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Molecular Markers in Gliomas

1. Mutations of isocitrate dehydrogenase (IDH) 1 and 2
2. 1p/19q Chromosomal codeletions
3. O5-Methylguanine-DNA methyltransferase (MGMT)

1p/19q: short arm of chromosome 1/long arm of chromosome 19



Isocitrate Dehydrogenase (IDH) 1 Mutations in Gliomas

* Approximately 70-80% of WHO grade II/IlI

Mitochondrion Cytoplasm
gliomas harbor IDH1 mutations?

Isocitrate Isocitrate
* Mutant IDH1 produces the oncometabolite

NADP*
D-2-HG, accumulation of which leads to NADPH
oncogenesis and subsequent clonal expansion?

* In gliomas, the IDH1 mutation is a “trunk mc e
mutation” and is considered as a promising NADPT
therapeutic target m

— It occurs early in gliomagenesis! J_
— It is ubiquitous within the tumor mass and

Epigenetic dysregulation ‘ a-KG-dependent
persists throughout progression' Oncogenesis dioxygenases

2-HG = 2-hydroxyglutarate; a-KG = alpha-ketoglutarate, IDH = isocitrate dehydrogenase; 1. Suzuki H, et al. Nat Genet. 2015;47:458-68.
NADP*/NADPH = nicotinamide adenine dinucleotide phosphate; TCA = tricarboxylicacid.

2. Cairns RA, et al. Cancer Discov. 2013;3:730-41.
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IDH Mutant

Yes No

1p/19q Codeleted

Astrocytoma,
IDH wild-type

Often GBM-like
expression profile

I rOIigodendroinoma\l

Astrocytoma,
IDH mutant

Characteristic
ATRX Loss
TP53 mutation

Further subdivided as
“Diffuse” if WHO grade Il
“Anaplastic” if WHO grade Il

IDH mutant
1p/199 codeleted

Better prognosis

—_—

= Worse prognosis

Grade ll: Diffuse
Grade lll: Anaplastic

Figure 2. Diagnostic schema for WHO World Health Organization grades Il and lll infiltrating gliomas in adults.

Low grade gliomas are now divided into 3 molecular categories

1. IDH-wild type
2. IDH-mutant/1p/19q codeleted
3. IDH-mutant/1p/19q non-codeleted

ATRX gene: Chromatin remodeler




Treatment of Patients With Gliomas: An Outline

No trials RTOG 9802 CATNON TMZ/XRT then maintenance TMZ
IDH inhibitors TMZ/XRT then maintenance
TMZ/Bevacizumab(AVAglio and
RTOG 0825)

Optune (EF-14)

Bevacizumab (BRAIN)
Bevacizumab/Lomustine
Optune (EF-11)
Checkmate 143

e

RTOG 9802 EORTC 26951
RTOG 9402
CODEL



Glioblastoma Multiforme

(Grade IV Astrocytomas)



WHO Grade IV
(Glioblastoma)

Glioblastoma, IDH mutant

e ~10% of GBMs

* Younger median age at diagnosis

* Better prognosis

*  More likely to be MGMT methylated

Yes No * Most “secondary” GBMs

* IDH mutation is possible target for
therapeutic agents (trials ongoing)

IDH Mutant

Glioblastoma, IDH wild-type
*  ~90% of GBMs
Glioblastoma * Older median age at diagnosis

IDH wild-type * Poorer prognosis
*  Most “primary” GBMs

Glioblastoma

IDH mutant

Figure 3. Diagnostic schema for GBM glioblastoma (WHO World Health Organization grade IV astrocytoma), with key features of primary and
secondary tumors.



Radiotherapy plus Concomitant and Adjuvant Temozolomide
for Glioblastoma

Median Follow-up: 28 months

£
g
Z 70+
3 N Overall Survival |Progression-Free
é A0 Radiotherapy plus temazolomide SurVivaI
% N RT 12.1 months 5 months
Radiotherapy .
& ‘2‘ RT/Temozolomide 14.5 months 6.9 months
] 6 12 ISMD"th:A 30 i6 42 HR 0_63 0.54
. at Risk Y i - —
R e w0 1w . m 2 o 95% Confidence  0.52-0.75 0.45-0.64
F'.adliothtzrapy 287 46 174 109 57 27 4 |nterva|
plus temo-
zolomide
P value < 0.001 < 0.001

Kaplan—-Meier Estimates of Overall Survival
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Stupp R, N Engl J Med 352: 987, 2005.



Bevacizumab plus Radiotherapy-Temozolomide for
Newly Diagnosed Glioblastoma (AVAglio Trial)

Progression-free Survival (PFS)

_ TMZ/Placebo TMZ/Bevavizumab

PFS 6.2 months 10.6 months
HR 0.64
95% confidence 0.55-0.74
interval
P value <0.001
Overall Survival (OS)
_ TMZ/Placebo TMZ/Bevavizumab
oS 16.7 months 16.8 months
HR 0.68
95% confidence 0.76 -1.02
interval
P value 0.10

Chinot OL et al. N Engl J Med 370: 709, 2014

A Progression-free Survival

Stratified hazard ratio, 0.64 (95% Cl, 0.55-0.74)
P<0.001 by log-rank test
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A Randomized Trial of Bevacizumab for Newly

Diagnosed Glioblastoma (RTOG 0825)

Progression-free Survival (PFS)

_ TMZ/Placebo TMZ/Bevavizumab

PFS 7.3 months 10.7 months
HR 0.79
95% confidence 0.66 — 0.79
interval
P value 0.007
Overall Survival (OS)

(0153 16.1 months 15.7 months
HR 1.13

95% confidence 0.93-1.13

interval

P value 0.21

Gilbert MR et al. N Engl J Med 370: 699, 2014
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Lomustine and Bevacizumab in Progressive Glioblastoma

Primary end-point: Overall Survival

A Overall Survival
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Overall survival with TTF + Temozolomide (TMZ) versus
TMZ alone was significantly higher at the 2-year landmark
analysis and remained higher at 5 years (EF-14 Trial)

TTF + Temozolomide Alone
Temozolomide

Median Overall survival 20.9 16
(months)

Log-rank P-value <0.001

HR (95% ClI) 0.63 (0.53 — 0.76)

Stupp R et al. JAMA 318: 2307, 2017



PD-L1 expression in GBM: common, but weak

*60% of GBMs are tumor
cell PD-L1+

 However, median % of
PD-L1+ tumor cells in
GBM by cell surface
staining is only 2.8%
» ~40% have > 5% expression

» ~20% have > 25% expression
* ~5% have > 50% expression

Nduom et al, Neuro Oncol 2016




Randomized Phase 3 Study: Nivolumab vs Bevacizumab in Patients With
Recurrent Glioblastoma (CheckMate 143)

* N=369 patients with no prior VEGF therapy

 Randomized 1:1: nivolumab 3 mg/kg every 2 weeks or bevacizumab 10
mg/kg every 2 weeks

» At baseline in both arms, ~80% of patients had measurable disease and ~40% of patients
required corticosteroids

 Grade 3—4 treatment-related adverse events:
* 18% (nivolumab)
* 15% (bevacizumab)

* Primary endpoint was overall survival (OS) — no difference in
median OS or OS rate at 12 months
 Also no difference in multiple subgroup analyses (e.g. PD-L1 expression at cut-off of 1%)

Reardon DA et al, World Federation of Neuro-Oncology Societies Quadrennial Meeting
Zurich, Switzerland 2017



Other strategies for enhancing the anti-tumor
immune response in GBM

* Inmune checkpoint inhibitors in combination with:

» Dendritic cell therapies
* Vaccines

« CAR T cell therapies
« EGFRuvIII?

 Other monoclonal antibodies

* Immune checkpoint inhibitors, immune co-stimulatory receptor agonists
* Anti-LAG-3 or Urelumab (Anti-CD137)Alone
and in Combination with Nivolumab in Treating Patients with Recurrent Glioblastoma



Fig.1 Molecular characteristics of different subtypes of GB. Expression degree: Red > Yellow > Blue;
m:mutation; met:methylated (a) pro-neural; (b) classical; (¢) mesenchymal; (d) neural




Low Grade (Grade 2) Gliomas



Radiation plus Procarbazine, CCNU, and
Vincristine (PCV) in Grade 2 Glioma (RTOG 9802)

Patients with grade 2 astrocytoma, oligoastrocytoma, or oligodendroglioma who were
younger than 40 years of age and had undergone subtotal resection or biopsy or who
were 40 years of age or older and had undergone biopsy or resection of any of the
tumor.

Patients were stratified according to age, histologic findings, Karnofsky performance-
status score, and presence or absence of contrast enhancement on preoperative
images. Patients were randomly assigned to radiation therapy alone (XRT alone) or
to radiation therapy followed by six cycles of combination chemotherapy
(XRT/PCV).

251 eligible patients: 125 patients XRT/PCV and 126 patients XRT alone

Enrolled: 1998 through 2002. Median follow up 11.9 years

Buckner JC et al. N Engl J Med 374: 1344, 2016



Progression-free Survival According to Treatment Group
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Overall Survival According to Treatment Group

XRT/PCV versus XRT alone

I

All patients 0.59 0.003

Grade 2 0.43 0.009

oligodendroglioma

Grade 2
oligoastrocytoma

0.56 0.05

Grade 2 astrocytoma 0.73 0.31

IDH1 R132H 0.42 0.02

mutation

10 year overall Survival
XRT/PCV: 60%
XRT alone: 40%

Buckner JC et al. N Engl J Med 374: 1344, 2016
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Oligodendrogliomas



Biomarkers in malignant glioma:
1p/1 9q codeletlons
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Adjuvant Procarbazine, Lomustine, and Vincristine Chemotherapy in
Newly Diagnosed Anaplastic Oligodendroglioma: Long-Term Follow-
Up of EORTC Brain Tumor Group Study 26951

A 1004, st
14 |
E 2 Median follow-up: 140 months
- (All Patients)
o uﬂ H z 4 -Ii_lmE'::rEErs‘I: 1z 14 18
e miE G5 8B @ 8 & Overall Survival | Progression-
B oo _ Trosman Free Survival
i o RT alone 30.6 months 13.2 months
£ o RT/PCV 42.3 months 24.3 months
£ HR 0.75 0.66
204 95% confidence 0.60 —0.95 0.52-0.83
1: L= '"I:‘“ a 8 8 10 12 14 18 intervals
Mo etvisk 0 M Time (years)

(A) Overall survival and (B) progression-free survival in both treatment arms in the intent-to-treat population. N,
total number of events; O, observed events; PCV, procarbazine, lomustine, and vincristine; RT, radiotherapy.

Van den Bent MJ et al. J Clin Oncol 31: 344, 20212.



Long-Term Follow-Up of EORTC Brain Tumor Group Study 26951
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codeleted tumors (n = 80) and (B) the patients with non—1p/19g- codeleted
tumors (n = 236). N, total number of events; O, observed events; PCV,

procarbazine, lomustine, and vincristine; RT, radiotherapy.
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Progression-free survival in both treatment arms for (A) patients with
codeleted tumors (n = 80) and (B) patients with non—1p/19qg-codeleted tumors (n =
236). N, total number of events; O, observed events; PCV, procarbazine, lomustine,

and vincristine; RT, radiotherapy.

Van den Bent MJ et al. J Clin Oncol 31: 344, 20212.
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Phase lll Trial of Chemoradiotherapy for Anaplastic
Oligodendroglioma: Long-Term Results of RTOG 9402

All patients
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Kaplan-Meier estimates of overall survival by treatment group. The
hazard ratio (HR) for survival of patients treated with procarbazine,
lomustine, and vincristine (PCV) plus radiotherapy (RT) compared with RT
alone was 0.79 (95% CI, 0.60 to 1.04; P=.1).

Patients with 1p/19q co-deletions
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Kaplan-Meier estimates of overall survival by genotype for procarbazine, lomustine,
and vincristine plus radiotherapy arm. The hazard ratio (HR) for overall survival of
patients with 1p/19q codeleted anaplastic oligodendroglioma (AQ)/ anaplastic

oligoastrocytoma (AOA) compared with those with AO/AOA in whom one or neither allele
was deleted was 0.36 (95% Cl, 0.23 to 0.57; P<.001).

Cairncross G et al. J Clin Oncol 31: 337, 2012



CODEL: Phase lll study of RT, RT + Temozolomide (TMZ), or
TMZ for newly-diagnosed 1p/19q Codeleted
Oligodendroglioma. Analysis from the initial study design

Adults (>18) with newly-diagnosed 1p/19q WHO grade Ill oligodendroglioma
were randomized to
RT alone

RT with concomitant and adjuvant temozolomide (TMZ)
TMZ alone

TMZ-alone patients experienced significantly shorter
progression-free survival than patients treated on the RT Arms.

The ongoing CODEL trial has been redesigned to compare

« RT+PCV versus
« RT+TMZ.

Jaeckle KA et al. Neuro oncol July 17, 2020



Grade lll (Anaplastic) Gliomas without 1p/19q codeletion



The St of cancer /%3/‘,%7

Second interim and 1t molecular analysis of the EORTC
randomized phase lll intergroup CATNON trial on concurrent and
adjuvant temozolomide in anaplastic glioma without 1p/19q
codeletion

M J van den Bent, S Erridge, M A Vogelbaum, AK Nowak, M Sanson, A A Brandes, W Wick, P M Clement, J F Baurain, W

Mason, H Wheeler, M Weller, K Aldape, P Wesseling, J M Kros, C M S Tesileanu, V Golfinopoulos, T Gorlia, B G Baumert, P
French

on behalf of the EORTC Brain Tumor Group and partners

NRG

M Canadian Cancer

ONCOLOGY Research -
Advancing Research. Improving Lives M RC gounclh E o Trl d J 5 G rou p

Presented By Martin Van Den Bent at 2019 ASCO Annual Meeting



Intergroup phase lll trial on concurrent and adjuvant
temozolomide in non-1p/19q deleted anaplastic glioma

» Centrally confirmed grade III glioma
* No 1p/19q co-deletion
« Stratification: MGMT status, WHO, age, oligo elements, 1p LOH

RANDOMIZATION

~AREQRCY

2 x 2 design

V-

RT 59.4 Gy + concurrent m
temozolomide

‘-*\..

Adjuvant TMZ ’ m
d 1-5/28 days 12 cy

i,

751 adult patients were randomized

g 7 conc o2 e
ESEORTC

Presented By Martin Van Den Bent at 2019 ASCO Annual Meeting



IDMC recommendation Oct 2015: release the results of the
adjuvant temozolomide treatment

Overall Survival

* Preplanned at the time 41% of the ] —
required events were observed (n =221) & Adjuvant TMZ 56%
| No adjuvant TMZ 44%
e Occured with 745 pts randomized HiF S 0Ra AR EL0RET 02
* Median follow-up: 27.4 mo (31/5/2015)

» Significant increase in OS after adjuvant
temozolomide ' e
>HR 0.65, 99.1% Cl 0.45, 0.93 ' o aduantTiE

P =0.0014
T

T T
0 1 2 3

o] N Number of patients at risk :
129 372 240 150 93

92 373 266 152 99

. 2019 ASCO'  #sco19 \ I"~
PRESENTED AT: it — PRESENTED BY: M van den Bent
permission required for reuse.

ANNUAL MEETING

Presented By Martin Van Den Bent at 2019 ASCO Annual Meeting



CATNON 2nd interim analysis: primary endpoint
and univariate analysis

Overall Survival

Parameter p- valuel HR | HR 99.1% CI 3 5 yr 0S
Concurrent TMZ 53%
Concurrent TMZ 0.73.1.23 i No concurrent TMZ 50%

b HR: 0.93, 95% CI: 0.75, 1.14
Age (>50 vs <=50%) 2.56,4.57
WHO PS (>0 vs 0%) LIS, 203
Ip LOH (Yes vs No%) ien2 3

| Concurrent TMZ
Oligodendroglial elements (Yes vs No%) 0.76, 1.44 | No concurrent TMZ

MGMT Methylated vs Unmethylated i35 a2 | penie
MGMT Undetermined/invalid vs & 3 & 3
unmethylated : 0.56, 1.07 T

171 376 332 259 197 130

Primary endpoint: OS, Cox model adjusted for stratification factors

PRESENTED AT: 2019 ASCO ﬁisosr?elr?pwryof the author, PRESENTED BY: M J van den Bent p E O R
ANNUAL MEETING permission required for reuse. : I ( :

Presented By Martin Van Den Bent at 2019 ASCO Annual Meeting



IDH1 inhibitor

Phase | study of a brain penetrant mutant IDH1
inhibitor DS-1001b‘ in patients with recurrent
or progressive IDH1 mutant gliomas

Atsushi Natsume, MD, PhD', Toshihiko Wakabayashi, MD, PhD', Yasuji Miyakita, MD, PhD?,
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Best Percent Change in SPD from Baseline

A A
""" Partial Response in RANO and RANO-LGG ~ 7777 Ill‘"l ]
-100 -

Data cutoff was on May 7, 2019.

Enhancinggliomas were assessed by RANO criteria, and non-enhancing gliomas were assessed by RANO-LGG criteria.

4 These two patients showed change over 100% (188% and 155%).

LGG = low-grade gliomas; RANO = Response Assessment in Neuro-Oncology; SPD = sum of the products of perpendiculardiameters.
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Soft Tissue Sarcomas



First-line Systemic Therapy for
Unresectable/Metastatic STS



Contemporary Systemic Options for Patients With
Chemotherapy-Sensitive Unresectable/Metastatic STS

Agent/Combination Key Trials
First-line Options

Doxorubicin  ifosfamide EORTC 62012
Gemcitabine + docetaxel GeDDiS

Additional: doxorubicin + dacarbazine, liposomal doxorubicin

Second-line Options and Beyond
Any of the above treatment options, or:

Eribulin Schoffski et al
Pazopanib PALETTE
Trabectedin Demetri et al
Gemcitabine + dacarbazine Garcia-Del-Muro et al

Additional: ifosfamide, gemcitabine + vinorelbine, paclitaxel, palbociclib

Judson | et al. Lancet Oncol. 2014;15:415. Seddon B et al. Lancet Oncol. 2017;18:1397. Schoffski P et al.
Lancet. 2016;387:1629. van der Graaf TA et al. Lancet. 2012;379:1879. Demetri GD et al. JCO. 2016;34:786. Garcia-Del-
Muro X et al. J Cin Oncol. 2011;29:2528.



EORTC 62012: Doxorubicin + I[fosfamide vs
Doxorubicin for Advanced/Unresectable Soft Tissue
Sarcoma

= Multicenter, randomized, active-controlled phase Ill trial of doxorubicin 75 mg/m? divided over 3
days + ifosfamide 10 g/m? IV divided over 4 days vs doxorubicin for fit patients aged 18-60 yrs
with locally advanced, unresectable, or metastatic, high-grade STS (N = 455)

0S* (%)

100

80

60

40

20

0

Median OS, Mos
= DOX +IFO 14.3
= DOX 12.8

HR: 0.83 (95% CI: 0.67-1.03; P = .076)

0

6 12 18 24 30 36 42 48 54 60
Mos

PFS (%)

100

80 1

60 1

40 1

20 1

0

Median PFS, Mos

=— DOX+IFO 7.4
== DOX 4.6

HR: 0.74 (95% CI: 0.60-0.90; P =.003)

0

5 10

15 20 25 30 35
Mos

40

= DOX+ IFO vs DOX: 1-yr OS, 60% vs 51%; 2-yr OS, 31% vs 28%; ORR: 26% vs 14%, P = .0006

= Patients in DOX arm more likely to receive postprotocol IFO

Median follow-up: 56 mos. STS subtypes: LMS, 25%; LPS, 13%; SS, 14%; other, 49%.
" Primary endpoint was OS in the intention-to-treat population.

Judson | et al. Lancet Oncol. 2014;15:415.



GeDDiS: Gemcitabine + Docetaxel vs
Doxorubicin for Advanced Soft Tissue Sarcoma

= Multicenter, randomized, active-controlled phase lll trial of gemcitabine 675 mg/m? IV
days 1 and 8 + docetaxel 75 mg/m? IV day 1 vs doxorubicin 75 mg/m? IV for fit patients
aged = 13 yrs with previously untreated locally advanced or metastatic STS (N = 257)

100 100 1
Median PFS, Months Median OS, Months
75 = GEM + DOC 5.9 75 == GEM + DOC 16.8
S = DOX 5.8 —_ — DOX 19.1
< X
* 50 - HR: 1.28 (95% CI 0.99-1.65; P = .06) > 50-
L o
a
25 1 25 1
HR: 1.14 (95% CI1 0.83-1.57; P = .41)
0 L] L] L] l— 0 L] L] L] L]
0 24 48 72 96 0 24 48 72 96
Wks Since Randomization Wks Since Randomization
Subgroup HR (95% Cl), Interaction
Analysis, PFS GEM + DOC vs DOX P Value = GEM + DOC vs DOX, ORR: 20% vs 19%
LMS (n = 118) 1.06 (0.73-1.55) 14
Non-LMS (n = 139) 1.56 (1.10-2.21)

Median follow-up: 22 mos. STS subtypes: uterine LMS, 28%; pleomorphic sarcoma,
12%; other, 60%. *Primary endpoint (24 wks).

Seddon B et al. Lancet Oncol. 2017;18:1397.



Safety: EORTC 62012 and GeDDiS

Grade 3 or 4 AE, %* DOX*IFO  DOX

(n = 224) (n = 223)
Neutropenia 42 37
Febrile neutropenia 46 13
Anemia 35 4
Thrombocytopenia G5 <1
Leukopenia 43 18

= Patients in DOX + IFO group more
likely to experience grade 3/4 AEs

= Discontinuations for AEs, DOX + IFO
vs DOX: 18% vs 3%

*Occuring in > 10% of patients in 2 1 arm.

EORTC 62012 | Gbis

GEM +

Grade 3 or 4 DOC (0]0).¢ P

0/ * —
AE, % (n = 126) (n=128) Value
Neutropenia 19.8 25.0 e
fclig 11.9 203 .07
neutropenia
Fatigue 13.5 6.3 .05
Mucositis 16 141 001
(oral)
Pain 10.3 7.8 49

= Discontinuations for AEs, GEM + DOC
vs DOX: 10% vs 1%

Judson | et al. Lancet Oncol. 2014;15:415. Seddon B et al. Lancet Oncol. 2017;18:1397.



Systemic Therapy for Unresectable/Metastatic
STS: Second Line and Beyond



PALETTE: Pazopanib for Treating Metastatic
Soft Tissue Sarcoma

= Randomized, double-blind phase Ill trial in which fit adult patients with metastatic STS* and PD
despite < 4 prior systemic therapies treated with pazopanib 800 mg PO daily or placebo (N = 369)

100

100 Median PFS, Mos (95% Cl) Median OS, Mos (95% Cl)
801 = PAZO 4.6 (3.7-4.8) 80+ = PAZO 12.5(10.6-14.8)
3 — PBO 1.6 (0.9-1.8) _ — PBO  10.7 (8.7-12.8)
S 601 ¥ 60T
*n HR: 0.31 (95% CI: 0.24-0.40; P <.0001) vy
L 40 O 401
207 207 HR: 0.86 (95% CI: 0.67-1.11; P = .2514)
O L L 0 T T T T T T T 1
0 3 6 9 12 15 18 21 24 0 3 6 9 12 15 18 21 2
Mos Mos

= Pazopanib similarly improved survival (vs placebo) for LMS, synovial sarcoma, and other sarcomas

= Pazopanib FDA approved for treating patients with advanced STS who have received prior
chemotherapy (limitation of use: not assessed in adipocytic STS or GIST)

Pazopanib: oral multi-tyrosine kinase inhibitor targeting VEGFR-1, -2, -3, PDGFRa, and others.
Median follow-up: 14.6 mos. *Excluded: adipocytic sarcoma, bone sarcomas, GIST, others. tPrimary

endpoint.
van der Graaf TA et al. Lancet. 2012;379:1879.



Eribulin vs Dacarbazine for Advanced
Leiomyosarcoma and Liposarcoma

» Randomized, open-label phase lll trial in which adult patients with locally recurrent/advanced
or metastatic LMS or LPS and = 2 prior systemic therapies treated with eribulin or
dacarbazine (N = 452)

Median OS, Mos Median PFS, Mos
1007 — Eribulin 13.5 100 1 — Eribulin 2.6
80 = Dacarbazine 11.5 801 == Dacarbazine 2.6
. HR: 0.77 (95% CI: 0.62-0.95; P = .0169) __
X 607 & 607 HR: 0.88 (95% CI: 0.71-1.09; P = .23)
*
2 40- £ 401
20 1 20 1
0 3 6 9 121518212427 303336394245 0 3 6 9 121518212427 303336394245

Follow-up Time (Mos) Follow-up Time (Mos)

= Eribulin FDA approved for
treating patients with
unresectable or metastatic
liposarcoma who have
received a prior anthracycline-

Median OS by

Histology, Mos Eribulin Dacarbazine @ HR (95% CI)
(Events/Patients)

Liposarcoma 15.6 (52/71) 8.4 (63/72)  0.51 (0.35-0.75)
Leiomyosarcoma 12.7 (124/157) 13 (118/152)  0.93 (0.71-1.20) containing regimen

Eribulin: IV microtubule dynamics inhibitor. Median follow-up: 31 mos. *Primary endpoint.

Schoffski P et al. Lancet. 2016;387:1629.



Trabectedin vs Dacarbazine for Advanced
Liposarcoma or Leiomyosarcoma

= Randomized, open-label phase lll trial in which fit pts with unresectable locally advanced or
metastatic LPS or LMS (despite anthracycline therapy) treated with trabectedin vs
dacarbazine (N = 518)
10

Median P_FS, Mos Median PFS by Histologic Subtype, Mos (Events/Patients)
g8 — ?rzcba;ftaez?: 41152) Histology TRAB DAC HR (95% Cl)
§ 60 HR: 0.55 (95% CI: 0.44-0.70; P < .001) Leiomyosarcoma 4.3 (154/252) 1.6(85/126) 0.55(0.42-0.73)
- Liposarcoma 3.0 (63/93) 1.5(27/47)  0.55 (0.34-0.87)
a 40 1 = Dedifferentiated 2.2 (35/45) 1.9 (16/25) 0.68(0.37-1.25)
20 1 = Myxoid + round cell 5.6 (21/38) 1.5(8/19)  0.41(0.17-0.98)
0 5 3 & o —1"2 e 18 21 = Pleomorphic 1.5 (7/10) 1.4(3/3)  0.33(0.07-1.64)

Mos
» Median OS (primary endpoint) TRAB vs DOX: 12.4 vs 12.9 mos; HR: 0.87 (P = .37)

= Trabectedin FDA approved for treating patients with unresectable or metastatic
leiomyosarcoma or liposarcoma who received a prior anthracycline-containing regimen

Trabectedin: IV alkylating agent. Median follow-up: 8.6 mos.
Watch for elevated liver function tests (give dexamethasone prior to infusion) and rhabdomyolysis (check CPK)

Demetri GD et al. JCO. 2016;34:786.



Safety: Pazopanib, Eribulin, and Trabectedin

PALETTE Schoffski et al Demetri et al

Grade 3/4 ERIB

DA DA

Grade 3/4 Grade 3/4 TRAB

0/ * = * - (n = o/ * = (n =
AE, % (n=239) AE, % (n = 226) 224 AE, % (n = 340) 155
Fatigue 13 6 Neutropenia 35 16 Neutropenia 37 21
Increased Liver Enzymes, % izl i 12 AIETE 1 [

Thrombocyto Thrombocyto
GGT 13 1 penia <1 L= penia 17 e
ALT 10 3 Leukopenia 10 4 ALT increase 26 <1
-~ i i ;Ar\\i:-ease LS L
-tl)-sjlj[ralbin 2 2
iliru » Discontinuations for =  Discontinuations for AEs,
TEAEs, ERIB vs DAC: 8% TRAB vs DAC: 13% vs 8%
vs 5%

*Occuring in > 10% of patients in 2 1 arm.

van der Graaf TA et al. Lancet. 2012;379:1879. Schoffski P et al. Lancet. 2016;387:1629. Demetri GD et al. J Clin Oncol.
2016:34:786.



Emerging Topics and Clinical Research



Immunotherapy for Advanced STS

= SARCO028: open-label, single-arm phase Il study in = Alliance A091401: 2 open-label, noncomparative,
which pts with previously treated* unresectable/ randomized phase Il trials in which pts with

metastatic STS or bone sarcoma received
pembrolizumab (N = 86)!!

— Objective response:’ 7/40 STS pts (18%)

previously treated* unresectable/metastatic STS
received nivolumab * ipilimumab (N = 85)[2

— Objective response:* 2/38 pts (5%) receiving
nivolumab and 6/38 pts (16%) receiving
nivolumab/ipilimumab

— Of 6 pts receiving nivolumab/ipilimumab who
achieved objective response: n =2 UPS, n =2 LMS,
n = 1 angiosarcoma, myxofibrosarcoma

300 B Leiomyosarcoma (n = 10)
B undifferentiated pleomorphic sarcoma (n = 10)
B Poorly differentiated or dedifferentiated
200 . _
liposarcoma (n =9)
B Synovial sarcoma (n = 8)
100

Change in Target Lesion Size
From Baseline (%)

-30% reduction

-100 Patients

1. Tawbi. Lancet Oncology. 2017;18:1493. 2. D'Angelo.

*< 3 previous systemic therapies.
"Primary endpoint.
*> 1 previous systemic therapy.

Lancet Oncol. 2018;19:416.



Those results confirm the activity and safety of
anti-PD-1 therapy in metastatic STS.

A notable response rate was observed in UPS
and LMS subtypes.
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Immunotherapy Studies in Sarcoma

Number of Histology Regimen RR (%) Median Median
participants PFS (015

(months) (months)

Tawbi etal. 80 STS/bone Pembrolizumab (200 mg 18 (UPS, 41 11.4
2017 q3wk) LPS) 1.9 12.0
5 (CS,
OST)
Ben-Amiet 12 LMS/uterine  Nivolumab (3 mg/kg q2wk) O 1.8 NR
al. 2017
D’Angeloet 85 STS/bone Nivolumab (3 mg/kg g2wk) 5 (ASPS, 1.7 10.7
al. 2018 Ipilimumab/nivolumab (1 LMS) 4.1 14.3

mg/kg/3 mg/kg q3wk for 4 16 (LMS,
cycles, nivolumab g2wk for MFS,

2 years UPS, AS)
Toulmonde 57 LMS Cyclophosphamide (50 mg 0 1.4 9.2
et al. 2018 UPS bid qow) and 0 1.4 5.6
Other pembrolizumab (200 mg 7 (SFT) 1.4 71
GIST q3wk) 0 1.4 NYR

Tawbi HA et al. Lancet Oncol 18: 1493, 2017. Ben-Ami E et al. Cancer 123: 3285, 2017. D’Angelo SP et al. Lancet Oncol
19: 416, 2018. Toulmonde M et al. JAMA Oncol 4: 93, 2018.

NYR: not yet reached; OS: Osteosarcoma; AS: angiosarcoma; ASPS: alveolar soft tissue sarcoma; CS: chondrosarcoma;
NR: not reported; SFT: solitary fibrous tumor;



Thank You Very Much!!!
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