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Dose Escalating Study of Crenolanib Besylate in
Advanced GIST Patients with
PDGFRA D842V Activating Mutations

Margaret von Mehren, MD, Eric Tetzlaff, MD, Meghan Macaraeg, BS, Jeremy Davis, MS,
Vartika Agarwal, MS, Abhijit Ramachandran, MS, Michael C. Heinrich, MD
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Dose Escalating Study of Crenolanib in GIST Patients with
PDGFRA D842V Activating Mutations

Lesion -1 Lesion -2 Lesion -3

PR
Stable Disease

Overall clinical benefit
(CR+PR+SD)

A placebo controlled randomized phase III trial with crenolanib in patients with PDGFRA
D842V mutated GIST is being initiated. (EudraCT Number: 2015-000287-34)
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Characteristics

Gender
Male
Female
Age in years (median.range)
Tumor status at registry
Local disease
Locally advanced
Metastasized
Surgery
Yes
No
Imatinib treatment

No
Treatment objective
Neo-adjuvant
Palliative
Adjuvant
No systemic treatment
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D842v

mutated (48) mutated (23)

28 (58.3%)
15 (42.9%)
56 (23-80)

33 (68.8%)
11 (22.9%)
4 (8.3%)

43 (89.6%)
5 (10.4%)

22 (45.8%)
26 (54.2%)

12 (20.8%)
5 (12.5%)
5 (12.5%)
25 (54.2%)

Non-D842V

15 (65.2%)
8 (34.8%)
62 (46-87)

15 (65.2%)
2 (8.7%)
6 (26.1%)

21 (91.3%)
2 (8.7%)

14 (60.9%)
9 (39.1%)

3 (13.0%)
5 (17.4%)
6 (30.4%)
9 (39.1%)

PDGFRA Exon 18 GISTs (N=71. 3 databases)

Non-DB42V (N=8)
|:;x DB42_DBas0eiraG

+p1243_S847ceinsl |

DE42V (N=16)

« p D842 _HB4Som
+ pDB42_N843ce
- « p.D842Y
« plig4al _DBaboel
|* pYB4IH
/ [ Notfurther speciied

Statie Drsease
25%

Seable Divease 1
19% Parsal Response
™™

Progressnve Disease
6%

Figure 2. Radologcal responses according to Che's cntena in patients with measurable
disease treated with imatinib

Figure 3. Partial response to imatinib seen in patient with a
PDGFRA D842V mutated GIST.
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New Oncogenic RTK translocation
in quadruple negative WT GIST

GIST classification Fusion Panel results
Q-WT GIST ETV6-NTRK3
ORAVANEINY) None detected
ORAVANEINY) None detected

Potential Q-WT GIST FGRI-TACCI

Potential Q-WT GIST None detected

SDHB IHC
Positive
Positive
Positive

Unknown

Unknown
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LOX-101 (anti-NTRK3) in ETV6-NTRK3
fusion GIST

* 55 yo male with GIST
progressed through
imatinib, sunitinib,
sorafenib, nilotinib, and
regorafenib

* 150mg BID 28 day cycle
¢ Confirmed partial response

* Currently on study in cycle
10

Baseline Cycle 9

AACR 2016

David Hong MDA
ASCO ANNUAL MEETING 16 : Ramesh Bulusu (discutant)
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Efficacy of Busulfan-Melphalan high dose chemotherapy
consolidation in localised high-risk Ewing sarcoma:

Results of EURO-E.W.I.N.G 99 R21L.oc
randomised trial

Jeremy Whelan, Marie-Cecile Le Deley, Uta Dirksen, Ian Robert Judson, Douglas S. Hawkins, Hendrik Van
Den Berg, Ruth Ladenstein, Jarmila Kruseova, Andreas Ranft, Susanne Amler, Nathalie Gaspar, Valerie
Laurence, Gwenael Le Teuff, Perrine Marec-Berard, Bernadette Brennan, Keith Wheatley, Bruce Morland,
Sandrine Marreaud, Heribert Juergens, Odile Oberlin

Gesellschaft fiir Padiatrische Onkologie und Himatologie (GPOH); French Society of Pediatric Oncology, French Sarcoma
Group and Sarcoma Group of UNICANCER (SFCE/GSF/UNICANCER); UK Childrens Cancer and Leukaemia Group
(UKCCLG); European Organisation for Research and Treatment of Cancer (EORTC)
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EURO-E.W.I.N.G 99 stratification

All newly diagnosed Ewing Sarcoma up to age 50 years

— T

Localised disease Metastatic disease
e T~ nitial surgery
Surgery after VIDE Other local treatment {Pre—op RT
Exclusive RT

Histological response Initial tumour volume

VRN 7N

<10% >10% <200ml  >200ml

. A/

Standard Localised
risk High risk
Le Deley et al, JCO 2014

Other
metastases

Pulmonary
metastases

Ladenstein et al, JCO 2010
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EE99- R2 L.oc Scheme

VALI: vincristine, actinomycin D, ifosfamide x 7

S
U VALJVATJVAIRVAIRVAI VAL VAT
R
Vel Ve [vioe Vel vioe [V & [VAITR
E
BuMel

BuMel:Busulfan-Melphalan x 1
with stem cell rescue

< A
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Flow chart

3223 patients assessed for eligibility

2632 pts without localised high-risk disease

591 localised high risk patients

114 Loc-HR pts did not meet eligibility criteria

477 pts documented as met eligibility criteria

261 pts not included
164 patient/clinician reasons
97 for miscellaneous reasons

216 pts ® in the R2Loc trial

from 112 centres, 13 countries

107 assigned to VAI

109 assigned to Bu-Mel

103 eligible for R2loc trial
4 not eligible for R2loc trial

106 received assigned intervention
1 received Bu-Mel

107 in the intention-to-treat analysis
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101 eligible for R2loc trial

8 not eligible for R2loc trial
|

87 received assigned intervention
17 did not receive any HDT
5 received another HDT

|

109 in the intention-to-treat analysis

Jeremy Whelan (Abstract 11000)



Benefit of BuMel on Event-Free Survival

ITT analysis, 103 events Translates into better Overall Survival

\

N ITT analysis, 88 deaths
| BuMel, 3-y EFS= 67% - A BuMel, 3-y OS= 78%

VAL 3-y EF$=53% » VAL 3-y 08=70%

HR = 0.64 (95%CI, 0.43-0.94) 20% HR = 0.60 (95%CI, 0.39-0.92)
p=0.024 p=0.019

J 4 ] b / 8 § 10

Years from randomisation Years from rancomisabon
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icti Hazard Ratio P-value
Characteristics (95%Cl) interaction

Risk group
Large tumor
Poor response

Age
< 12 years
12-18 years
18.25 years
> 25 years

Recruiting group

EORTC
No major heterogeneity France

GPOH

of BuMel effect on EFS Accrual period

< Nov. 2003
2003-2007

across subgroups > March 2007

Tumour volume
<200 mi
>200mil

Tumour site
Limb
Axs

% of tumour viable cells*
10-29%
> 30%

Overall

* Among pts included because

o hinlalanined saonang 01 10 30
of a poor histological response BuMel better | VAl better
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Acute toxicity analysis

Relative risk
of severe toxicity (959%CI)

_ )

Gastro-intestinal tract
Liver toxicity

T
Infection T .
Metabolic disorder

Hematological
Cardiac toxicity
Skin toxicity
Neurological

’

Renal

Bladder
Lung

100% 5% 50% 25% 0%

VAI BuMel VAI Bu-Mel

All grades All grades : i
B Severe toxicity B Severe toxicity More toxic More toxic

* S0% 5% 100% 201! 01 1 0



EURO-E.W.I.N.G 99 stratification

All newly diagnosed EwS up to age 50 yrs

— T

Localised tumour Metastatic tumour
— ~
Surgery after VIDE Other local treatment

Histological response Initial tumour volume

VRN 7N

<10%  >10% <200ml  >200ml

Other
metastasis

Standard Localised
risk High risk

Pulmonary

metastasis

R2Pulm

Le Deley et al, JCO 2014 Haeusler et al, 2010

Ladenstein et al, JCO 2010
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Randomization in R2 pulm

VAI x 7
& Whole Lung

VAI x 1
Irradiation
iy
VAI x 1 BuMelHD x 1

L
Q)
C
A
L
T
H
E
R
A
P
Y

ASCO ANNUAL MEETING 16 U. Dirksein (abstract 11001)

¢



No Benefit of BuMel on Overall Survival

ITT analysis No benefit on Overall Survival

\\

"\ BuMel, 3-y OS= 68%

ey,

\-. BuMel, 3-y EFS=55%

- | .

VAI+WLI, 3-y EFS=51% VAI+WLI, 3-y OS=68%

HR = 0.82 (95%CTI, 0.58 — 1.15)

= ) _
p=0.24 HR = 0.96 (95%C1, 0.65 — 1.40)

p=0.82

2 3 4 5 B 1 8 § 10

Years from randomisation Years from randomisation
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SARCOMA

Regorafenib in doxorubicin-pre-treated patients with advanced soft
tissue sarcomas: final analysis of a stratified double-blind placebo-
controlled randomized phase II trial

N Penel, O Mir, A Italiano, J Wallet, JY Blay, F Bertucci, C Chevreau, S Piperno-
Neumann, E Bompas, S Salas, C Perrin, C Delcambre, B Liegl-Atzwanger, M
Toulmonde, S Dumont, T Ryckewaert, I Ray-Coquard, S Clisant, A Le Cesne, T
Brodowicz from the French Sarcoma Group and Austria Sarcoma Platform
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Study Design

Advanced Liposarcomas
N=50

Advanced Advanced Synovial Advanced Other

Leiomyosarcomas Sarcomas Sarcomas
N=50 N=25 N=50

1

1
RE PBO
- +
BSC BSC

RE RE RE
- + - + + +
BSC BSC BSC BSC BSC BSC
[ Until unacceptable toxicity or progression. Pts receiving PBO who experience PD were offered open-label RE ]

» Randomized, double-blind, placebo-controlled, multi-center phase II trial with 4 parallel cohorts in
pts with refractory STS — Preliminary results presented at last ASCO meeting

= Pts were assigned in a 1:1 ratio to receive either regorafenib plus BSC or placebo plus BSC

ASCO ANNUAL MEETING 16 ‘_' N. Penel (Abstract 11003)
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Liposarcoma

Progression-free survival

HR: 0.888 (95%CI: 0.481 - 1.637)

g Regorafenib 1.1 (0.9-2.3)
Placebo 1.7 (0.9-1.8)
Fegortry HR = 1.13 [0.48-1.63]
P=0.700

0
Months

Number at risk (number of events)

Regorafenib 20 (15) 5 1)
Placebo 23 (17) 6 “

Same results observed with Pzb
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Non-Adipocytic sarcoma: pooled analysis

PFS
Regorafenib 4.0 (2.6-5.5)
Placebo 1.0 (1.0-1.8)
HR = 0.36 [0.26-0.53] p<0.0001

Strata B-C-D

HR: 0.366 (95%CI: 0.252 - 0.532)

Regorafenib
Placebo

0
Months
Number at risk (number of events)
Regorafenib 70 (29) 40 (17)
Placebo 69 (57) 12 )

OS

Regorafenib  13.4 (8.6-17.3)
Placebo 9.0 (6.8-12.5)
HR =0.67 [0.44-1.02] p=0.060

Strata B-C-D
HR: 0.671 (95%CI: 0.443 - 1.016)

Regorafenib
Placebo

3 6 12 15 18

9
Months

Number at risk (number of events)
Regorafenib 70 (8) 61 (8) 53 (10) 43 3) 37 (6) 23 (5) 11
Placebo 69 (10) 58 (10) 48 (13) 31 @) 24 (6) 12 2) 6
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Improved sarcoma management in a national network of reference centers:
Analysis of the NetSarc network on 13.454 patients treated between 2010 and 2014

Jean-Yves Blay, Axel Le Cesne, Nicolas Penel, Emmanuelle Bompas, Florence Duffaud, Christine
Chevreau, Maria Rios, Pierre Kerbrat, Didier Cupissol, Philippe Anract, Jean-Emmanuel Kurtz, Celeste
Lebbe, Nicolas Isambert, Francois Bertucci, Antoine Thyss, Sophie Piperno-Neumann, Pascale Dubray-
Longeras, Francoise Ducimetiere, Jean-Michel Coindre, Antoine Italiano from the French Sarcoma
Group
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Origin of patients in MDT of NetSARC

These represent an estimated
78% of sarcoma case in France
in 5 years.
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Relapse free survival n=13454 pts

Fonctions de survie

Patients whose primary surgery
was performed in Netsarc
centers
had RO, R1, surgery in 49%,

27%,
vs 24%, 31%, in centers
outside Netsarc (p<0.000001).

@
=
=
E
=
A
=
>
—
=
w

1000 15.00 2000
DelPROG

Inside vs outside NETSARC

Logrank
p=0.0008
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Patterns of care and outcome of metastatic soft-tissue sarcoma
(STS) patients (pts) according to histological subtype and
treatment setting: the METASARC study

Antoine Italiano, Axel Le Cesne, Jean-Yves Blay, Isabelle Ray Coquard, Olivier Mir, Maud
Toulmonde, Philippe Terrier, Dominique Ranchere-Vince, Pierre Meeus, Eberhard Stoeckle,
Charles Honoré, Paul Sargos, Marie-Pierre Sunyach, Cécile Le Péchoux, Antoine Giraud, Carine

Bellera, Marion Savina, Jean-Michel Coindre

A. Italiano (abstract 10527)
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Patients with advanced STS: the METASARC study

N = 2225 Comments
No treatment 625 (28%) elderly

15t line 1600 (72%)

2nd Jine 950 Lost: 41%
3rd line 650 Lost: 32%
4th line 496 Lost: 24%
5t line RY)

6 line 134

A. Italiano (abstract 10527)
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Impact of locoregional treatment of metastases on OS
(patients treated with systemic treatment, n=1600)

T to next tt (n=1600) HR [1C95%]
Locoregional tt of mets 0.485[0.430; 0.547]

Grade: 3 1.380 [1.226; 1.554]

PolyCT in 1st line 0.821 [0.716; 0.942]

Sex: Female 0.837 [0.744; 0.942]

Survival Probability

Labelled drugs 0.728 [0.594; 0.892]

Anthracycline in 15t line 0.828 [0.718; 0.954]

T
100 150 200

Overal survival time (months)
[LR_tt No —— —- Yes]




Eribulin versus dacarbazine in previously treated patients @y ®
with advanced liposarcoma or leiomyosarcoma:
a randomised, open-label, multicentre, phase 3 trial v

|OS =15 vs 8 mos

L1

physical
Lancet 2016 Feb 10 [Epub] mental
social

spiritual

ASCO ANNUAL MEETING 16 S. Hudgens (abstract 11015)
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Trabectedin + olaparib: ISG phase 1b of trial

4. Replication
fork collapse

3. Inhibltionof =

PARP1 Double-strand
2. PARP1 Disables DNA - DNA brakes
upregulation % base-excision e, P
Base-excision repair

repair of DNA
F camage

Recommended dose:
; T: 1.3 mg/m2
Magh g 2w r:;:o:t;::::ﬁn,«u':-u Smovial Sarcoma of the righvt Thgh (hang T O : 1 5 0 mg BID

dmensiondl responses disease control

' G. Grignani (abstract 11018)
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Immunotherapy in Sarcoma:
Where Do We Go From Here?

Breelyn A. Wilky, MD

Sylvester Comprehensive Cancer Center at the
University of Miami Miller School of Medicine
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Timeline of Immunotherapy in Sarcoma

2005 § + IL-2 (high dose)
« |IFN-a/f
» mifamurtide Adoptive T cell
therapy — NY-ESO-1*
synovial sarcoma

1890s ' 1980 -g Cytokines +/- chemo
.

2005 -§ Vaccines
- 2012 § - Autologous tumor

\c/;ViIIIiam cells Checkpoint
oley « Dendritic cells inhibitors

« GVAX
Wilky and Goldberg, Discov Med 2014 2010 2013 - today
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Abstract 1 — SARC 028 Pembrolizumab

* 11/37 with tumor Change In Target Lesion Size
regressions, UPS,
dedifferentiated LPS, and LMS: 0/11
synovial sarcoma LPS: 1/9
- Overall 19% ORR rate by | A
RECIST, additional 40% of Kt '
patients with best IIIIII“
response of stable disease , Illlllln---...-m__

« Melanoma 33% A --mm.mlllll
« NSCLC 19%

+ >20% ORR gastric, bladder,
head and neck
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Abstract 1 — SARC 028 Pembrolizumab

SARC 028
Progression-Free Survival: Soft Tissue Sarcomas

« Median F/U- 7.5 months

« 4-months PFR 44% [Cl, Y Median 8-Week
- - % L Events /N in Weeks Estmate
220/0-66%,)] Statlstlca"y ] Soft Tmsue  30/39 18 (8, 20) 57%(41,73)

significant improvement
relative to historical
control PFR rate (20%)

Weeks from Stant of Treatment

ASCO ANNUAL MEETING 16 Tawbi (abstract 11006)



Abstract 1 - SARC 028 Pembrolizumab

« 3 patients with partial responses

Change in Target Lesion Size
Ben

o Sarcomm

0S: 1/19
Ewing: 0/13
CS: 1/9

, |l |ﬂli||l|lll|l.l...lllll-n-
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Abstract 2 - Phase 2 Nivolumab for uLMS

» 12 patients — small numbers -
 All with progressive disease at 3 ! e ]i m|
month scans ’C‘
» Consistent with lack of response |

for LMS in SARC 028
» However one exceptional

responder reported separately . F .m;q‘ '\G,\ V‘
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Integrative assessment
of expression/levels and prognostic value
of PD-L1, IDO1 and Kynurenine

in 328 Primary Soft Tissue Sarcomas with Genomic Complexity

Maud Toulmonde, Julien Adam, Alban Besseéde, Dominique Ranchére-Vince, Valérie
Velasco, Véronique Brouste, Jean-Yves Blay, Olivier Mir and Antoine Italiano, on behalf
of the GSF-GETO French Sarcoma Group
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PD-L1 Expression in Sarcoma

* About 20% positivity in sarcomas
* Problems with PD-L1 as biomarker

IHC PDL1 % positive IHC PD1 % positive IHC PDL2 % positive

= - E non non- non-
(staining, transient expression, ehg— e "“c"e"?:"‘ malignant '“‘l‘:lj‘:“‘ malignant
heterogeneity) ‘ cells cells
« May not be required for response NA 0 NA 90 na
* Await analysis of responders in Tawbi trial 1 ' 0 ‘ 80
195% 11% 0 20
100% 0 40
80% 0 90
60% u PDL1 Negative 0 80
40% m PDL1 Positive 10
(+]
20% ‘ 30
0%

PD-L1 21% 25% 210%
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Results — Prognostic Factors
Potential role of Kynurénine on OS

19.5% 42% 59%

100%
> %
75%
Bl Negative
O,
0 % B Positive
50% -
5 %
o 0% |
0% PR KYN Positive

KYN Negative

PD'Ll IDOI KYN 0% L T T T T T T T T T T T
> 1% A b | 0 24 48 72 96 120 144 168 192 216 240
B - Time (months)

IDO1 was more expressed in UPS than LMS (48% vs 30% p=0.01)
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Potential Predictive Biomarkers for
Checkpoint Blockade

« Tumor PD-L1 expression? Most tumors, but some responders even in
PD-L1 negative tumors (RCC, melanoma, squamous NSCLC)

« PD-1/PD-L1 expression on TIL (Bladder, melanoma)
* Presence of CD8* TIL, particularly at tumor invasive margin (melanoma)

« High somatic mutation burden (MMR deficient colorectal cancer,
melanoma, NSCLC)

* Low Tregs/MDSC in tumor OR peripheral blood (melanoma)
« Elevated IDO1/2 and KYN (linked to anti-CTLA4 activity in melanoma)

« And many more...
Meng et al, Cancer Treat Rev 2015; Hamid et al J Transl Med 2011
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Results — Prognostic Factors

Potential role of IDO1/Kyn and CDS effector cells?
e STS with genomic complexity have heterogeneous immune infiltrates.

50% 25% 15% <10%
PD-L1+ PD-L1+ PD-L1- PD-L1-
And/or IDO1/KYN+ || And/or IDO1/KYN+ And IDO1/KYN- And IDO1/KYN-
CD8+ CD8- CD8&+ CD8-
Adaptive resistance Intrinsic inhibition Tolerance Ignorance

Other cells: Regulator T cells, Macrophages. ..
Other mechanisms: LAG3...

Additional biomarker / immunocorrelative studies are critical for future trials
to further delineate immunoactive sarcomas (Breeklin A. Wilky, discutant)

Adapted from Snolz et al. Clin Cancer Res., 2013
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