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Avapritinib, Ripretinib & Co.:
Neue GIST-Therapien/Optionen bei Fortschreiten der
GIST-Erkrankung (Progress)

Prof. Sebastian Bauer

Westdeutsches Tumorzentrum Essen
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OFFENLEGUNGVON INDUSTRIEKOOPERATIONEN

Sebastian Bauer

Studienarzt: Blueprint Medicines, Novartis, Daichii, Deciphera ; Bayer, Incyte

Beratung: Blueprint Medicines, Novartis, Daichii, Deciphera ; Bayer, Incyte

Forschungsunterstttzung: Novartis, Incyte, Blueprint Medicine
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Resistenz erklart z wichtig auch fir Patienten
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KIT und PDGFRAvelche Rolle fir den Tumor?
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KIT und PDGFRAvelche Rolle fir den Tumor?
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und PDGFRAvelche Rolle fir den Tumor?
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KIT und PDGFRAvelche Rolle fir den Tumor?
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Resistenz kommti b e |
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Median PFS
(years; 95% Cl)

1.7 (1.5 t0 2.0)
2.0(1.9t0 2.3)

0 2 4 6

No. of Total Time (years)

Observed No. of
Events Patients No. at Risk

10 12

Treatment

417 473 206 (AN 67
405 473 230 110 67

42
42

30 === 400 mg
29 800 mg
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Entwicklung von Resistenz i wie entsteht das?

vor Therapie Nach Therapie mit Imatinib

i = wachst I = wachst nicht I = abgestorben .ﬁ.
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Entwicklung von Resistenz i klinische Beobachtungen

Komplette Remissionen (Absterben aller Tumorzellen) sind sehr selten!
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Entwicklung von Resistenz T klinische Beobachtungen

Resistenz entsteht haufig dort, wo schon vorher Metastasen waren
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Was findet der Pathologe, wenn der Tumor resistent ist?

KIT PDGFRA

Autoinhibitory
domain

1st catalytic
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Kinaseinsert
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Resistenzmechanismen

Imatinib-
bindingsite

Imatinib
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Resistenzmechanismen

Imatinib

Imatinib-
bindingsite

A =0

Mutation !
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GISTC alternativeTherapiestrategien

Imatinib-
bindingsite
/ Sunitinib
mutation ! Regorafenib
Ripretinib
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GISI¢ alternative Therapiestrategien

Imatinib-
Bindungsstelle

Mutation !
Glivec®)

Nicht alle Mutationen
sind gleich!

X v’e\ "
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Mutagenese-Screen T Resistenz im Reagenzglas nachgestellt

Sunitinib Regorafenib Ponatinib

Imatinib
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Mutagenese-Screen | Resistenz im Reagenzglas nachgestellt

Glivec- Ponatinib
Bindungsstelle Exon 17 D816
x Regorafenib
Mutation ! Sunitinib

Ponatinib/y

Exon 13 V654
xon 17 D820
Sunitinib ‘)E

Regorafenib Regorafenib

Sunitinib Exon 17 A829

v/

Regorafenib
Exon 17 N822

—
Sunitinib

Sunitinib
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Entwicklung von Resistenz i was passiert

N

1 Jahr Imatinib Sichtbares Wachstum -f{-




Development of resistance to imatinib T concepts

Response to IM 18 months - SU 21 months




Mechanisms of imatinib resistance
Genomic heterogeneity

100+ —
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Median PFS: 6.2 vs 1.2 mo
E 1-004~ —e— Regorafenib
G ‘...‘I ''''' Placeba
N 8 2 2 K 075 llil HR 0-27, 95% Cl 0-19-0-39; p<0-0001
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L Regorafenib ¢
0-251
Ayenomic heterogeneityfi : ‘ ‘ ‘ ‘ .
0 2 4 6 8 10
Median PFS: 4.8 vs 0.9 mo |
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03.06.2020 Bauer
Wardelmann et al, Lancet Oncol 2005; 6: 2491 51;Demetri et al, Lancet 2006; 368: 13297 38; Lancet 2013 381(9863):295-302



Sunitinib dose

Sunitinib

=" 7Zu toxisch”~

é Nin 13/14 I

Drug dose

Cell proliferation

Schwelle zur Wirksamkeit

Zellen wachsen wieder

- P . - N
v % G >« » <

> ¢ P> P » P »
» < > < » <4 >

Zelle stoppt das Wachstum

Grundannahmen

Fixe Kombination Ist zu toxisch

Pausen sind moglich
Wechsel funktioniert rechtzeitig
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Behandlung von resistenten GIST
Konzept: Metronomische Therapie!

ot ]

Exon 13 Exon 17

Exon 14
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37.5mg 120 mg

Dose escalation 50 mg 160 mg
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SUREStudie z was hats gebracht ?

e g

MPES(mo): 1.9 months
CR + PR 0 (0%) (95% CI: 1.43.6 months)

SD* 4 (33.3%)
PD 8 (66.7%)

((é) © Universitatsmedizin Essen
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Medikamente gegen GIST Uber die Zeit

. Imatinib - potesanib Nilotinib  Sorafenib Regorafend  ponainib
erstma“ge o Sunitinib lotinli orareni Pazopani
Gabe im Imgtmlb l
Kollektiv adjuvant l l l f
‘I I\l/l | | | | | | | | | | | l»
AP S e e e R R S e S A S
Q Q Q Q Q Q Q Q Q N N N N N N
S NSRS NS NS NS NS S S S S S S SR S
Zulassung T T T
Imatinib Sunitinib Regorafenib
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Mehr therapeutische Optionen = langeres Leben

" O
-7 only
—Ll -+ SU
0,8 1> 2 treatment lines

-t IM only-censored
n=99 ——IM + SU-censared
— > 2 treatment
S 087 lines-censored
Einfluss der Zahl der J::'
Therapielinien 3 o .
. : : |_._|_
Auf das Uberleben
0,21
0,0

T T
0 20 40 G0 80 100 120

Followup since diagnosis (months)

© Universitatsmedizin Essen



-..-:.... :
a8 2" %w a0 a8 2" %w a0
MY LAL T FMTLAL T

SMKOHE.QEH-IE%%'IH E ME.QEH{%(':“HE
BEREICH :‘;:::: ::: : _Hi :“:! : [ 4 :":
PATIENTEN HILFE 3322228 STIFTUNG Patienten-Hilfe GIST :::===::: STIFTUNG

Medikamente gegen D842V -GIST

erstmalige

Gabe im

Kollektiv
| | | | | | | | | | | | | | |
IV N N S B e P B A SN A
Q Q Q Q Q Q Q Q Q N N N N N N
AT AT AT AT AT AT AT AT D D D D D A
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PDGFRA-mutierte GIST

Imatinib funktioniert nicht gegen PDGFRA D842V
Resistenz

\

1207 \ 1.0 k

- 4 —— D842V
© 100 -.
=4 -, PDGFRA
k= 0.8+ 4 non-D842V
8 s80- :
© o ' P < 0.0001
B i
= 60 —m— D842V = 064 | i
2 —o— D846Y > -
- = L
© i —o— V561D 5 -
5 40 2 0.4
- —A— Y849C 8
© 204 o
o

ﬂ 0-2 d L leeesedkceedccceem e

0 001 0.005 0.01 005 0.1 1 5 B
Imatinib (uM) 0.0 I
1

1 1 1 1 I 1 I 1 I 1 1 1 1 1 I 1 I
0 6 1218 24 30 36 42 48 54 60 66 72 78 84 90 96 102
Months

Sensibel

© Universitatsmedizin Essen Corless et al, JCO 23 2005
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Aktuelle Studienergebnisse beil GIST

1st line

2nd line

3rd line

4th line

>4th line

|  metastatic |

v

| Imatinib 400mg(800mg) |

Sunitinib

l

| Regorafenib |

Navigator: Avapritinib (Phase II)

CABO GIST TRIAL (Phase II)

Voyager-Studie: Avapritinib vs Regorafenib (Phase IlI)

Invictus-Studie: Ripretinib vs Placebo (Phase lll)
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Neue KIT/PDGFRA-Inhibitoren
Avapritinib (BLU-285)

ATP binding pocket
exons 13 and 14

JM domain

10000
=S 1000
£
$ 100
w
Q
£ 10
[0)
Q
o
m 1
0.1 N
Q\'\ 6\0&»‘
ISR
S
Kty

Activation loop
exons 17 and 18

Il 'matinib
[ BLU-285

exon 11

NAVIGATOR'

GIST

VOYAGER?

GIST

Phase 1 advanced GIST

Phase 3 trial of avapritinib vs. regorafenib in 3L and 4L GIST
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Approaching cure? Novel KIT/PDGFRA inhibitors
PDGFRA D842V 1 the former untreatable

120 7

100

80
—— D842V
—&— D84e6Y
40 - —o— V661D

—— Y849C

Proliferation (% control)
S 3

—¢

I
0 0.001 0.005 0.01 0.05 0.1 1 5
Imatinib (uM)

Absolute IM -resistance

Probability of PFS

Patienten-Hilfe GIST
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Dismal prognosis
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Approved for
GIST

Investigational
for GIST

Selective therapies

22 Imatinib

W 2= Avapritinib

Sunitinib

Ripretinib
(according to
Blueprint)

v/

, Regorafenib

=\

\_Z& Ripretinib
<. (according to
=~ Deciphera)
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Maximum percent reduction from
baseline in target lesion diameter, %
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86% overall response rateP¢
95% of patients with tumor reduction

Patients

baseline

best response

progression

Case 1

37 weeks
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Resources for Information |
Approved Drugs

Hematology/Cncology
(Cancer) Approvals & Safety
Notifications

Drug Information Soundcast in
Clinical Oncology (D.1.5.C.0.)

Approved Drug Products with
Therapeutic Equivalence
Evaluations (Orange Book)
Short Description

FDA approves avapritinib for gastrointestinal

stromal tumor with a rare mutation

F Share in Linkedin | % Email | &= Print

On January 9, 2020, the Food and Drug Administration approved avapritinib
(AYVAKIT™, Blueprint Medicines Corporation) for adults with unresectable or metastatic
gastrointestinal stromal tumor (GIST) harboring a platelet-derived growth factor receptor
alpha (PDGFRA) exon 18 mutation, including D842V mutations.

Avapritinib is the first therapy approved for patients with GIST harboring a PDGFRA exon
18 mutation.

Efficacy was investigated in NAVIGATOR (NCTo2508532), a multi-center, single-arm,
open-label trial enrolling 43 patients with GIST harboring a PDGFRA exon 18 mutation,
including 38 patients with PDGFRA D842V mutations. The trial initially enrolled patients
at a starting dose of 400 mg orally once daily, which was later reduced to the
recommended dose of 300 mg orally once daily due to toxicity. Patients received
avapritinib until disease progression or unacceptable toxicity. The major efficacy outcome
measure was overall response rate (ORR) based on disease assessment by independent
radiological review using modified RECIST 1.1 criteria. An additional efficacy outcome

measure was response duration.

For patients harboring a PDGFRA exon 18 mutation, the ORR was 84% (95% CI: 69%,
93%), with 7% complete responses and 77% partial responses. For the subgroup of
patients with PDGFRA D842V mutations, the ORR was 89% (95% CI: 75%, 97%), with 8%
complete responses and 82% partial responses. The median response duration was not

- En

Content current as of:
01/09/2020

Regulated Product(s)
Drugs
oncology

%

AYVAKIT"

avapritinib | tablets

36
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100+

Maximum percent reduction from
baseline in target lesion diameter, %
o
|

=100+

22% overall response ratec-d

17% overall response rate in patients without
PDGFRA D842V mutations

Patients®
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Safety Population (N=204)

All AEs Treatment -related AEs

Graﬁ;llles , Grade O3 Gr:éllles , Grade O3
Ubelkeit 131 (64) 5(3) 121 (59) -
Fatigue 113 (55) 15 (7) 96 (47) 13 (6)
Blutarmut 102 (50) 58 (28) 74 (36) 33 (16)
Kognitive Stérungen 2 84 (41) 8 (4) 84 (41) 8 (4)
Odeme um die Augen 83 (41) - 82 (40) :
Erbrechen 78 (38) 4 (2) 65 (32) -
Verminderter Appetit 77 (38) 6 (3) 58 (28) -
Durchfall 76 (37) 10 (5) 65 (32) 6 (3)
Vermehrtes Tranen 67 (33) - 62 (30) -
Wassereinlagerungen 63 (31) - 55 (27) -
Gesichtsb6dem 50 (25) - 49 (24) -
Verstopfung 46 (23) - - -
Schwindel 45 (22) - - -
Haarfarbe anders 43 (21) - 42 (21) -
Bilirubin erhoht 43 (21) 9 (4) - 8 (4)
Bauchschmerzen 41 (20) 11 (5) - -

a

Gedachtnisstorungen(29%)
Kognitive Stérungen (11%)
Verwirrtheit (7%)
Enzephalopathie (1%).

38
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Voyager -Studie

sssssssssssssss

Avapritinib: 300mg once daily, continuously

Il Il Randomization 1:1
o & Cross-over to avapritinib in case
n n of progression on regorafenib
U =~

GIST patients with
prior imatinib and
1-2 other TKI therapies with progressive
disease, inadequate response or
intolerance

Regorafenib: 160mg once daily for 3 weeks, 1 week off

39
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C I S I 0 N News Products Contact Seal

PR Newswire

News in Fo

cus Business & Money Science & Tech Lifestyle & Health Policy & Public Interest People & Culture

Blueprint Medicines Announces
Top-line Results from Phase 3
VOYAGER Trial of Avapritinib
versus Regorafenib in Patients
with Advanced Gastrointestinal

Stromal Tumor gblueprint"

-- VOYAGER did not meet the primary endpoint of an improvementin ~ ~#  BMEDICINES
progression-free survival for avapritinib versus regorafenib in patients
with third- or fourth-line GIST --

-- Plan to continue to prioritize portfolic opportunities in systemic
mastocytosis and RET-altered cancers, with multiple regulatory
submissions anticipated in 2020 --

-- Continue to expect existing cash balance to fund operations into the
second half of 2022 --

-- Blueprint Medicines to host investor conference call and webcast today
at 8:00 am. ET --

NEWS PROVIDED BY SHARE THIS ARTICLE

Blueprint Medicines Corporation —+ o o e o o
Apr 28,2020, 07-00 ET
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Studienziel nicht erreicht

Avapritinib ist nicht besser als Regorafenib
Regorafenib bleibt der Standard 3. Linie
Ausfuhrliche Ergebnisse noch nicht
vorhanden

Keine Zulassung fur KIT -mutierte GIST
CUP nur noch far PDGFR-mutierte

Patienten
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INTRIGUE

INVICTUS

2nd -line

w4 tlihe

Janku et al, European Journal of Cancer 2016, Vol. 69, S1 pS4

© Universitatsmedizin Essen



INVICTUS
A Phase 3, interventional, dodtiliad, placeba@ontrolled study
to assess the safety and efficacy of ripretinib {ZB1E8) In
patients with advanced gastrointestinal stromal tumors (GIST
who have received treatment with prior anticancer therapies
(NCT03353753)

JeanYvesBlay, Steven Attia, Sebastian Bauer, Ping Chi, Gina DAAmMma

Suzanne George, Hans Gelderblom, Michael C. Heinrich, Robin L. Jones, Peter Reichardt, Patrick Schoffski, Cesar
Serrano, John Zalcberg, Julie Meade, Kelvin Shi,

Rodrigo Ruiz-Soto, Margaret von Mehren
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Westdeutsc hes Tumorzentrum Essen

Eval uat ed Mlingthempyinmatiénts aith adVahiced GIST

INVICTUS: Randomisierte Phase Il -Studie

Ripretinibreceived
(n=85)

Placebo received
(n=43)

Dose escalate to
150 mg BID
or

:
or
Discontinue study
treatment

Cross over to ripretinil Disease
150 mg QD progression

or
Discontinue study
treatment

Crossed over to opdabel ripretinib (n=29)
Continued blinded placebo (n=1)

Dose escalate to
150 mg BID

or

Continue on same doqg

or

L Discontinue study
treatment

© Universitatsmedizin Essen
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100 Median PFS 6.3 months vs 1.0 month* Ripretinib  Placebo

HR=0.15 (95% CI, 6D25) _ —
P<0.0001 (n=85) (n=44)

S
< 80 PFS6mo  51.0% 3.2%
% 60-
0
I s T
< 40-
T
E —I_‘_‘.‘_th
S 20- |
n —— Ripretinib 150 mg QD
0 +Censored , ___ Placebo
| | | | | | | |
0 2 4 6 8 10 12 14

Months

*Doublblind period: 45



Schrumpfungsrate

ORR 9.4%

Ripretinio (Remission)

Patients Who Responded (n=8)

ORR 0%
(n=0)
Ripretinib Placebo
(n=85) (n=44)

P=0.0504

*
________________________ *
_________________________________________ .
_________ *
________________________ *
_______ *
_________ | - ----- Time to Response
== Duration of Response
........................ G S PFS Censor
PFS Event

T T T T T T T T T ! T T T

0 1 2 3 4 6 7 8 9 10 12 13 14
Months

© Universitatsmedizin Essen
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Westdeutsches Tumorzentrum Essen

Median OS 15.1 vs 6.6 months Ripretinib  Placebo
HR=0.36 (95% CI, @®262) NominaP=0.0004* (n=85) (n=44)
100- OS 6mo 84.3% 55.9%
< 0S 65.4% 25.9%
< 80 12mo
2
'—g 60-
o)
I e B
o 40-
@©
=
S 20
n — Ripretinib 150 mg QD
0_ +Censored ___ Placebo
| | | | | | | | |
0 2 4 6 8 10 12 14 16
Months

*Due to hierarchal testing procedures of the end points, the OS end point could not be formally tested bec¢atatestivally R Rmksand 47



Survival probability (%)

100-

80—

60-

40-

20~

Median OS

(months)
Ripretinib  15.1
 — Placebo patients with crossover 11.6
Placebo patients without 1.8
crossover
+Censored
| | | | | | | | |
0 2 4 6 8 10 12 14 16

Months

Bedeutung fur zukunftige Studien?
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