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targeted versus combination
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Targeted Therapies since EMA
registration of rituximab in 1998

Selective agents

Main target

Drug

Rituximab
Trastuzumab
Alemtuzumab
Cetuximab

Bevacizumab
Panitumumab
Ofatumumab

Brentuzumab
vedotin

Erlotinib, gefitinib
Vemurafenib
Crizotinib

CD20
Her2

CD52
EGFR

VEGF
EGFR
CD20

CD30-Ab drug
conjugate

EGFR
BRAF V600E
ALK

Multi-targeted agents

Drug

Imatinib
Sunitinib
Sorafenib

Dasatinib
Temsirolimus
Nilotinib
Lapatinib
Everolimus
Pazopanib
Vandetanib
Axitinib

Main target

BCR-ABL, CD117, PDGFR
VEGFR1-3, PDGFR, CD117

VEGFR2-3, C-, BRAF, CD117,
FLT-3, PDGFR

BCR-ABL, SRC

MTOR, immunosuppressive
BCR-ABL, PDGFR

EGFR, Her2

MTOR, immunosuppressive
VEGFR1-3, multikinase,
RET, VEGFR2, EGFR
VEGFR1-3, PDGFR, CD117



GIST survival: imatinib vs doxorubicin
historical controls EORTC database
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Maonths of stud

Number at risk d
Imatinib 400mg 473 423 387 315 192 49
once daly
Imatinib 400 mg 473 427 399 323 201 51
twice daily
Doxorubscin 86 57 31 19 14 8

Verweij et al., The Lancet 2004; 364:; 1127 - 1134


https://portal.nki.nl/science/journal/,DanaInfo=www.sciencedirect.com+01406736
https://portal.nki.nl/science/journal/,DanaInfo=www.sciencedirect.com+01406736

Imatinib resistance ino
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Reversal of imatinib resistance In
KITT6701 gatekeeper mutation

Mutations Imatinib Dasatinib Sorafenib MNilotnib

I ErE-'I:I".:'E:l-EI.-"'.:':E-Er-i.I’Ll 3,927 285 1,074

I >10,000 >10,000 1,063 = 10,000
Vo 5D/ DE20Y 3,002 432 T4 4 297

¥ i TL ) Pl M5
ﬁﬁﬁﬁl& B3 27 &6 H&m
| T 450 211 B3
ﬁﬁ spa [ 74 | 4 671
TeFOL = 10,000 7,543 | 918 |::~ 10,000

L2 0™ FA NA NA A
NEZZK = 10,000 B&B 3,220 3,083

Values are given in ICw (nmalfL)

Guo et al. CCR 2007; 13:2007



Biological subtypes
non-small cell lung cancer (NSCLC)

Lung Adenocarcinomas
La(r1goeo/?)ell Adenocarcinoma
(70%)
Squamous Cell NSCLC Heterogeneity
(20%)
KRAS

(30%

)
/ Unknown
(42%)

EGFR
(15%)

\ \\
BRAF |PIK3CA MEK
2%) | (1%) (1%)

HER2 FGFR4
(2%) (2%)

EML4-ALK
(5%)



Anti-tumor activity of crizotinib
In EI\/IL4 ALK+ NSCLC
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Kwak EL et al.
NEJM 2010;363:1693




LDK378 Is active iIn EML4-ALK xenografts
& In crizotinib-resistant mutations (C1156Y)

1200 -| Treatment |
LDK378 Crizotinib

Assa z) M
'Response¥ate 81% (23?}&&5’ atlents rW\IS LC
the MM ake mg/day who progressed on crizotinib

s ALK 0.00015 0.003
Ej MET 3.2 0.008
Cell-based
ALK 0.027 0.11

MET 1.3 0.028




Trastuzumab effectively inhibits Her2
signhaling
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Unresponsiveness due to
Her2-Her3 heterodimerization




Inactivation of Her2 and Her2-Her3
trastuzumab + pertuzumab

100
90—
80—
X 701 Hazard ratio, 0.64
T; 60— (95% Cl, 0.47-0.88)
- P=0.005
S 50—
0
T 40
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[e) 30—
299 Pertuzumab, 69 events
10— Control, 96 events
0 T I T 1 T T T T 1
0 5 10 15 20 25 30 35 40 45
Months
No. at Risk
Pertuzumab 402 387 367 251 161 87 31 4 0 0
Control 406 383 347 228 143 67 24 2 0 0




Resistance to TKIs & MoADbs

Mutation that blocks
drug binding

SIBHIEINS - DTSN

@ Drug 8T3]5I

BCR-ABL BCR-ABL

i )

Imatinib Sorafenib/
Nilotinib/
Dasatinib/....

EML4-ALK C1156Y mut

v

Crizotinib LDK378

Mutation dow nstream
of the kinase /Cross talk

THEL T R
Mutation

- —
EGFR KEAS / BRAF/ MEK

BRAF V600 Melanoma
BRAFi BRAFi + MEKI

BRAF V600 CRC
BRAFi BRAFi + EGFRI

Knight & Shokat Nat Rev Cancer 2010; 10: 130-7; Prahallad et al., Nature 2012
LDK378 Proc ASCO 2012; BRIM7 study ESMO 2012; Weber et al., Proc ASCO 2012



Vemurafenib in BRAF V600 melanoma

Kaplan-Meier curves of Overall Survival — previously untreated patients
[October 3, 2011 cut-off; HR 0.62 (0.49, 0.77)*]

Dacarbazine
YVemurafenib

Survival
=
oh
1

0.0 1T T T T 1 — T T T |: | B B E— | —
o1 2 3 4 5 6 F & 85 10 M 12 13 14 15 16 17 18 19 20
132 [median)

. Tirne (months)
Mumber at risk

Dacarbazine 338 305 274 242215191 169150122101 79 62 46 31 22 15 6 4 1 0 0O
Wemurafenib 337 336 335 326 313 200 280 259 245223181147 112 B6 54 35 17 10 3 0 O

Number of cross-over patients 81 (24%)

http://www.medicines.org.uk/EMC/medicine/26056/SPC/Zelboraf+240+mg+Film-coated+Tablets/



http://www.medicines.org.uk/EMC/medicine/26056/SPC/Zelboraf+240+mg+Film-coated+Tablets/
http://www.medicines.org.uk/EMC/medicine/26056/SPC/Zelboraf+240+mg+Film-coated+Tablets/
http://www.medicines.org.uk/EMC/medicine/26056/SPC/Zelboraf+240+mg+Film-coated+Tablets/

BRAFI + MEKI in BRAF V600 melanoma
IN vemurafenib progressors
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Individual patients treated with vemurafenib & MEKi GDC-0973

Gonzalez et al. BRIM-7 study Proc. ESMO 2012;

Also strong indication of synergy with Dabrafenib + Trametinib [Weber et al. Proc ASCO 2012 ]



Vemurafenib response rate in BRAF
mutant melanoma versus colon cancer

response rate
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to BRAF inhibition
despite BRAF
mutation

5.20%
e
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Melanoma Colon cancer

Flaherty et al. NEJM 2010 Chapman et al. NEJM 2011
Kopetz et al. ASCO 2010



Feedback regulation of EGFR by BRAF inhibition

. I/)l\}‘ Cetuximab ‘

Cx A %Prol)(wation
S lval Prahallad et al. Nature 2012: 483:100

Corcoran et al. Cancer Discovery 2012; 2: 227



Tumeor volumes

In vivo proof of the principle

—— PLX+ Cetuximab
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Two colon cancer models with BRAF mutation (and no KRAS mutation)



BRAF mutant melanomas upregulate EGFR
during development of drug resistance

Patient #2
P :. *;:: ;. 'l ‘\4_, 4«. ‘ " :
Before RAFi
Patient #5

Before MEKi After MEKi (T1) After MEKi (T2)

EGFR IHC in red



Proposed phase lI/lll study design to
demonstrate proof of concept

Follow up

Upon disease BRAFi + 5
progression Cetuximab
after 1st
and/or 2nd
line of
standard
chemotherapy
for advanced

CRC

Follow up Follow up

Cetuximab BRAFi +
alone ) cetuximab )

. =

Upon
progression
add BRAFi



What Is the feature of an optimal
new agent?

It selectively engages a
unique and dominant
target in cancer tissue

It can easily be combined with partnering agents
to overcome tumor unresponsiveness

It is completely devoid of normal tissue
Interactions and thus has excellent safety

It can be given orally continuously
It has unremarkable ADME

It IS cost-effective



Sobering remarks about selective agents

* Predictive biomark n‘eeds e determined

* Will often need to bé W mbinations:
— May show poorly redicﬁvbl P@ nteractions
— Oral drugs may slh» feeﬁlrug effects as well
— Comblnatlonsﬁ\y,ré‘uce compliance
.

* Despite all thls,,s ec rugs in biomarker driven
trials have proven bettér litcome than
(unselective) drugs in unselected populations


http://www.google.nl/imgres?imgurl=http://3.bp.blogspot.com/_iw2r7dZYGFY/SpOj40feC5I/AAAAAAAAA5U/QUAAUFh3Gag/s400/drunk.jpg&imgrefurl=http://pendidikcomel.blogspot.com/feeds/posts/default&usg=__NCJVPieMpgcm9ox80qFu7V8F5_4=&h=350&w=279&sz=15&hl=nl&start=13&zoom=1&tbnid=2i2dNYLo76srWM:&tbnh=120&tbnw=96&ei=JjhgUJLdDZSa1AXJz4HAAg&prev=/search?q=drunk+cartoon&hl=nl&sa=N&rls=com.microsoft:*:IE-SearchBox&rlz=1I7ADFA_nlNL496&tbm=isch&prmd=ivns&itbs=1

