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Lung cancer

100+
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Melanoma General approach to the management of patients
with metastatic melanoma
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- Standard treatment in
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Head and Neck Cancer

Malignant tumors with
squamous cell
differentiation

Approved as first line
treatment in patients with
high PD-L1 expression

After disease progression
in patients receiving
chemotherapy

Overall Survival (%6)

204
10+

~
' COMPREHENSIVE
Q@  FRGRAZ

ot Ledwoesinit &

Nivolumab

Hazard ratio for death, 0.5 ™ Standard therapy
(95% CI, 0.36-0.83)

I I I | | |

3 b 9 12 15 18

Months

Ferris L et al. N Engl J Med 2016; 375:1856-1869
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Renal Cell Carcinoma

« Recommended in first and
second line setting in

0S: IMDC intermediate/poor risk
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Motzer RJ et al. N Engl J Med. 2018;378(14):1277-1290/
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* Performance status 22
» Creatinine clearance <60 mL/min
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Colorectal Cancer Tripple Negative Breast Cancer
« Patients with a  Tripple negative and
specific biomarker: PD-L1 positive patients
MSI (microsatellite + In combination with
(15%)
%9 '-..L P=0.03 by log-rank test
:-; 0.84 L\ | ' ' Pembrolizumab, Possible Treatment for
é g Mismatch repair-deficient — = c TRIPLE NEGATIVE
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Immune Checkpoint Inhibitors

e Due to autoimmune
reactions based on an
overacting immune
system

« Can affect all organs

« Severe adverse events
are rare

« Possible symptoms are:
cough, diarrhea, rash,
hyper- or
hypothyroidism

Adverse Events

* Uveitis

= Sjdgren syndrome

» Conjunctivitis and/or
blepharitis

*» Episcleritis and/or scleriti:

* Retinitis

* Pneumonitis
* Pleuritis

* Sarcoid-like granulomato:

* Pancreatitis
= Autoimmune diabetes

= Skin rash

*» Pruritus

» Vitiligo

» DRESS

*» Psoriasis

» Stevens—Johnson
syndrome

* Arthralgia

* Arthritis

* Myositis

» Dermatomyositis

\
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Martins F et al. Nat Rev Clin Oncol. 2019 Sep;16(9):563-580j
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Immune Checkpoint Inhibitors

Adverse Events

« Can occur at the
beginning of the
treatment or at the
end of the
treatment with
Immune Checkpoint
Inhibitors

Toxicity grade

% —Rash, pruritis

~ Liver toxicity

— Diarrhoea, colitis
— Hypophysitis

0 2 4 6 8 10 12 14
Time (weeks)

Ann Oncol. 2015;27(4):559-574. doi:10.1093/annonc/mdv623j
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Immune Checkpoint Inhibitors

Management of
adverse events

depends on the degree

of the severity

Immune Checkpoint
Inhibitors has to be
stopped

Treatment with
Cortisone

Local treatment
Eventually additional

specific treatment is
needed

Adverse event  Incidence

Most common: 50%
with CTLA-4 inhibitors,
inhibitors and 60% with
combination of inhibitors

Adverse Events

Presentation/findings

Faintly eryth icular, and lopapular rash across
the limbs and trunk

Rare: Bullous pemphigoid, Stevens-Johnson syndrome and
Sweet syndrome

Dian'hea

i hy: Mild diffuse bowel
thickening or seqnental cdms
Elevations in levels of aspartate transaminase, alanine
transaminase and, occasionally, bilirubin
Fatigue, hsadache hypogonadism, hvpotensuon hypoglycemia

Brain magy imaging: E and
enlargement of the p»tunary
Blood tests: low ad h

luteinizing hormone, follicle- sumulanng hormone, growlh
hormone, and/or prolactin levels

Upper respiratory infection, new cough, shortness of breath or
hypoxia

Chest computed tomography: bilateral consolidative, ground
glass opacities predominantly in peripheral distribution

and interlobular septal thickening in basilar and peripheral
distribution

Pain, radiographic findings of an inflamed pancreas, or
elevated amylase and lipase levels

Anemia, neutropenia, and pure red cell aplasia

Sensory neuropathies, aseptic meningitis, temporal arteritis,
myasthenia gravis and Guillain-Barré syndrome

Blood test: high white blood cell count (increased
lymphocytes)

Fares J et al. Surg Neurol Int. 2019 Jan 25;10:9/

~

Management

Supportive care. Prednisone (in
severe cases)

Antidiarrheal agents, fluids and
electrolytes

Prednisone

Prednisone and hormone
replacement

Prednisone. Bronchoscopy and
hospitalization (in moderate-severe
cases)

Prednisone

Discontinuation of therapy,
prednisone, and blood transfusion
(if needed)

High-dose methylprednisolone and/
or plasmapheresis. Discontinuation
of therapy, intravenous
immunoglobulin and/or supportive
medications (in severe cases)
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Complete remission
(CR)

Partial remission (PR)

Stable disease (SD)

- Progressive disease

(PD)

Radiologic Response Criteria

Disappearance of all lesions

=30% decrease in the sum
of the longest diameter of
the lesions

Neither PR nor PD

=20% increase in the sum
of the longest diameter of
the lesions or

occurance of new lesions

~
‘ COMPREHENSIVE
‘ krebszantrum GRAZ

Disappearance of all lesions

=10% decrease in tumor size
or =215% decrease in tumor density

Neither PR nor PD

=10% increase in sum of longest
diameters of lesions or

=15% increase in tumor density or
occurance of new lesions or

new intratumoral nodules or

an increase in the size of the existing
intratumoral nodules
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Immun Checkpoint Inhibitors

Pembrolizumab in advanced soft-tissue sarcoma and bone
sarcoma (SARC028): a multicentre, two-cohort, single-arm,
open-label, phase 2 trial

Hussein A Tawbi, Melissa Burgess, Vanessa Bolejack, Brian A Van Tine, Scott M Schuetze, James Hu, Sandra D’Angelo, Steven Attia,
Richard F Riedel, Dennis A Priebat, Sujana Movva, Lara E Davis, Scott H Okuno, Damon R Reed, John Crowley, Lisa H Butterfield, Ruth Salazar,
Jaime Rodriguez-Canales, Alexander | Lazar, Ignacio | Wistuba, Laurence H Baker, Robert G Maki, Denise Reinke, Shreyaskumar Pate!

Study design (n=84)

Pembrolizumab
200 mg IV
Q3 weeks

v

Soft Tissue
Sarcomas

Pembrolizumab
200 mg IV
Q3 weeks

v

S
C
R
E
=
N
|

N
G

Bone Sarcomas

* Al least one prior Rx
* Amenable to biopsy
« ECOGPSOor1

\
. \ COMPREHENSIVE

‘ krebszentrum GRAZ

Anti PD-1 Antibody

Lancet Oncol 2017;
18:1493-1501

Z0Tu0vomuxO®Oox®T

PD

Soft tissue sarcomas (n=40)

Leiomyosarcoma (n=10)

UPS (n=10)

LPS (n=10)

SS (n=10)

Bone sarcomas (n=40)

Chondrosarcoma (n=5)

Ewing 's sarcoma (n=13)

Osteosarcoma (n=22)

Biopsy
(Optional)

Tawbi HA et al. Lancet Oncol. 2017;18:1493-1501
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Immun Checkpoint Inhibitors

Pembrolizumab in advanced soft-tissue sarcoma and bone
sarcoma (SARC028): a multicentre, two-cohort, single-arm,
open-label, phase 2 trial

Hussein A Tawbi, Melissa Burgess, Vanessa Bolejack, Brian A Van Tine, Scott M Schuetze, James Hu, Sandra D’Angelo, Steven Attia,
Richard F Riedel, Dennis A Priebat, Sujana Movva, Lara E Davis, Scott H Okuno, Damon R Reed, John Crowley, Lisa H Butterfield, Ruth Salazar, Lancet Oncol 2017;

Jaime Rodriguez-Canales, Alexander | Lazar, Ignacio | Wistuba, Laurence H Baker, Robert G Maki, Denise Reinke, Shreyaskumar Patel 18:1493-1501
Results soft tissue sarcoma (n=40) CR
- N— ) - UPS 1 (3%)
- L L’:::‘::;:‘l:-&- PhiC sarcoma (=104
I Poorty dSerermenad of ded@erentiated dposarcomd (n=9)
B Symoval sarcma {neB) PR

+ UPS 3 (8%)
* LPS 2 (5%)
UPS: undifferentiated pleomorphic - SS 1 (3%)

sarcoma
SD

LPS: liposarcoma * LMS 6 (15%)
. UPS 3 (8%)

SS: synovial sarcoma * LPS 4 (10%)

. SS 2 (5%)
IlIIIII LMS: leiomyosarcoma -
[T LMS 4 (10%)

'"|||||II| UPS 3 (8%)

anget beskan e from bisdoe (%)

Chageine

LPS 4 (10%)
SS 7 (18%)

100+

Tawbi HA et al. Lancet Oncol. 2017;18:1493-1501
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Immun Checkpoint Inhibitors

Pembrolizumab in advanced soft-tissue sarcoma and bone
sarcoma (SARC028): a multicentre, two-cohort, single-arm,
open-label, phase 2 trial

Hussein A Tawbi, Melissa Burgess, Vanessa Bolejack, Brian A Van Tine, Scott M Schuetze, James Hu, Sandra D’Angelo, Steven Attia,
Richard F Riedel, Dennis A Priebat, Sujana Movva, Lara E Davis, Scott H Okuno, Damon R Reed, John Crowley, Lisa H Butterfield, Ruth Salazar, Lancet Oncol 2017;
Jaime Rodriguez-Canales, Alexander | Lazar, Ignacio | Wistuba, Laurence H Baker, Robert G Maki, Denise Reinke, Shreyaskumar Patel 18:1493-1501

Results bone sarcoma (n=40)

600+ W Ohovdromarcema {n=5
BB Ly s siorieemua (ne11)
B Owvocnircoma (w19)

PR
« Chondrosarcoma 1 (3%)
+ Osteosarcoma 1 (3%)

&

SD

+ Chondrosarcoma 1 (3%)
+ Ewing sarcoma 2 (5%)

+ Osteosarcoma 6 (15%)

PD
+ Chondrosarcoma 3 (8%)

-
-]

8

[hange i targe bwon wim from hasel e (W)

IIIIII - Osteosarcoma 15 (38%)
Illlﬂﬂlﬂﬂﬂlllnlln-.._

LB reduction
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+ Ewing sarcoma 11 (28%)

~

- o Tawbi HA et al. Lancet Oncol. 2017;18:1493-1501
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Immune Checkpoint Inhibitors

Pembrolizumab in advanced soft-tissue sarcoma and bone
sarcoma (SARC028): a multicentre, two-cohort, single-arm,
open-label, phase 2 trial

Hussein A Tawbi, Melissa Burgess, Vanessa Bolejack, Brian A Van Tine, Scott M Schuetze, James Hu, Sandra D’Angelo, Steven Attia,
Richard F Riedel, Dennis A Priebat, Sujana Movva, Lara E Davis, Scott H Okuno, Damon R Reed, John Crowley, Lisa H Butterfield, Ruth Salazar, Lancet Oncol 2017;
Jaime Rodriguez-Canales, Alexander | Lazar, [gnacio | Wistuba, Laurence H Baker, Robert G Maki, Denise Reinke, Shreyaskumar Patel 18:1493-1501

Adverse events

« Endocrine (adrenal insufficiency)

+ Intestinal nephritis (protein in urine)

«  Pneumonitis (specific changes in CT scan)
« Infectious pneumonia

+ Bone pain

« Pulmonary embolism

Tawbi HA et al. Lancet Oncol. 2017;18:1493-1501
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Immun Checkpoint Inhibitors

Nivolumab with or without ipilimumab treatment for
metastatic sarcoma (Alliance A091401): two open-label, Anti PD-1 Antibodies
non-comparative, randomised, phase 2 trials Anti CTLA4 Antibodies

Sandra P D'Angelo, Michelle R Mahaoney, Brian A Van Tine, James Atkins, Mohammed M Milhem, Balkrishna N Jahagirdar, Cristina R Antonescu,
Elise Horvath, William D Tap, Gary K Schwartz, Howard Streicher Lancet Oncol 2018; 19: 416-26

Study design (n=85)

Nivolumab
+
Nivolumab Ipilimumab

Study Design

Angiosarcoma 0 3(7%)

Nivo 3 mg/kg + Bone 5 (12%)t 4(10%)3
Leiomyosarcoma 15(35%) 14(33%)
Ellglble Tre.atment Liposarcoma (well differentiated 3(7%) 2(5%)
patients until: or dedifferentiated)
Wlth Sarcoma (not otherwise specified) 2 (5%) 1(2%)
° * Spindle cell sarcoma 5 (12%) 6(14%)
advanced T Cross over (n=4) . ?c?xicity Sl i 2 (5%) 2(5%)
sarcoma Undifferentiated pleomorphic 5 (12%) 6(14%)
* Up to 2 sarcoma/malignant fibrous
n=95 \ Nivo 3 mg/kg Q2W years histiocytoma
Other 6 (14%)F 4(10%)%

. 4
n=43

* Treatment beyond PD allowed in 15 12 wks; 4 wk confirmation required to continue.

D"Angelo SP et al. Lancet Oncol. 2018;19:416-426.
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Immun Checkpoint Inhibitors

Nivolumab with or without ipilimumab treatment for
metastatic sarcoma (Alliance A091401): two open-label,
non-comparative, randomised, phase 2 trials

Sandra P D'Angelo, Michelle R Mahoney, Brian A Van Tine, James Atkins, Mohammed M Milhem, Balkrishna N Jahagirdar, Cristina R Antonescu,
Elise Horvath, William D Tap, Gary K Schwartz, Howard Streicher Lancet Oncol 2018; 19: 416-26

Results (n=38 in each treatment arm)

A 100

100 @ & @ =100% tumour growth -
® Treated but not assessed after randomisation
B Progression on non-target lesions™

Nivolumab +
Ipilimumab

Nivolumab .

20 - rn e B B Bl o e resmremmmmereesemm e e emmmem e mmmmm e mae -

[ e e L b s et s o - -

| CR 2(5)

1.+ _Myxofibrosarcoma 1 (3%) . ..
+ Leiomyosarcoma 1 (3%)

PR 2 (5%) 1 PR

« Aleolar soft part sarcoma 1 (3%) + Undifferentiated pleomorphic

« Leiomyosarcoma 1 (3%) sarcoma 2 (6%)

+ Leiomyosarcoma 1 (3%)

0 + Angiosarcoma 1 (3%)
-100 - u

Change from baseline (%)
(=]
|

Change from baseline (%)

=100~

D’Angelo SP et al. Lancet Oncol. 2018;19:416-426.
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Immun Checkpoint Inhibitors

Nivolumab with or without ipilimumab treatment for
metastatic sarcoma (Alliance A091401): two open-label,
non-comparative, randomised, phase 2 trials

Sandra P D’Angelo, Michelle R Mahoney, Brian A Van Tine, James Atkins, Mohammed M Milhern, Balkrishna N Jahagirdar, Cristina R Antonescu,
Elise Horvath, William D Tap, Gary K Schwartz, Howard Streicher

Results (n=38 in each study arm)

A

COMPREHENSIVE
CANCER CENTER (2 ) A 7

Krebszentrum

v Vdnesini &

Lancet Oncol 2018; 19: 416-26

100 - Endpoint Total (events) Median (95% C1) Endpoint Total (events) Median (95% CI)
L L — Overall survival 22(27) 107 (55-154) 100 — Overall strvivaI 41(21) 143 (9-6-not estimable)
90 | —— Progression-free survival 42 (38) 17(1:4-43) l Erogrcsséon».‘ree survival 41(33) 41(14-47)
L =+ Censored 90 . Censore
80+ 1 LO'L . =
H 80+
Nivolumab Nivolumab +
70- o I 5 Ipilimumab
1
o i
£ x
2 so4 4 R |
= . o 2 1
A L A
40+ 40— ]
_1+: ]
30 _*l 30| .
20 | 207 L+
10+ 10 L g
R
0 o T T T T T 1
. é ! 3 ! ;g 0 3 6 12 15 18
Patients at risk ¢ 3 s 2 5 A Patients at risk Time (months)
(cumulative number (cumulative number
of patients censored) of patients censored)
Overall survival 42 (0) 34(1) 25(2) 15(2) 12(7) 9{11) 0{15) Overall survival 41(0) 36(0) 31(1) 25(2) 20(4) 6(14) 0(20)
Progression-free survival 42 (0) 16 (0) 4(4) 2(4) 1(4) 0(4) Progression-free survival 41{0} 2(3) 10(4) 6(5) 5(5) 3(5) o(8)

D"Angelo SP et al

. Lancet Oncol. 2018;19:416-426.
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Immune Checkpoint Inhibitors

Nivolumab with or without ipilimumab treatment for
metastatic sarcoma (Alliance A091401): two open-label,
non-comparative, randomised, phase 2 trials

Sandra P D'Angelo, Michelle R Mahoney, Brian A Van Tine, James Atkins, Mohammed M Milhem, Balkrishna N Jahagirdar, Cristina R Antonescu,
Elise Horvath, William D Tap, Gary K Schwartz, Howard Streicher

Results (n=38 in each study arm)

Lancet Oncol 2018; 19: 416-26
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E § Nivolumab .« & Nivolumab +
= 0 S Ipilimumab
-
- .
. ~¥ Continuing treatment -
: O Progression ]
f . L1
= B Progression used for analysis -
.= : ¢ Complete response . :
: ] Partial re T T T T T T 1
= . , . . e R PO ; o 10 20 30 40 50 B0 70
Time (weeks)

D’Angelo SP et al. Lancet Oncol. 2018;19:416-426.
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Immune Checkpoint Inhibitors

Nivolumab with or without ipilimumab treatment for -

metastatic sarcoma (Alliance A091401): two open-label,
non-comparative, randomised, phase 2 trials

Sandra P D'Angelo, Michelle R Mahoney, Brian A Van Tine, James Atkins, Mohammed M Milhem, Balkrishna N Jahagirdar, Cristina R Antonescu,
Elise Horvath, William D Tap, Gary K Schwartz, Howard Streicher

Adverse events

« Endocrine (adrenal insufficiency, hypofunction of the thyroid gland)
« Colitis with diarrhea

-+« Nausea
«  Vomiting
« Rash

«  Pneumonitis with dyspnea
* Nephritis

« Myositis with muscle pain
« Neuropathy

- Fever

* Mucositis

D’Angelo SP et al. Lancet Oncol. 2018;19:416-426.

\
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Immune Checkpoint Inhibitors

Axitinib plus pembrolizumab in patients with advanced
sarcomas including alveolar soft-part sarcoma: Anti PD-1 antibody
a single-centre, single-arm, phase 2 trial TKI (Anti-VEGFR/PDGFR/c-KIT)

Breelyn A Wilky, Matteo M Trucco, Ty K Subhawong, Vaia Florou, Wungki Park, Deukwoo Kwon, Eric D Wieder, Despina Kolonias,

Andrew E Rosenberg, Darcy A Kerr, Efrosyni Sfakianaki, Mark Foley, Jaime R Merchan, Krishna V Komanduri, Jonathan C Trent Lancet Oncol 2019; 20: 837-48

Rationale

Mature DC \ Activation
PDL1
. x T cell

Inhibition of angiogenesis increases the efficacy of immune-based tumor treatment

- |

Tumour

Wilky BA et al. Lancet Oncol. 2019;20:837-848.
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Immune Checkpoint Inhibitors

Axitinib plus pembrolizumab in patients with advanced
sarcomas including alveolar soft-part sarcoma:
a single-centre, single-arm, phase 2 trial

Breelyn A Wilky, Matteo M Trucco, Ty K Subhawong, Vaia Florou, Wungki Park, Deukwoo Kwen, Eric D Wieder, Despina Kolonias,

Andrew E Rosenberg, Darcy A Kerr, Efrosyni Sfakianaki, Mark Foley, Jaime R Merchan, Krishna V Komanduri, Jonathan C Trent Lancet Oncol 2019; 20: 837-48

Study design (n=33)
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AT 6

~

Enroliment Imaging Imaging
X A A
Axitinib 5 mgbid Axitinib variable dosing * Axitinib variable dosing *  Axitinib variable dosing * Proceed with
e s ) additional
cycles until
Cyclel Cycle 2 Cycle 3 Cycled progression. m m
b 3 .
S,
A
I l ' ] l l l l I uPS 5 (15%)
LMS uterin 4 (12%)
- ' ; LMS nicht-uterin 2 (6%)
Correlative: Correlative Correlative: LPS dedifferentiert 2 (6%)
Tumor biopsy Tumor biopsy Tumor biopsy Andere 8 (24%)
/ Blood / Blood / Blood

Wilky BA et al. Lancet Oncol. 2019;20:837-848.
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Immune Checkpoint Inhibitors

Axitinib plus pembrolizumab in patients with advanced
sarcomas including alveolar soft-part sarcoma:
a single-centre, single-arm, phase 2 trial

Breelyn A Wilky, Matteo M Trucco, Ty K Subhawong, Vaia Florou, Wungki Park, Deukwoo Kwen, Eric D Wieder, Despina Kolonias,

Andrew E Rosenberg, Darcy A Kerr, Efrosyni Sfakianaki, Mark Foley, Jaime R Merchan, Krishna V Komanduri, Jonathan C Trent

Results (n=32)

% % %

'”Wﬂﬂﬂﬂ

[ ASPS

1 HGUPS

3 Soft tissue leiomyosarcoma
[ Uterine leiomyosarcoma

1 De-differentated liposarcoma

3 Other

% Non-evaluable for response imaging N=32
CR
PR
SD
PD

2007
150
Z
£ 1004
=
D
3 2
g 50
€
& o
]
 —
L
_50_
-100—

Patients

Lancet Oncol 2019; 20: 837-48
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0 (0%)

8 (25%)
9 (28%)
15 (47%)

Wilky BA et al. Lancet Oncol. 2019;20:837-848.
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Axitinib plus pembrolizumab in patients with advanced

sarcomas including alveolar soft-part sarcoma:
a single-centre, single-arm, phase 2 trial

Lancet Oncol 2019; 20: 837-48

Breelyn A Wilky, Matteo M Trucco, Ty K Subhawong, Vaia Florou, Wungki Park, Deukwoo Kwon, Eric D Wieder, Despina Kolonias,

Andrew E Rosenberg, Darcy A Kerr, Efrosyni Sfakianaki, Mark Foley, Jaime R Merchan, Krishna V Komanduri, Jonathan C Trent

Results (subgroup analysis alveolar

soft part sarcoma (ASPS))

B Overall survival

100-—1—]—’
80
£ 60
=
c
Bl
B
g o
20 Histology
— Non-ASPS
Median non-ASPS 13-1 months {95% (1 10.1-187) —— ASPS
Median ASPS not reached p=0.0001
o T T T T T !
o 3 6 9 12 15 18
Number at risk Time since baseline (months)
(number censored)
Non-ASPS 21(0) 20(0) 18(0) 16 (0) 12(2) 8(1) 4(3)
ASPS 12(0) 11(0) 11(0) 11(0) 10(1) 8(3) 6(5)

ASPS n=12 (36%)
PR 6 (55%)
SD 2 (18%)

Wilky BA et al. Lancet Oncol. 2019;20:837-848.
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Immune Checkpoint Inhibitors

Axitinib plus pembrolizumab in patients with advanced

sarcomas including alveolar soft-part sarcoma:
a single-centre, single-arm, phase 2 trial

Breelyn A Wilky, Matteo M Trucco, Ty K Subhawong, Vaia Florou, Wungki Park, Deukwoo Kwen, Eric D Wieder, Despina Kolonias,
Andrew E Rosenberg, Darcy A Kerr, Efrosyni Sfakianaki, Mark Foley, Jaime R Merchan, Krishna V Komanduri, Jonathan C Trent

Results (subgroup analysis ASPS)
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Lancet Oncol 2019; 20: 837-48

Wilky BA et al. Lancet Oncol. 2019;20:837-848.
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Immune Checkpoint Inhibitors

Axitinib plus pembrolizumab in patients with advanced
sarcomas including alveolar soft-part sarcoma:

~
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a single-centre, single-arm, phase 2 trial il i A

Breelyn A Wilky, Matteo M Trucco, Ty K Subhawong, Vaia Florou, Wungki Park, Deukwoo Kwon, Eric D Wieder, Despina Kolonias,
Andrew E Rosenberg, Darcy A Kerr, Efrosyni Sfakianaki, Mark Foley, Jaime R Merchan, Krishna V Komanduri, Jonathan C Trent

Adverse events

- Fatigue

« Hypo- or hyperfunction of the thyroid gland
« Diarrhea

* Nausea

«  Vomiting

« Abdominal pain

« Arthritis and Myositis

* Mucositis

« Palmar-plantar erythrodysesthesia syndrome
- Hypertension

« Weight loss

« Rash

« Autoimmune disorders

Wilky BA et al. Lancet Oncol. 2019;20:837-848.
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IMMUNOSARC: Phase II Trial of Sunitinib plus
Nivolumab in advanced soft tissue sarcoma

Collaborative Spanish (GEIS) and Italian (ISG)
sarcoma groups

Study design (n=50) Anti PD-1 antibody

TKI (Anti-VEGFR/PDGFR/c-KIT)

1% Biopsy (mandatory) 2" Biopsy (mandatory) (W13 D1 or earfier) 37 Biopsy {optional)

Blood sample Blood sample Blood sample Blood sample s 9 (18)
_ Cle_ar ceII_ sarcoma 7 (14)
Induction phase ) Maintenance phase ﬁg'éta "y fibrous tumor 76((11‘;))
- S V Epithelioid sarcoma 6 (12)
Angiosarcoma 5 (10)
Day1 Day " Day 13 Day i Extraskeletal myxoid chondrosarcoma 4 (8)
\ , = ASPS 3 (6)
_ Sunitin 25 e S
\ Sunitinb 37.5 .\ mg/d + Until progression
/ mgid / / Niolumab ~ / orintolerance
4 /o mgkgw
Broto JM et al. CTOS 2019
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Results (RECIST) (n=46)
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Immune Checkpoint Inhibitors

IMMUNOSARC: Phase II Trial of Sunitinib plus
Nivolumab in advanced soft tissue sarcoma

Collaborative Spanish (GEIS) and Italian (ISG)

H Progression
Slable Disease

Partial Response
m Complete response

sarcoma groups

GRAZ

RESPONSE N (%)
CR 1 (2%)
PR 4 (9%)
SD 28 (61%)
PD 13 (28%)

Responses were seen in:
* angiosarcoma
extraskeletal myxoid
chondrosarcoma
SS
ASPS

** SD: 11 patientsshowed a tumor

shrinkage

Broto JM et al. CTOS 2019
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Immune Checkpoint Inhibitors

IMMUNOSARC: Phase II Trial of Sunitinib plus
Nivolumab in advanced soft tissue sarcoma

Collaborative Spanish (GEIS) and Italian (ISG)
sarcoma groups

Results (CHOI) (n=46)

Responses were observed in:

RES N (%) « Synovial sarcoma (4/7)

CR 1 (6%) + Clear cell sarcoma (3/5)
« Solitary fibrous tumor (4/6)

PR 23 (62%) « Undifferentiated pleomorphic sarcoma (3/6)
« Epithelioid sarcoma (1/4)

SD 9 (24%) - Angiosarcoma (3/5)

PD 4 (11%) « Extraskeletal myxoid chondrosarcoma (3/3)
« Alveolar soft-part sarcoma (2/3)

Broto JM et al. CTOS 2019
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Immune Checkpoint Inhibitors

IMMUNOSARC: Phase II Trial of Sunitinib plus
Nivolumab in advanced soft tissue sarcoma

Collaborative Spanish (GEIS) and Italian (ISG)
sarcoma groups

Response duration in different subtypes (n=46)

|

_
. —
M Synovial sarcoma i =

Clear cell sarcoma
W UPS =
M Solitary Fibrous Tumor

ASPS

Angiosarcoma
W EMC

Epithelioid sarcoma
M Other

|

1

|

|

l‘||
|

* Objective responses

'lgu | ‘“ “

l

|::JII

14
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i
@
oo
=
(=1
=
P

Broto JM et al. CTOS 2019
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Immune Checkpoint Inhibitors

IMMUNOSARC: Phase II Trial of Sunitinib plus
Nivolumab in advanced soft tissue sarcoma

Collaborative Spanish (GEIS) and Italian (ISG)
sarcoma groups

Adverse events

Fatigue

Diarrhea

Nausea

Vomiting

Arthralgia

Myalgia

Mucositis

Hypertension

Skin/hair hypopigmentation
Weight loss

Rash

Neutropenia, thrombocytopenia, anemia

Broto JM et al. CTOS 2019
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Immune Checkpoint Inhibitors

Atezolizumab in patients with alveolar soft part

Study design (n=34)

Cycle 1 (21 days)

sarcoma (ASPS)
Phase 1II Study

Cycle 2 (21 days)

1 8

Atezolizumab 1

CTCs 1 1
Tumor
Biopsies

15

1 8 15

Anti PD-L1 Antibody

Cycle 3 onwards (21 days)
1 8

t

t
t

15

Circulating tumor cells (CTCs) (= 14 years) and biopsies (adult) will be collected for correlative

studies

Adults

Pediatric =22 yrs

Atezolizumab (IV dose)
1200 mg

15 mg/kg (1200 mg
max)

Chen A et al. CTOS 2019
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Immune Checkpoint Inhibitors

Atezolizumab in patients with alveolar soft part

Results (n=34)

Best Response

CR

PR
confirmed
unconfirmed

SD

PD

Too Early to Assess

* Median time to PR:

1 (3%)

9 (27%)
1 (3%)

17 (50%)

3 (9%)
3 (9%)

4.5 months (range, 3-14 months)
» Duration of response: =215 Monate

in 50% of patients

Patient Number

sarcoma (ASPS)
Phase 1II Study

Time on Treatment

BestResponse:

B ConfirmedTRE#

M Confirmed® R

M Unconfirmed®R##
SD

M PD

M TooRarlyfo@Essess

10 12 14 16 18 20 22 24 26 28 30
Time from Baseline (months)

Chen A et al. CTOS 2019
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Immune Checkpoint Inhibitors

Atezolizumab in patients with alveolar soft part
sarcoma (ASPS)

Phase 1II Study

Adverse events

Fatigue

Diarrhea

Nausea
Vomiting
Arthralgia
Myalgia

Fever

Pruritus

Rash

Decrease of white blood cell count
Anemia

Pain in extremity

Chen A et al. CTOS 2019
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Immune Checkpoint Inhibitors

Pembrolizumab and Doxorubicin in patients
with advanced/metastatic sarcomas

Results (n=30)

»
é © "€R"and PR: 36.7% -
g 20
o
7%
., HWPD ESD HPR HCR

123 4 S 67T PN UNTVYINBSINANNENIN

| Hstowony. ORRN (%)
Liposarcoma (n = 7) 2 (286%)

Lelomyosarcoma (n = 10) | 4 {40.0%)

Synovial sarcoma (n = 1) |0 (0.0%)

UPS (n = 3) 3 (100.0%)

Other (n = §) 2 (222%)

Livingston MB et al. ASCO 2020
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Immune Checkpoint Inhibitors

Neoadjuvant Checkpoint Blockade for surgically
resectable undifferentiated pleomorphic sarcoma
(USP) and dedifferentiated liposarcoma (DDLPS)

Phase 1II Study
Study design (n=40)

DDLPS [Arm A: Neoadjuvant Nivolu
N=20 [Arm B: Neoadjuvant IpiNivo x 1, Nivox2

Recurrence
(when
applicable)

! f ! LR P J

Health Status Survey, Health Status

Pre On (wk 3 Surgery  Surgery Survey, blood,
( ) (A/B) (C/D) blo;:l: ::s't':p& ! biopsy at
| | | I | | recurrence

U
U@.A Longitudinal tumor & blood sampling during therapy

Roland C et al. ASCO 2020

~
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Immune Checkpoint Inhibitors

Neoadjuvant Checkpoint Blockade for surgically
resectable undifferentiated pleomorphic sarcoma
(USP) and dedifferentiated liposarcoma (DDLPS)

Phase II Study
Results (n=24): Significant pathologic response in UPS patients

Bl % Necrosis
mm % Hyalinization
Bl % Viable Tumor

Percentage
- (-2 (=]
o o o
1 L 1
Percentage

N
o
1

o
L

A5 A6 A11 A13 A19 A21 A24 B1 B2 B8 B12 B15 B18 B23 C3 C4 C9 C22 C26 D7 D10 D20 D25

Nivolumab Ipilimumab + Nivolumab Nivolumab Iplimumab+ Nivolumab
XRT XRT

Median hyalinization: 8.75% (range O- Median hyalinization: 93% (range 15-
40) 29)

Roland C et al. ASCO 2020
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Immune Checkpoint Inhibitors

Neoadjuvant Checkpoint Blockade for surgically
resectable undifferentiated pleomorphic sarcoma
(USP) and dedifferentiated liposarcoma (DDLPS)

Phase II Study

Results (n=24): Minimal residual viable tumor in UPS patients

-
=
o
J
—_
=
o
]

mm % Viable Tumor

o
L

o
L
Percent Residual Viable Tumor

Percent Residual Viable Tumor

C3 C4 C9 C22 C26 D7 D10 D20 D25

A5 A6 A11 A13 A19 A21 A24 B1 B2 B8 B12 B15 B18 B23

L ] L 1 L J L ]

i 1 L 1 L) L} ) L)
Nivolumab Ipilimumab + Nivolumab Nivolumab Ipilimumab+ Nivolumab

XRT XRT

Residual viable tumor: 77.5% (range 20-100) Residual viable tumor: 5% (range 0-85)

Roland C et al. ASCO 2020

\
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Immune Checkpoint Inhibitors

Neoadjuvant Checkpoint Blockade for surgically
resectable undifferentiated pleomorphic sarcoma
(USP) and dedifferentiated liposarcoma (DDLPS)

Phase II Study
Results (n=24): RECIST response

B CRET QN

Il DDLPS Nivo
DDLPS Ipi/Nivo
UPS Nivo + XRT

B9 UPS IpiNivo + XRT

% Change Tumor Size (RECIST)

100 T I T T

Patient

Roland C et al. ASCO 2020
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Immune Checkpoint Inhibitors

Neoadjuvant Checkpoint Blockade for surgically
resectable undifferentiated pleomorphic sarcoma
(USP) and dedifferentiated liposarcoma (DDLPS)

Phase II Study

Response (n=24): no correlation between radiologic and
pathological response

OB 5 R R R R R S R R N S R R R R R RS G es aen G ea s ed e Fe s e e s s na veveia

UPS Nivo + XRT
B8 UPS IpiNivo + XRT

% Change tumor size (RECIST)

A1 | FENN SRS SESSC JES CONES NS PR CES SRS RESCH SN NN SRS RS NS EURNE) ERE
0 1 1 2 5 10 15 15 20 40 60 70 70 70 75 80 85 85 85 90 100 100 100

% viable tumor (individual patients)

Roland C et al. ASCO 2020
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Immune Checkpoint Inhibitors

Neoadjuvant Checkpoint Blockade for surgically
resectable undifferentiated pleomorphic sarcoma
(USP) and dedifferentiated liposarcoma (DDLPS)

Phase II Study

Adverse events

Diarrhea

Renal failure

Elevated white blood cell count
Rash

Hypofunction of the thyroid gland

Roland C et al. ASCO 2020

~
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Immune Checkpoint Inhibitors

TRAMUNE - Combination of Trabectedin and
Durvalumab

Phase Ib Study
Study design

- Dose Escalation Phase with 3 dose levels of Trabectedin:
1 mg/m? 1.2 mg/m?, 1.5 mg/m?2

- 2 Expansion cohorts (soft tissue sarcomas (DD LPS, UPS,
others) und ovarian cancer)

Toulmonde M et al. ESMO 2020
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Immune Checkpoint Inhibitors

TRAMUNE - Combination of Trabectedin and
Durvalumab

Phase Ib Study
Study design (n=40)

DOSE ESCALATION EXPANSION COHORTS
9 Patients included 3 16 Patients included 15 Patients included
- 3 patients at dose 1.0 mg/n? in the STS cohort in the OC cohort
- B patients at dose 1.2 mg/m? : \ / 1 patient
' excluded
\l/ 1 - Never started
i treatment*
g 30 patients
9 patients Rl n::duml for Safety Analysis
for Safety Analysis  -Noprev. A"“"a"y""w A
(DLT assessment) | : - ) -
5 14 Patients eligible 14 Patients eligible™
! for Efficacy Analysis for Efficacy Analysis
s “infection requining Systemic treatment &t inclusion
*Not presented today

Toulmonde M et al. ESMO 2020
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Results STS (n=14)

N=14
Obijective response
n %
Partial response 1 %
Stable disease 8 57%
Progressive disease 4 29%
Not evaluable* 1 7%

Tumor shrinkage in 6
patients (43%)

Immune Checkpoint Inhibitors

TRAMUNE - Combination of Trabectedin and
Durvalumab

Phase Ib Study

T RECOT iesgome et =

Change kom baselne (%)

~
. COMPREHENSIVE
@ SmGRAZ

LMS

UPS

MPNST
UPS

LMS LMS B
[y SFT 88 ODLPS ES BOLPSLMS ~ LMS

2

& guswcomy  detfrertitee ® Clha1 an oot viEeae m Patual rergoone D Statide Sveane . Progessae suml

Toulmonde M et al. ESMO 2020
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Immune Checkpoint Inhibitors

TRAMUNE - Combination of Trabectedin and
Durvalumab

Phase Ib Study

Dose Escalation Phase

Trabectedin 1.2mg/m2 + Durvalumab 1120mg every 3 weeks

Adverse events

Fatigue

Nausea

Decreased white blood cell count
Myalgia

Infections

Cardiac failure

Rash

Renal failure

Toulmonde M et al. ESMO 2020




-

~
11th SPAEN Annual Conference . COMPREHENSIVE

22-24 April 2021 ‘ fresesantrum GRAZ

odipniec e Ueivorsindy & L0H-Univ Kliniboom

Immune Checkpoint Inhibitors

Pembrolizumab in selected rare sarcoma histotypes
AcSé Pembrolizumab

Phase II Study

Study design (n=81)

Subtypes:

24 chordoma

14 alveolar soft part sarcoma

5 desmoplastic round cell tumor (DSRCT)

6 smarca4-malignant rhabdoid tumor (SMBT)
32 other

Treatmentuntil PD or 2 years max N 1year

<@
«

3 >

Enrolment  Inclusion
| l Disease evaluation

ICF every 84 (£7) days

Pre-selection Treatment EoT »
-28 C35

\_(_l

Central review

Pembrolizumab 200 mg IV every
21 days until progression,

unacceptable toxicity, physician
or patient decision for a
Whate Dioos sempie maximum of 24 months

FFPE biopsy sample

v

\

Blay JY et al. ESMO 2020
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Immune Checkpoint Inhibitors

Pembrolizumab in selected rare sarcoma histotypes
AcSé Pembrolizumab
Phase II Study

Results (n=81)

RECIST 1.1 Response at 84 days Best Response
% (n/N=81) % (n/N=81)

CR 0% (0) 0% (0)

PR 6% (5) 15% (12)
ORR (PR+CR) 6% (5) 15% (12)
DCR (SD+PR+CR) 48% (39) 52% (42)
PD 35% (28) 32% (26)

Blay JY et al. ESMO 2020
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Immune Checkpoint Inhibitors

Pembrolizumab in selected rare sarcoma histotypes
AcSé Pembrolizumab
Phase II Study

Best response: % PR according to histology

SMARCA4-MALIGNANT RHABDOID TumoRr I 33.3% (2/6)

omHeR S 9% (2/22)

MIXOID LIPOSARCOMA 0% (0/3)
EPITHELIOD sarcova GG 20% (1/5)

DESMOPLASTIC SMALL ROUND CELL TUMOR 0% (0/5)
CHORDOMA I 8% (2/24)

CHONDROSARCOMA 0% (0/1)

ANGIOSARCOMA 0% (0/1)

ALVEOLAR SOFT-PART sArCOMA I 35.7% (5/14)

0 10 20 30
Freq

Blay JY et al. ESMO 2020
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« Clear cell sarcoma (CSS) (n=11), alveolar soft part sarcoma

 Nivolumab 240mg every 2 weeks

« Advanced CCS oder ASPS, fusions approved in ~50%

Immune Checkpoint Inhibitors

OSCAR - Nivolumab in patients with advanced clear
cell sarcoma (CCS) and alveolar soft part sarcoma
(ASPS)

Phase II Study

Study design

(ASPS) (n=14)

Kawai A et al. CTOS 202&
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Immune Checkpoint Inhibitors

OSCAR - Nivolumab in patients with advanced clear
cell sarcoma (CCS) and alveolar soft part sarcoma
(ASPS)

Phase II Study

Results (n=25): Response rate

In FAS (n=25)

i
g -30 4 Best Response n (%)
4 -w0- CR 0o (0
-50 - PR 1 (4.0)
60 - SD 15 (60)
o] PD 8 (32)
50 NE 1 (4.0)
-w.‘ TTTTTTTTTTTTTTTTTTTTTTTTT
1 10 11 19 7 22 5 B 16 25 13 8 12 @ 23 3 4 26 20 21 14 15 24 2 18
Patients

Kawai A et al. CTOS 202&
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REGIMEN n mPFS 3m- ORR INCLUDED RESPONDING REF
(months) PFS (RECIST) SUBTYPES SUBTYPES
Pembrolizumab 42 4.2 55% 7 (18%) 4 (UPS, LPS, LMS, UPS, LPS, SS Tawbi

(SARC 028) (STS) SS)

(Phase II)

Nivolumab 43 1.7 +/- 2 (5%) > 10 (ASPS-1pt, ASPS, LMS D’
(Phase II) 35% UPS, LMS, LPS, Angelo

ES, SS, MPNST...)

Nivolumab- 42 4.1 +/- 6 (16%) > 10 (ASPS-1pt, LMS, UPS, MFS, D’

Ipilimumab 60% UPS, LMS, LPS, Angio Angelo
(Phase II) ES, SS, MPNST...)

Axitinib- 33 4.7 66% 8 (25%) Several (ASPS ASPS, LMS, ES Wilky
Pembrolizumab 36%)

(Phase II)

Nivolumab- 50 5.9 69% 5(11%) >10 (SS, ASPS, Angio, extraskeletal Martin-
Sunitinib (STS) CCS, UPS, SFT, myxoid Broto
(Phase II) epitheloid chondrosarcoma,

sarcoma, Angio, SS, ASPS

extraskeletal
myxoid
chondrosarcoma)
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REGIMEN n mPFS 3m- ORR INCLUDED RESPONDING REF
(months) PFS (RECIST) SUBTYPES SUBTYPES
Atezolizumab 34 - - 10 (32%) ASPS ASPS Chen
(Phase II)
Pembrolizumab 30 6.9 - 11 (36.7%) LMS, LPS, UPS, LMS, LPS, UPS, Livingston
-Doxorubicin SS, Other Other
Ipilimumab- 23 DD LPS, UPS UPS Roland
Nivolumab
neoadjuvant
(Phase II)
Trabectedin- 40 2.3 1(7.1%) DD LPS, UPS, Toulmonde
Durvalumab (14) other
(Phase Ib)
Pembrolizumab 81 7.9 12 (15%) Chordoma, ASPS, Chordoma, Blay
in rare STS DSRCT, SMBT, ASPS,
subtypes other DSRCT, SMBT
(Phase II)
Nivolumab in 25 4.1 CCS 0 (0%) CCS CCS, ASPS ASPS Kawai
CCS and ASPS 6 ASPS 1(7.1%)
ASPS

(Phase II)
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Adoptive T Cell Therapy

I A Chimeric antigen receptor (CAR); T cell/TCR transduced I

Patient with
cancer

Blood
withdrawl

Transduce with é}
CARfl' CR

B  Adoptive cell transfer of TIL

Patient with
cancer
. @ Tumor ’t In vitro
?0 excised _~ expansion
R
Tumor-specific
T cell

Infuse into

pabent

destruction
CAR/TCR
transduced T cell

Infuse , © Tumor

into patient regression
IL-2 \

!

Kishton RJ et al., Cell Metab. 2017;26:94-109

%
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Adoptive T Cell Therapy

I A Chimeric antigen receptor (CAR); T cell/TCR transduced I

Patient with
cancer

Blood
withdrawl

Transduce with é} Infuse into
CARfl' CR

pahent

>
‘ Penpheral
' 3 destruction
{L\ CAR/TCR
' transduced T cell
I B  Adoptive cell transfer of TIL I
Patient with
cancer @
, @ b In vitro Infuse ; 20 Tumor
i : expansion into patient regression
_—
IL-2 \
Tumor-specific \d
T cell

Kishton RJ et al., Cell Metab. 2017;26:94-109

%




/ N
11th SPAEN Annual Conference ' COMPREHENSIVE
22-24 April 2021 ‘ krebszentrum GRAZ

Adoptive T Cell Therapy

Tumor cell

NY-ESO-1¢259

T cell rezeptor ADP-A2M4

MHC antigen

\ Brian A. Van Tine et al, 2019, CTOS 2019 /
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Adoptive T Cell Therapy

) SPEAR T-Zelle (Specific Peptide
¥ Enhanced Affinity Receptor)

Tumor cell

NY-ESO-1¢259
ADP-A2M4

T cell rezeptor

MHC antigen

\ Brian A. Van Tine et al, 2019, CTOS 2019 /
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Adoptive T Cell Therapy

) SPEAR T-Zelle (Specific Peptide
¥ Enhanced Affinity Receptor)

Tumor cell

NY-ESO-1¢259

T cell rezeptor ADP-A2M4

MHC antigen

NY-ESO-1
MAGE-A4

Brian A. Van Tine et al, 2019, CTOS 2019 /
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Adoptive T Cell Therapy

X";’;SPEAR T-Zelle (Specific Peptide
¥ Enhanced Affinity Receptor)

Tumor cell

NY-ESO-1¢259
ADP-A2M4

T cell rezeptor

MHC antigen
9 Precondition:

Lymphodepletion with
NY-ESO-1 Fludarabine and
MAGE-A4 Cyclophosphamid

Brian A. Van Tine et al, 2019, CTOS 2019 /
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Dose Escalation and Expansion Trial to assess Safety
and Efficacy of ADP-A2M4 in Advanced Solid Tumors

Phase I Study

Study design (n=38)

SPEAR T-cell Infusion and
Hospitalization

HLA and MAGE-A4  Eligibilty Assessment & Tl Asaticseks
AN AN N M EN AT S

HLA screening followed by ' — Safety Monitoring
MAGE-A4 IHC Testing ~ Manufacturing o R Transiationai Studies
- olls - Efficacy Evaluation by RECIST

Long-term Follow Up

Years 1-15.

Hong D et al. ASCO 2020j
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Dose Escalation and Expansion Trial to assess Safety
and Efficacy of ADP-A2M4 in Advanced Solid Tumors

Phase I Study

Study design (n=38)

SPEAR T-cell Infusion and
Hospitalization

HLA and MAGE-A4  Eligibilty Assessment & Tl Asaticseks
AN AN N M EN AT S

HLA screening followed by ' j Safety Monitoring
MAGE-A4 IHC Testing ~ Manufacturing o R Transiationai Studies
- olls - Efficacy Evaluation by RECIST

Long-term Follow Up

Years 1-15.

Hong D et al. ASCO 2020j
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Dose Escalation and Expansion Trial to assess Safety
and Efficacy of ADP-A2M4 in Advanced Solid Tumors

Phase I Study

Study design (n=38)

SPEAR T-cell Infusion and
pitalization

HLA and MAGE-A4 Trial Assessments

HLA screening followed by Safety Monitoring

Transiationai Studes

MAGE-A4 IHC Testing

Efficacy Evaluation by RECIST

Screening Study Encoliment

Long-term Follow Up

Years 1-15

Hong D et al. ASCO 2020j
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Dose Escalation and Expansion Trial to assess Safety
and Efficacy of ADP-A2M4 in Advanced Solid Tumors

Phase I Study

Study design (n=38)

SPEAR T-cell Infusion and
Hospitalization

HLA and MAGE-A4 Trial Assessments

HLA screening followed by Safety Monitoring
Transiaionai Studes
Efficacy Evaluation by RECIST

MAGE-A4 IHC Testing

Screening Study Encoliment

Long-term Follow Up

Years 1-15

Hong D et al. ASCO 2020j
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Dose Escalation and Expansion Trial to assess Safety
and Efficacy of ADP-A2M4 in Advanced Solid Tumors

Phase I Study

Study design (n=38)

SPEAR T-cell Infusion and
Hospitalization

HLA and MAGE-A4 Trial Assessments

HLA screening followed by Safety Monitoring
Transiaionai Studes
Efficacy Evaluation by RECIST

MAGE-A4 IHC Testing

Screening Study Encoliment

Long-term Follow Up

Years 1-15

Hong D et al. ASCO 2020j
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Adoptive T Cell Therapy

Dose Escalation and Expansion Trial to assess Safety
and Efficacy of ADP-A2M4 in Advanced Solid Tumors

Phase I Study

Results (n=38; ORR RECIST):

Overall | Synovial sarcoma] Non-sarcoma Head & neck Lung
n 380 16 22 3 2
BOR partial response (%) 9 (23.7) 7 (43.8) 2(9.1) 1(33.3) 1 (50.0)
BOR stable disease (%) 18 (47.4) 7 (43.8) 11 (50.0) 1(33.3) 0
BOR progressive disease (%) 7(18.4) 1(6.3) 6(27.3) 1(33.3) 1(50.0)
Unknown or missing (%) 4 (10.5) 1(6.3) 3(13.6) 0 0
ORR (%) 237 43.8 9.1 33.3 50.0

Response in different tumor types:
synovial sarcoma, head and neck carcinoma, lung cancer

\ Hong D et al. ASCO 2020 /
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Adoptive T Cell Therapy

Dose Escalation and Expansion Trial to assess Safety
and Efficacy of ADP-A2M4 in Advanced Solid Tumors

Phase I Study

Results in synovial sarcoma (n=16): durable responses

BOR in 15 patients with post-baseline assessments

9:: 9
C .

.ll
"

El

* =
a
® n
o

Change from baseline (%)

£ & & & 8 o ¥ 8

Iacbg-

PR in 44% patients
Duration of response: m28 weeks (range 12-54 weeks)

Hong D et al. ASCO 2020j
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Adoptive T Cell Therapy

Dose Escalation and Expansion Trial to assess Safety
and Efficacy of ADP-A2M4 in Advanced Solid Tumors

Phase I Study

Adverse events:

« Pancytopenia (leukopenia, lymphopenia, neutropenia, anemia,
thrombopenia)

Fatigue

Nausea

Vomiting

Fever

Cytokine release syndrome (CRS)
Diarrhea

Decreased appetite

Dyspnea

Hypotension

K Hong D et al. ASCO 2020j
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Adoptive T Cell Therapy
ADP-A2M4 SPEAR T Cells in Patients with Advanced
Synovial Sarcoma or Myxoid/Round Cell Liposarcoma
Phase 1II Study

Soft tissue sarcomas \
« >50 subtypes, including liposarcoma and synovial sarcoma
* Prognosis in advanced disease remains unfavorable

MRCLS

Synovial ad engineersd T-cell pathway are shown below qu\u;})

Sarcoma

Synovial Sarcoma

* ~800-1000 new caseslyear in the
United States

+ Often occurs in patients aged <40 years

« High metastatic potential

SPEARHEAD-1 trial

MAGE-A4 antigen
(Highly expressed in
synovial sareoma and MRCLS)

T

Engineered TCRs

MRCLS

» ~750 new cases/year in the United States
+ Typically presents at 35-55 years of age
* One-third MRCLS become metastatic

CLINICAL NEED

SPEARHEAD-1 trial (NCT04044768)

+ Recruiting 45 patients from North America and Europe

+ Advanced synovial sarcoma or MRCLS, prior chemotherapy, HLA-A*02 and
MAGE-A4 positive

Araujo D et al. ASCO ZOZOJ
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Adoptive T Cell Therapy

Final Analysis of NY-ESO-1 specific T Cell Receptor
(TCR) T Cell Therapy in Patients with advanced
Synovial Sarcoma (SS)

Study design

Phase I Study

PART 1 - PART 2 - PART 3 - ';z'lzﬁf_’:“
Screening Leukapheresis Lymphodepletion, Treatment Study 2087"50
& Manufacture & Follow-up (NCT03967223)
Leukapheresis
Manufacture of Treatment Lympho- Lete-cel Follow-up Long-term
Leukapheresis lete-cel eligibility || depletion infusion disease follow-up
eligibility 42 days confirmed Days -7 Day 0 assessment Up to 15 years
screening « Enrichment for Days -13 to -2 Weeks 4, 8, after
28 days CD3+ T cells to -8 Target dose: | | 12, and every lete-cel
before « Activation and 0.125x10° 3 months till N
apheresis transduction (<40 kg) or Year 2, * Toxicity
HLA-A*02 of CD3+ T cells with 5x10° then yearly « Anti-tumor
NY-ESO-1 NY-ESO-1 TCR (240 kg) till Year 5 effects
» T-cell expansion transduced * Immune
» Harvesting, bead cells/kg endpoints
removal, and formulation

D’Angelo S et al. CTOS 2020
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Adoptive T Cell Therapy

Final Analysis of NY-ESO-1 specific T Cell Receptor
(TCR) T Cell Therapy in Patients with advanced
Synovial Sarcoma (SS)

Phase I Study

Cohort 1 from the pilot study and additional cohort 2, 3 and 4:

U EXpressio phodep
1 HIGH HIGH doses of fludarabine and cyclophosphamide
{n=t2) IHC score 2+ or 3+ in 250% of tumor cells Fludarabine 30 mg/m? IV x 4 days*
® Cyclophosphamide 1800 mg/n¥ IV x 2 days®
LOW HIGH doses of fludarabine and cyclophosphamide
2
(p=3) IHC score 21+ in 21% cells but not exceeding 2+ or 3+ in 250% cells Fludarabine 30 mg/m? IV x 4 days®
° 9 ¢ Cyclophosphamide 1800 mg/m? IV x 2 days®
5 HIGH HIGH dose of cyclophosphamide only
(n=5)
IHC score 2+ or 3+ in 250% of tumor cells Cyclophosphamide 1800 mg/n¥? IV x 2 days®
HIGH LOW doses of fludarabine and cyclophosphamide
4
(n=15) IHC 5% or 34 17 350% of tiimer call Fludarabine 30 mg/m? IV x 3 days®
score £+ 0 RESIRRE Cyclophosphamide 600 mg/m? IV x 3 days®
\ D’Angelo S et al. CTOS 2020/
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Adoptive T Cell Therapy

Final Analysis of NY-ESO-1 specific T Cell Receptor
(TCR) T Cell Therapy in Patients with advanced
Synovial Sarcoma (SS)

Phase I Study
Results (n=45): Response rate
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\ D’Angelo S et al. CTOS 2020/




- N
11th SPAEN Annual Conference . COMPREHENSIVE

22-24 April 2021 ‘ escanium GRAZ

Adoptive T Cell Therapy

Final Analysis of NY-ESO-1 specific T Cell Receptor
(TCR) T Cell Therapy in Patients with advanced
Synovial Sarcoma (SS)

Phase I Study

Adverse events:

« Cytopenia (leukopenia, lymphopenia, neutropenia, anemia,
thrombopenia)

« Febrile neutropenia

- Dyspnoea

« Hyponatremia

\ D’Angelo S et al. CTOS 2020
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Conclusio

« Immune Checkpoint Inhibitors show efficacy in specific
histologic STS subtypes such as dedifferentiated liposarcoma,
undifferentiated pleomorphic sarcoma and alveolar soft part
sarcoma

« Identification of biomarkers to predict the response of STS to
Immune Checkpoint Inhibitors is essential

- Kombination strategies (Checkpoint Inhibitores + Tyrosine
Kinase Inhibitors, 2 Checkpoint Inhibitors, Checkpoint
Inhibitors + Chemotherapy) is more effective than
Monotherapies with Checkpoint Inhibitors
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Conclusio

« The complex therapeutic modell of adoptive T cell transfer seems
to work, at least in patients with synovial sarcoma
« Response duration has to be further evaluated

« High costs/long hospitalization!

- Long term adverse events remain to be seen
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