemurafenib mono — RR 70%) @
* na rozdil od MM inhibice mBRAF V600E u mCRC zpusobuje
rychlou zpétnovazebnou aktivaci EGFR, ktera podporuje BRAF @ @
proliferaci nddoru — nutno inhibovat sou¢asné i EGFR +/- MEK !! el ’

Dlvody: '

* EGFR je exprimovan predevsim epitelialnimi burikami (napf. CRC), ?

burnky MM pochazi z neuroektodermu (nizka exprese EGFR —
nedochazi k zpétnovazebné aktivaci)

 u MM suprese ERK konstitutivni x u mCRC jen prechodna
(az 50 % reaktivace ERK po 24 hod !!)

Proliferation
and survival

Prahallad et al. Nature, 483 (2012), pp. 100-103; Corcoran et al. Cancer Discov., 2 (3) (2012), pp. 227-235



Inhibice BRAF — studie f. |/||Z & — Anti-EGFR mAb

f. Il — vemurafenib mono - 21 predlécenych pac.

* -1xPR, 7xSD ) @

» pritom FK /koncentrace a AUC/stejné jako u studii s MM

f. 1l = vemurafenib (10) vs vemurafenib + cetuximab - 27 pac. /\@? @

* PRjenu 1 pac.s kombinaci vemu+cetux, DCR 50% vs 73 % BRAF Inhibitor ’

f. 1/1l — dabrafenib + trametinib - 43 pac. A

- RR 12%, DCR 68 %, = i"““’“‘”E@

* mPFS3,5m l

* u 1l pac. dlouhotrvajici CR !! Proliferation
and survival

FK analyza — pokles hladiny fosforylované ERK a MAPK
(ale inhibice MAPK slabsi nez u MM)

Kopetz et al. J. Clin. Oncol., 33 (2015), pp. 34,4032-4038; Hyman et al. N. Engl. J. Med., 373 (8) (2015), pp. 726-736; Corcoran et al. J. Clin. Oncol., 33 (2015), pp. 4023-4031



Anti-EGFR mAb

Inhibice BRAF — studie f. I/Il: RT

K
\/
f. | — vemurafenib + panitumumab - 15 predlécenych pac. '

PR u 13%, mPFS 3,2m, mOS 7,6 m ~— @
FK ... redukce hladiny fosforylované ERK

f. Ib — encorafenib + cetuximab +/- alpelisib (iPI3K) — 54 pac. /\@ @
DLT u 5 pac. (artralgie, vomitus, prodlouZeni QT, ARI, IS pneumonitis) BRAF Inhibitor ’
e

RR18 % vs 19 %, mPFS 4,2 vs 3,7 m

MEK inhibitor

f. Il — encorafenib + cetuximab +/- alpelisib (iPI3K) — 102 pac. (?K‘

* mPFS5,4vs4,2m, mOS 15,2m vs NR, RR 27% vs 22% b l .
Proliferation

f. Ib (3+3) — vemurafenib + irinotekan + cetuximab — 18 pac. and survival

DLT artralgie + diarhea, NGS — mechanismy rezistence (amplif. KRAS a BRAF...)
* RR 35 %, DCR 88 %, mPFS 7,7 m;
Yager et al. Clin. Cancer Res., 21 (6) (2015), pp. 1313-1320;

Van Geel et al. Cancer Discov., 7 (6) (2017 Jun), pp. 610-619; Tabernero et al. J. Clin. Oncol., 34 (15_suppl) (2016), p. 3544; Hong. Cancer Discov., 6 (12) (2016), pp. 1352-1365



f. Il (SWOG S1406) — cetuximab + irinotekan +/- vemurafenib
* RR16% vs4 %, DCR 67 % vs 22 %, mPFS 4,4 vs 2,2 m

Inhibice BRAF — studie f. |/||Z i — Anti-EGFR mAb
v\ @

f. 1/1l — dabrafenib + panitumumab vs dabrafenib + trametinib +

. . . . BRAF
panitumumab vs trametinib + panitumumab - 142 pac. P @
BRAF Inhibitor
P

e Dabra + pani: RR 10 %, DCR 90 %, mPFS 3,5 m, mOS 13,2 m
* Dabra + pani + trame: RR 21 %, DCR 86 %, mPFS 4,2 m, mOS 9,1 m

* Trame + pani: RR 0 %, DCR 55 %, mPFS 2,6 m, mOS 8,2 m MEK inhibitor |

* FK: bez redukce hladin ERK u dabra/pani !!, [?KJ
nejvyssi inhibice fosforyl. ERK u tripletu (60%, u ostatnich 23% a 41%) Pro“fiation

* analyza cfDNA — pokles hladin mBRAFV600E u pacientl s PR oproti and survival

pacientlim s SD/PD; ziskané mutace KRAS/NRAS u 48% pac. pfi PD !

Kopetz et al. J. Clin. Oncol., 35 (Suppl) (2017), p. 3505; Corcoran et al. Cancer Discov., 8 (2018), pp. 428-443



2015 2017 2018 2020

FDA a EMA
schvaleni

Encorafenib Vemurafenib Dabrafenib Encorafenib
+ cetuximab + cetuximab + panitumumab + cetuximab
+ alpelisib + irinotecan + trametinib (+binimetinib)

Vemurafenib Dabrafenib Vemurafenib
monoterapie + Trametinib + panitumumab

Kopetz S et al CorcoranRB et al | YaegerY et al Van Geel et al Kopetz S et al CorcoranRB et al | KopetzS et al -

21 20(27) g

PFS

2,1 3,5 3,2 4,2 4,4 4,2 4,3(4,5) )
7,7 : 7,6 : - 9,1 93(93) m

Doublet Triplet

Adaptovéano dle Johnson B., Scott K.: Applying Precision to the Management of BRAF-Mutant Metastatic Colorectal Cancer, Targeted Oncology, 15:567-577 (2020).



BEACON: Encorafenib plus Cetuximab with or without Binimetinib for
BRAF V600E Mutated Metastatic Colorectal Cancer

Randomized, 3-arm, phase III trial of multi-targeted therapy with encorafenib + binimetinib + cetuximab
vs choice of either Irinotecan or FOLFIRI plus Cetuximab 26

RAS wt

Encorafenib + binimetinib + cetuximab* (n=224)

BRAF V600E mt

MCRC pretreated a}
with 1-2 prior . -

lines of therapy Cetuximab + FOLFIRI/irinotecan (n=221)

~

Triple targeted therapy will Co-primary endpoints:

Ligand .
inhibit the EGFR pathway at 'I?g:k ‘.r/ Cetuximab oS (tr|p|et VS Contr0|) and
multiple locations?? N — ORR (triplet vs control)
Encorafenib ——————] l

¢ Primary analysis presented at WCGC
2019 confirmed that the study had met
its co-primary endpoints.26

@ @ An additional 6 months of data were
\p,.,.ife,atio.f presented at ASCO 202028

k vascularization, migration )

19. Leto SM, et al. J Mol Med 2014;92:709-22;
26. Kopetz S, et al. N Engl J Med 2019;1632-1643; 28. Kopetz S, et al. ASCO 2020 (Abstract No. 4001).



BEACON - OS:

Probability of survival

Co-primary endpoint: mOS triplet vs control

HR (95% CI): 0.60 (0.47-0.75)

Median OS in months (95% CI)

1.0
ENCO/BINI/CETUX* (137 events): 9.3 (8.2-10.8)

0.8 - Control (157 events): 5.9 (5.1-7.1)
0.6 4
0.4 4 ENCO/BINI/CETUX*
0.2 1

0 T T T I T T T T T 1

0 3 6 9 12 15 18 21 24 27

Time (months)

Co-primary endpoint: ORR1Y

Tri
(n=

ORR, %

9

5% CI (21, 33) (15, 25)

Probability of survival

plet* Doublet? Control
224) (n=220) (n=221)
27 20 2

(<1, 5)

1.0 A

0.8 1

0.6 A

0.4 4

0.2 1

Secondary endpoint: mOS doublet vs control

HR (95% CI): 0.61 (0.48-0.77)

Median OS in months (95% CI)

Control (157 events): 5.9 (5.1-7.1)

Contro
|

3 6 9 12 15 18 21 24 27
Time (months)

Kopetz S, et al. ASCO 2020 (Abstract No. 4001).



BEACON - mOS of triplet, doublet and control

| Median OS in months (95% CI)
* ENCO/BINI/CETUX* (137 events)
80 __| 9-3 (8-1_10-8)
ENCO/CETUX* (128 events)

5 | 9.3 (8.0-11.3)
P Control
3 5.9 (5.1-7.1)
§ 50 __|
e
2 w _|
2
&

10 — Median OS Follow up:

12.8 months
[
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Time (months)
ENCO/BINI/CETUX® 728 20 i1 102 103 7 & 32 A e 7 3 3 o 0
ENCO/CETUX* 221 183 142 98 65 42 33 18 13 6 4 1 0 0 0
Control

CI, confidence interval; HR, hazard ratio; OS, overall survival.
*Encorafenib + binimetinib + cetuximab; TEncorafenib + cetuximab; Kopetz S, et al. ASCO 2020 (Abstract No. 4001),



BEACON - OS of triplet vs doublet:

Subgroup No. of Events/Patients Hazard Ratio (95%Cl)
All patients 294/445 — 0.95 (0.74, 1.21)
ECOG PS=0 112/227 Qe 1.28 (0.88, 1.86)
PS=1 153/1216 —t 0.81(0.59,1.11)
Prior Irinotecan No 1261217 1.06 (0.75, 1.50)
Yes 139/227 I 0.92 (0.66, 1.29)
Number of Prior Regimens 1 166/292 —_— 0.96 (0.71, 1.30)
for Metastatic Disease 2+ 99/152 _ 1.04 (0.70, 1.54)
Age <65 159/278 —_ — 1.11 (0.81,1.51)
265 106/166 — 0.86 (0.58, 1.25)
Gender Male 138/219 -1 1.18 (0.84, 1.65)
Female 1271225 —_— 0.84 (0.59,1.19)
Number of Organs Involved <2 124/230 T 1.34 (0.94, 1.91)
3+ 141/214 = 0.69 (0.49, 0.96)
MSI Status ~ Abnormal High 26/41 _— 1.05 (0.47,2.38)
Normal 182/309 —— 1.12 (0.84, 1.50)
Baseline CEA < Upper Limit of Normal 44/112 —_— 0.77 (0.41,1.42)
> Upper Limit of Normal 221/332 —a— 0.93(0.71,1.21)
Baseline CRP < Upper Limit of Normal 120/261 —t— 1.09 (0.76, 1.56)
> Upper Limit of Normal 139/174 — 0.76 (0.54, 1.06)
Side of Tumor Left Colon 92/162 —— 1.02 (0.68, 1.54)
Right Colon 146/236 _ 1.04 (0.75, 1.45)
Tumor Resection Status ~ Completely Resected 142/255 -+ 1.20 (0.86, 1.68)
Partially / Not Resected 123/188 — 0.80 (0.56, 1.14)
r T T 1
0.1 0.2 05 10 20

Kopetz S, et al. ASCO 2020 (Abstract No. 4001).

ENCO/BINI/CETUX Better

<

ENCO/CETUX Better

-

>




BEACON - PFS:

PFS probability

mPFS: triplet* vs control

HR (95% CI): 0.42 (0.33-0.53)

Median PFS in months (95% CI)

ENCO/BINI/CETUX* (157 events): 4.5 (4.2-5.5)

Control (147 events): 1.5 (1.5-1.9)
1.0
0.8 A
0.6 -
0.4 -
ENCO/BINI/CETUX*
0.2
Contro h -+ +

0-0 T I T T T T T T T 1

0 3 6 9 12 15 18 21 24 27

Time (months)

CI, confidence interval; HR, hazard ratio; m, median; PFS progression free survival.
*Encorafenib + binimetinib + cetuximab; TEncorafenib + cetuximab;

PFS probability

1.0

0.8

0.6

0.4

0.2

0.0

mPFS: doublet® vs control

HR (95% CI): 0.44 (0.35-0.55)

Median PFS in months (95% CI)

Control (147 events): 1.5 (1.5-1.9)

Contro L

3 6 9 12 15 18 21 24 27
Time (months)

Kopetz S, et al. ASCO 2020 (Abstract No. 4001).



Probability (%)

BEACON - analyza QoL po 22 mésicnim F-U
EORTC dotazniky QLQ-C30, FACT-C, EQ-5D-5L a PGIC

100
90 -
80 |
70
60 |
50 o
40
30
20

10—

EORTC QLQ-C30 Global Health status

Time to definitive deterioration in

100 —

90—

Triplet* Doublet! Control
Number of events (%) 138 (61.6) 146 (66.4) 151 (68.3) 80—
Median (months) 4.96 2.20

Stratified HR (95% CI) 0.55 (0.43,0.70) 0.54 (o 43 0.69)  REF 70
1.00 (0.79, 1.27)

60 —

50 —

40—

Probability (%)

304

Time to definitive deterioration in
FACT-C Functional Assesment of Cancer Therapy EQ-5D-5L Visual Analog Scale

Number of events (%)

Median (months)

Triplet*

Time to definitive deterioration in

Doublett Control
131 (58.5) 128 (58.2) 154 (69.7) Triplet* lett Control
5.65 2.00 80 Number of events (%) 123 (54.9) 131 (59 5)  145(65.6)
. Medi ith 5.59 .37
Stratifed R (9580 €1 0 e (oan 195y *° (o 35 0-59) - REF 70 Stratlf':d l:; g‘;; ci; 0.49 (0.38,0.63) 0.49 (u 39 0.63)  REF
1.05 (0.81,1.35
‘ ) 60— 0.95 (0.74,1.23)

Probability (%)
«
2
1

2 4 6 8 10 12 14 16 18 20 22

Time (months)

Adapted from Kopetz et al.

Both doublet’ and triplet* regimens
showed longer maintenance of QoL in

all patient-reported assessments

compared with control. There was no

difference seen between triplet* and

doublet' regimens across all
instruments

Kopetz S, et al. ASCO 2020 (Abstract No. 4001).

Time (months)
30 1

Patients (%)

10

25

20 A1

15

10

12

Time (months)
Perception of change 55 55
in symptoms in PGIC 23 24
(Patient Global 22
Impression of Change)

Very Much Minimally No Minimally Much Very much
much worse worse worse change improved improved improved
= ENCO/BINI/CETUX# ENCO/CETUX# u Control
N=224 N=220 N=221



BEACON - toxicita:

ENCO/BINI/CETUX ENCO/CETUX Control
N=222 N=216 N=193
Adverse Event (Preferred term) Grade 23 Grade 23 Grade 23
Diarrhea 1% 3% 10% Grade = 3 AEs
Abdominal pain 6% 3% 5%
Nausea 5% <1% 2%
Vomiting 5% 1% 3% 66% for triplet*’
Intestinal obstruction 5% 5% 3% 57% for doublet'*
Pulmonary embolism 4% 1% 5% 64% for control
Asthenia 4% 4% 5%
Acute kidney injury 3% 2% <1%
Dermatitis acneiform 3% <1% 3% .

Fatigue 2% 4% 5%
lleus 2% 2% 2% m
1% 2% 1%

Urinary tract infection

Caless it 2k L Grade = 3 dermatitis
Hemoglobin (g/L), hypo 23% 6% 5%

Creatinine (umol/L), hyper 5% 3% 1% 3% for triplet*?
Creatine Kinase (IU/L), hyper 4% 0% <1% <1% for doublet™
Bilirubin (umol/L), hyper 3% 3% 3% 39, for control

Kopetz S, et al. ASCO 2020 (Abstract No. 4001); Tabernero J, et al. WCGC 2020 (Abstract SO-21).



BEACON - zavery:

I/ vyrazné klinicky signifikantni vysledky (prodlouzeni PFS i OS +
navysSeni RR) u podskupiny pacienttl s velmi Spatnou prognézou,
u které dosud efektivni lécba chybéla

11/ okamzité PRACTICE CHANGING ve ILlinii
* bezi studie testujici danou hypotézu v L.linii

[ 4 Vewvyrs

drazsi — podobny design studii i do budoucna... ??



Inhibice BRAF v l.linii — studie in cursu:

ANCHOR: randomizovana studie f. II v I.linii mBRAF (V600E) mCRC
encorafenib + binimetinib + cetuximab Bezpegnostni profil

ANCHOR CRC - 2 faze: Faze 1 Faze 2 Grade 23 AEs:
28 pts (68%) jakékoliv AE
7 pts (17%) AE vedouci k ukonceni
éCby T
3 pts (7%) AE vedouci k umrti

1L RAS wt/BRAF V600E Encorafenib + n=41: futility analysis,

mt mCRC (N=95) binimetinib + 9 ongoing (22%)
cetuximab

Primarni cil: ORR

Sekundarni cile: PFS, OS, bezpecnost, QoL, PK i
PFS ve fazi 1:

|owtcome | n=aen | S No. of events (%) 27 (68%)

Potvrzené udalosti ORR, n (%) [95% CI] 20 (50) [34—66] z 801 mPFS, mo 4.9

= [95% CI] [4.8-8.1]

.

Kompletni odpovéd’, n (%) 0 g_ 40-

Casteéna odpovéd’, n (%) 20 (50) §

Stabilizace onemocnéni, n (%) 14 (35) DCR=85% :é 20+

Progrese, n (%) 4 (10) E o . . . : : I'CelnsoredI
Nelze vyhodnotit, n (%) 2 (5) (v} 2 4 6 8 10 12 14
Stiedni doba 1éEby: 4,9 mésice Time (months)

AE, nezadouci Ucinek; CI, interval spolehlivosti; DCR, mira kontroly nemoci; ORR, mira objektivni odpovédi; OS, celkové

preziti; PFS, preziti bez progrese; PK, farmakokinetika Grothey A, et aI, WCGC 2020 (Abstract No. LBA‘S)



Inhibice BRAF v L.linii — studie BREAKWATER:

 f. 111 (NCT04607421) — BRAF V600E-mutant Colorectal Cancer Study of Encorafenib
Taken With Cetuximab Plus or Minus Chemotherapy (BREAKWATER)

g \/ Anti-EGFR mAb
BREAKWATER! =
Phase Il (N = 870)
(o
Encorafenib + cetuximab vs
encorafenib + cetuximab + FOLFOX/FOLFIRI vs
FOLFOX/FOLFIRI/FOLFOXIRI/ICAPOX (t bevacizumab) a@
o
BRAF Inhibitor
* Recruitment Status: Not yet recruiting @
* Estimated Study Start Date: December 25, 2020 e
e Estimated Primary Completion Date: September 16, 2024 i’i" )
* Estimated Study Completion Date: November 15, 2026 Proliferation

and survival

Brief Summary:

To evaluate whether encorafenib plus cetuximab (EC), alone or in combination with chemotherapy, can improve
clinical outcomes relative to current standard of care chemotherapy in participants with previously untreated BRAF

V600E-mutant mCRV
https://clinicaltrials.gov/ct2/show/study/NCT04607421



Inhibice BRAF — dalsi probihajici studie:

f. Ib (NCT02906059) — mRAS nebo mBRAF mCRC
— irinotekan + Wee inhibitor AZD1775 ve Il.linii

f. Ib/1l (NCT01543698) — BRAF mutované nadory vé. mCRC
— encorafenib + binimetinib + ribociclib

f. 1 (NCT02867270) — pokrocilé nadory vé. mBRAF mCRC
- ERK1/2 inhibitor LY3214996 samostatné ¢i v kombinaci

f. 1l AlO-KRK 0116 (NCT04034459) — mBRAF mCRC
- FOLFOXIRI + cetuximab / bevacizumab

f. 1/11 (NCT04017650) — BRAF mutované mCRC s MSS
- encorafenib + binimetinib + nivolumab

RTK !
\/ Anti-EGFR mAb

@

BRAF |nhit§:9
o

MEK inhibitor

@

Proliferation
and survival

https://clinicaltrials.gov



MSI-H a mBRAF:

* koexistence MSI-H a mBRAF casta - ukazuje na lepsi progndzu (nez MSS)
* imunoterapie efektivni i u predlécenych pacientt (RR obecné 33-52 %)

Checkpoint Inhibition

 f. Il KEYNOTE-164 — pembrolizumab u chemorefrakternich mCRC et
- u mBRAF RR 20% (ve Il. a dalsi linii) a 55% (ve Ill. a dalsi linii)

* f. Il CHECKMATE 142 — nivolumab +/- ipilimumab _ " ,
a) nivolumab ve II. a dalsi linii mCRC — 12/74 pac. s mBRAF \ Oy//f\/\\’/
-RR 41,4 % (WtRAS/WtBRAF) vs 25 % (mBRAF), DCR>12t 79,3 % vs 75 % V
b) nivolumab + LD ipilimumab ve IlI. a dalsi linii Ié¢by mCRC
- RR 55 % (MBRAF) vs 55 % (WtRAS/wtBRAF), DCR 79 % vs 77 %
c) nivolumab + LD ipilimumab v I. linii [é¢by mCRC — 45 pac., z toho 17 mBRAF (38 %)

-RR71 %, DCR 88 %

Le D.T. et al. Science. 2017,357:409-413;
Overman et al. Lancet Oncol. 2017;18:1182-1191; Overman et al. J. Clin. Oncol. 2018;36(8):773—779; Lenz et al. J. Clin. Oncol. 2019;37(15_suppl):3521



Checkpoint Inhibition
& T cell Activation
Tecell APC or Tumor Cell

Imunoterapie u mBRAF — souhrn: En Y - 7
TR ‘.\"Jnmm‘\ MHC ' \

Selection of the main trials of immunotherapy in dAMMR/MSI-H CRC, including a proportion of BRAF-mutated patients

Trial Phase Treatment setting Arms Number of Proportion of Primary ORR DCR
patients BRAF-mutated patients endpoint
KEYNOTE-164 2 - Cohort A: after two or Pembrolizumab 124 -A: 15% ORR - A: 55% NR
more chemotherapy lines. -B: 8% - B: 20%

- Cohort B: after one or
more chemotherapy lines

CheckMate 142 2 After two or more Nivolumab 74 16% ORR 25% Disease control
chemotherapy lines for =12 weeks:
75%
CheckMate 142 2 After one or more Nivolumab and low-dose 119 24% ORR 55% 79%
chemotherapy lines ipilumumab
CheckMate 142 2 First-line chemotherapy Nivolumab and low-dose 45 38% ORR 71% 88%
ipilumumab

Abbreviations: DCR: disease control rate; dAMMR: mismatch repair-deficient tumor; MSI-H: high microsatellite instability; NR: not reported; ORR: overall response rate.

Roviello et al. Transl Oncol 2020 Sep;13(9):100795



Bézna klinicka praxe:

* testovani inicidlné — vysledek cca za 2 tydny (MSI dfive) o D

 |. linie — vétSinou dublet / triplet + beva (triplet jen u vybranych pacient / N\
ve vyborném celkovém stavu)

* |l linie — zadost o schvaleni encorafenibu + cetuximabu — paragraf 16

* prozatim ojedinélé pfipady (do 5 v CR — schvéleno vétdinou malymi pojistovnami, u VZP
opakované zamitnuto, schvaleno az na odvolani..)

e schvaleni uhrady encorafenibu ocekavano v lété 2021 ??
* u MSI-H mBRAF mCRC — zvaZeni imunoterapie pembro/nivo upfront ¢i ve Il.linii
 zarazeni do klinické studie (je-li k dispozici)

 tlak na platce, aby schvalil Uhradu jednoznacné efektivni [é¢by u pacient(, kteri

vzhledem ke své progndze nemaji casu nazbyt... .
Loupakis et al. Eur. J. Cancer. 2019;118:121-130.



Take home messages — mBRAF mCRC:

1/ POZNEJ SVEHO NEPRITELE
- specificka skupina pacientlt (10 %) s abnormalné rychlym pribéhem onemocnéni

(dx, Zeny, starsi, HG, mucinozni, peritonealni meta, Spatna progndza)

2/ NEZTRACEJ CAS
Il Molekularni analyza co nejdfive (NGS s mRAS) !!
- prognosticky vyznam
- prediktivni vyznam ? rezistence k anti-EGFR mono
indikace ke kombinaci encorafenib + cetuximab



Take home messages — mBRAF mCRC:

3/ NEHAZEJ VSECHNY DO JEDNOHO PYTLE !!

- cca 10-20 % mBRAF nejsou V60OE - jiné chovani (i vyrazné lepsi progndza) !!

- nezapominat na MSI - cca 30 % mBRAF (vs 5 %) — imunoterapie co nejdrive !!
- rozdilné chovani MSS a MSI-H mBRAF tumoru !!

4/ VYSTRILEJ VSECHNY KONVENCNIi ZBRANE !!
- v Llinii TRIPLET + BEVACIZUMAB  PROZATIM - BREAKWATER, ANCHOR...

5/ BUD CILENE MODERNI !!
- ve ILlinii ENCORAFENIB + CETUXIMAB (BEACON)
- tlak na platce !!



Abychom neztraceli cas...

1/ Jesté nemam k dispozici molekuldrni analyzu:

e 7ena + dx tumor + mucinozni histologie = 81% pravdépodobnost mBRAF
(Loupakis 2016) —» zvazit zahajeni léCby tripletem + beva

2/ Klinické prognostické skore BRAF BeCool:

BRAF - Be Cool =

* vyrazna heterogenita i mezi mBRAF pacienty — molekularné a klinicky
podlozZeny algoritmus k posouzeni progndézy a rozhodnuti o spravné |écbé

* hodnocené faktory (vliv na OS): ECOG PS, CA 19-9, LDH, pomér Neu/Ly,
nadorovy grading, pfitomnost jaternich, plicnich ¢i uzlinovych meta

« mOS: low (29.6 m) vs intermediate (15.5 m) vs high-risk (6.6 m; p <.001)

* podobné vysledky i pfi pouziti zjednoduseného skoére (bez krevnich testu)

Loupakis et al. Br J Cancer. 2016;114(1):30-36; Loupakis et al. Eur.J. Cancer. 2019;118:121-130
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Dékuji za pozornost




