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 Contracted Research: Bristol-Myers Squibb, Merck Sharpe & Dohme,
Aperion Biologics,Array BioPharma

« | will be discussing non-FDA approved indications during my
presentation.
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* Skin cancer is the most common type of

Hiir Epidermis
Ca nce r follicle g el
* Three most common types of skin = : : == ";7;
cancers: e AP v
* Basal cell carcinoma i --’-“_5;7:.

* Squamous cell carcinoma
* Melanoma

Subcutis— |4

* Melanoma was one of the foundational
disease states for testing
immunotherapies
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@ Approved cytokines in melanoma

High-dose interferon alfa-2b Adjuvant — high risk for Induction: 20m 1U/m?2 IV 5x/wk for 4 wks
€ systemic recurrence Maintenance: 10m IU/m? s.c. 3x/wk for 48 wks
Interleukin-2 Stage IV 600k IU/kg/dose Q8hr, up to 14 doses; 9 days of

(Aldesleukin)

Pegylated Interferon alfa-2b  Adjuvant — microscopicor 6 mcg/kg/wk s.c. for 8 doses, then 3 mcg/kg/wk
(Sylatron) gross nodal involvement s.c. for up to 5 years

rest; can repeat up to 28 doses per course
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L ) Approved checkpoint inhibitors in
IMMUNOTHERAPY mela NnoMma

Unresectable/Metastatic
melanoma: newly

2011 diagnosed or after 3 mg/kg Q3W for 4 doses
progression
Adjuvant therapy in stage 10 mg/kg Q3W for 4
e 2015 Il melanoma after doses, then 10 mg/kg
complete resection Q12W for 3 years
Unresectable/Metastatic
melanoma: newly
2017 diagnosed or after 3 mg/kg Q3W for 4 doses
progression, all patients >
12 yr
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ADVANCES“@ Adjuvant Ipilimumab in High-Risk
IMMUNCOTHERAPY™ Stage III Melanoma

No. of Deaths/ 5-Yr Rate
* EORTC 18071 phase I 100+ Total No. (95% CI)
trial 90 %
30 Ipilimumab 1627475 65.4 (60.8-69.6)
Placebo 214/476 54.4 (49.7-58.9
* NCT00636168 s 70l e : )
7 &6 Ipilimumab
. T = T
* Adjuvant ipilimumab - S Placeho L
vs placebo ]
3 407 -
* |pilimumab 10mg/kg & 307
Q3W for four doses, 20 ,
then every 12 weeks 104 Eaéa(;glrat:o for death, 0.72 (95.1% Cl, 0.58-0.88)
for up to 3 years 04— : : : : : , l
0 1 2 3 4 5 6 7 8

Eggermont, NEJM 2016.
© 2019-2020 Sociely for Immunotherapy of Cancer
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e @ Adjuvant Ipilimumab in High-Risk
IMPMUNCTHERAPY™
Stage Ill Melanoma
* ECOG 1609 . i
HR:0.85, p=0.065 HR:0.84, p=NS
* NCT01274338 R
RFS £ e o,
. AdJuvant mtebrferon }IFN) L g § \«-m,
Vs |p| imuma i
(IPI'3) vs i |I|muma% 18
(b \.
i ci)lllmumab Q3W for four AERE"EREE o
seks 1t: en e)[/er 12
weeks for up to 3 years -\\
s B,
® IPI 3 “better than IFN”, IPI N —~Z Pl -
10 trend but not o =y 3 \\\&{
statistically significant £. §
® |PI3 better tolerated than 0s 3 I
IPI'10 HR:0.78, p=0.044 | HR:0.88, p=NS
Tarhini, ASCO Annual Meeting 2019. : e ; ‘ ® ; a
© 2019-2020 Sociely for Immunotherapy of Cancer Vol Years
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Ipilimumab in Stage 1ll/IV Melanoma

* Pooled OS data from 104
10 phase /11l trials

® Previously treated (n
=1,257) or treatment-
naive (n = 604)

Overall Survival
(proportion)

0.4
® |pilimumab 3 mg/kg 0.2
(n=965) or 10 mg/kg R ——
(n =706) 0 T2 % 3 48 6 72 % s 108 1m0
Time (months)

Ipilimumab 1,861 839 370 254 192 170 120 26 15 5 0

QAAEM —ixccc & HOPA Csitc>

Schadendorf, JCO 2015.
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L ) Approved checkpoint inhibitors in
IMMUNOTHERAPY mela NnoMma

Advanced/unresectable
2014 melanoma with 200 mg Q3W*
progression after other
therapy
15t line
unresectable/metastatic
melanoma; currently one
2015 of the NCCN First Line 200 mg Q3W*
Preferred Systemic
therapies for Metastatic
Melanoma (category 1)

Pembrolizumab

Adjuvant therapy of
2019 melanoma following 200 mg Q3W
complete resection
o=
*Qriginal approvals were 2 mg/kg Q3W — updated to flat dosing regimen; current approval also includes 400 mg every 6 weeks S_It'gw

© 2019-2020 aociey 1of immunomsiopy of wancer
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£oe©)  Adjuvant Pembrolizumab in High-
Risk Stage Ill Melanoma

Total No. with Hazard Ratio

No. Event 98.4% ClI
» EORTC 1325/KEYNOTE- dembrolizumsh 514 135 037 045,074
054 phase 1l triaI 100+ Placebo 505 216 1.00
g 90+ P<0.001 by stratified log-rank test
®* NCT02362594 g i
% g 707 o Pembrolizumab
* Adjuvant 2 0]
pembrolizumab vs 25 50 WA s s Placebo
placebo 5 10
° a0
E x 30—
®* Pembrolizumab 200mg & ]
Q3W for up to 1 year & "
(~18 total doses) 5
0 ; Gr g IIZ 1]5 118 211 214

Months

Xeec e HOPA Csite >
Eggermont, NEJM 2018. = it ey G
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Phase Il KEYNOTE-006 Trial

904

80+

Pembrolizumab in Stage Ill/IV Melanoma

Pembrolizumab, Q3W

Pembrolizumab, Q2w

L 70 704
£ <
e 60+ < 60
@ £
& o g 50 N
: 3 Ipilimumab
3 =
2 404 S 40
g 8
g" 30 lf 304
| Pembrolizumab, Q3W
20 ! / 20
|
10 Ipilimumab 10
0 T T T T T T T o ; T T T T T T J
0 2 4 6 3 10 12 14 0 2 4 6 10 12 14 16 18
Month Month

Robert, NEJM 2015.
© 2019-2020 Sociely tor Immunotherapy of Cancer
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ADVANCES“@ Approved checkpoint inhibitors in

IMMUNOTHERAPY™

melanoma

Unresectable/metastatic

melanoma with
progression after other

therapy (original
2014
of the NCCN First Line

Preferred Systemic
therapies for Metastatic
Melanoma (category 1)

Nivolumab

Adjuvant treatment of
2017
resection

*Qriginal approval was 3 mg/kg Q2W, updated to flat dosing regimen

© 2019-2020 Sociely tor Immunotherapy of Cancer

indication); currently one

melanoma after complete

240 mg Q2W or 480 mg
Q4wW*

240 mg Q2W or 480 mg
Q4w
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Eancer ©) Adjuvant Nivolumab vs Ipilimumab
in High-Risk Stage IIl Melanoma

NIVO IPI
* CheckMate 238 phase Events/patients 171/453 221/453
Il trial Median (95% Cl) 30.8(30.3, NRy | 24.1(16.6, NR)
HR (95% Cl) 0.66 (0.54, 0.81)
100 4 Log-rank P value <0.0001
* NCT02388906 %0 -

aMedian estimate not reliable or stable due to few patients at risk.

® Ipilimumab 10mg/kg 70 - . ,700 63%
Q3W for four doses, < 0
then every 3 months for g = - '
up to 1 year T 40 | ! I'50%
30 I 1 1
* Nivolumab 3mg/kg 24 _ e | | :
Q2W for four doses, 09 —m : : |
then every 3 months for ’ 0 é é l9 1’2 1I5 1’8 2‘1 2’4 2I7 3‘0 33'3
up to 1 year T

QAAEM —ixccc & HOPA Csitc>
Miller, ASCO 2018. R | Dbyt
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L ) Approved checkpoint inhibitors in
IMMUNOTHERAPY me | anoma

1 mg/kg nivolumab + 3

BRAF V600 WT mg/kg ipilimumab Q3W

2015 unresectable/metastatic for 4 doses, then
melanoma nivolumab 240 mg Q2W

or 480 mg Q4W

Nivolumab + Ipilimumab
1 mg/kg nivolumab + 3

BRAF V600 WT or mutant  mg/kg ipilimumab Q3W

2016 unresectable/metastatic for 4 doses, then
melanoma nivolumab 240 mg Q2W
or 480 mg Q4W

currently one of the NCCN First Line Preferred Systemic
therapies for Metastatic Melanoma (category 1)

Xeec e HOPA Csitc >

© 2019-2020 Sociely for Immunotherapy of Cancer

10/2/2020



(sitD Sonat tor Imewarherspy of Cincee

ADVANCES IN
©
IMMUNOTHERAPY™

Combination Ipilimumab +

Nivolumab in Stage IllI/IV Melanoma
Phase Ill CheckMate 067 Trial

Hodi, Lancet Oncol 2018.

1004 —— Nivolumab plus ipilimumab
90 —/+ Nivolumab
-©- Ipilimumab
—~ 80
£ HR for nivolumab plus ipilimumab vs ipilimumab:
_r'>u 70-] 0-42 (95% C1 0-35-0-51); p<0-0001
; HR for nivolumab vs ipilimumab:
2 60 053 (95% Cl 0-44-0-64); p<0-0001
g
9 50
S
" 40+
o
g 301
(=%
20
10+
0 T T T T T T T T T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57

Time since randomisation (months)

"_\(‘(‘(‘

s

© 2019-2020 Sociely for Immunotherapy of Cancer

L HOPA Csite >

(sitD S R G
ADVANCES IN @
IMPMUNCTHERAPY™

Variable

Best overall response — no.
)

Complete response

Partial response

Stable disease for =6 mo

Progressive disease

Could not be evaluated
Objective response:

No. of patients

Percent of patients (95% Cl)
Clinical benefit§

No. of patients

Percent of patients (95% Cl)

Tawbi, NEJM 2018.
© 2019-2020 Sociely for Immunotherapy of Cancer

Combination Ipilimumab + Nivolumab
for Patients with Asymptomatic Brain
Metastases

Intracranial  Extracranial Global
(N=94) (N=94) (N=94)
100+, _
— 90
24 (26) 7(7) 8 (9) g 5l
28 (30) 40 (43) 40 (43) £ 704
; Extracranial
2(2) 6 (6) 50 a 607 o o Intracranial
8 5o Global
31(33) 28 (30) 33(35) N
5
9 (10) 13 (14) 8(9) B 30
& 204
-9
52 47 48 lg‘ ‘ ‘
S5 (45-66)  50(40-60) 51 (40-62) 0 3 6 5 12 15 B2 u 2
Months
54 53 53
57 (47-68) 56 (46-67) 56 (46-67)
QAAEM —ixccc & HOPA Csitc>
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Patients Surviving (%)

Importance of Tumor PD-L1 Status
with Anti-PD-1 Monotherapy

Patients
Who Died Median Survival
n/N mo (95% Cl)
11/74 NR.

37/128 NR.
Dacarbazine
PD-L1 Positive 29/74 124 (9.2-NR)
Dacarbazine
PD-L1 Negative 64/126 10.2(7.6-11.8)

Robert, NEJM 2015.

.
.
.
-
-

3 6 9 12 15
Months

© 2019-2020 Sociely tor Immunotherapy of Cancer
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Progression-free Survival (%)

Progression-free Survival (%)

Larkin, NEJM 2015.

1 Nivolumab
- = = = Nivolumab plus

5] —y ipilimumab

i e Ipilimumab

104

0

100~
90—
80
70
60
50+
40
30~ ™
20+ .

— T T T T T T T T T T T T T
o 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 186 17
Manths

Nivolumab

e Ni;-nlumab plus
——— ipllimumab

w0 T e

Ipilimumab

T T T T T T T T T T T
] 1 2 3 4 3 ) 7 8 9 10 11 1z 13 14 15 16 17 18 19

Months

© 2019-2020 Sociely tor Immunotherapy of Cancer

Importance of Tumor PD-L1 Status
between Combination Checkpoint
~ Blockade and Monotherapy

Tumor PD-L1 Positive Patients

Tumor PD-L1 Negative Patients

AceC L HOPA Csitc >
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o<  The use of PD-L1 status to predict overall
MM@ survival is poor with single-agent PD-1 or
combined ipi/nivo...

. PDL-1 (%) >1 <1 >5 <5 > 10 <10
Ipilimumab | 19% 18% 21% 17% 20% 18%
o 075
8 Nivolumab |  54% 35% 58% 42% 58% 44%
L]
EE 050 1oi/Nivo 65% 54% 72% 56% 85% 55%
o
£

0.25+

...but, PD-L1 status predicts higher
Bl ® response rate with anti-PD1 therapy at
I T every PD-L1 expression cut-off

False Positive Rate

0.00

AAEM ——ixcce gHOPA Citc
Wolchok, NEJM 2017. gu‘” E—— o _,.,'..m,;.,{_
® 2019-2020 Sociely for Immunotherapy of Cancer

CCSItE D soomy ortomunsitory o e

ADVANCESN@ In development: Neoadjuvant

IMPMUNOTHERAPY™ . .
immunotherapy in advanced melanoma
Trial Regimen N pCR med RFS med FU

(%) (mo) (mo)

Amaria Lancet Oncol 2018 Dab/Tram 21 58 19.7 18.6
Long Lancet Oncol 2019 Dab/Tram 35 49 23.0 27.0
Blank Nat Med 2018 Ipi+nivo 10 33 NR 32
Amaria Nat Med 2018 Nivo 12 25 NR 20

Ipi+nivo 11 45 NR

Huang Nat Med 2019 Pembro 30 19 NR 18
Rozeman Lancet Oncol 2019 Ipi+nivo 86 57 NR 8.3

AceC L HOPA Csitc >

Menzies ASCO Annual Meeting 2019.
® 2019-2020 Sociely for Immunotherapy of Cancer
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Eancer ©) Approved oncolytic virus in
melanoma

g
o

\
Tumour antigens released
stimulate immune system

2. Immune vaccine action |

mmune Cells 55
g

%

| owg _lApproved | ndicaon | Do |

Local treatment of unresectable Intralesional injection: <4
Talimogene 2015 cutaneous, subcutaneous, and nodal mL at 108 PFU/mL
laherparepvec (T-Vec) lesions in recurrent melanoma after starting; 108 PFU/mL
surgery subsequent

AceC L HOPA Csitc >
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ADVANCES @ Talimogene laherparepvec
(T-VEC) in Stage IlI/IV Melanoma

. . Median (95% Cl) 0S
b Phase Il OPTiM Trlal 100 Events/n (%) in months
. i i . s T-VEC 189/295 (64) 23.3(195t0 29.6)
OnC_OIytIC’ genetlca”y = 80 GM-CSF  101/141(72) 18.9(16.0t0 23.7)
engineered herpes E
virus Ug) -
* Intralesional T-VEC =
106 pfu/mL, S 40-
108 pfu/mL 3 weeks  © b
after initial dose, then 01 | ogrank P 51
Q2w Hazard ratio, 0.79 (95% CI, 0.62 to 1.00)
* Subcutaneous GM- 0 5 10 15 20 25 30 35 40 45 50 55 60
CSF

Study Month

Andtbacka, Kaufman, JCO 2015.
® 2019-2020 Sociely for Immunotherapy of Cancer

AceC L HOPA Csitc >

11



(siti) S

ADVANCESN@ Approved checkpoint inhibitors in
other skin cancers

Patients >12 yr with 800 mg Q2W +
Avelumab 2017 metastatic Merkel cell premedication (first 4
carcinoma cycles)
Adult/pediatric with

Adults: 200 mg Q3W

) recurrent o
Pembrolizumab 2018 advanced/metastatic Pedlatzr(l)%. in;gé;\g/v(up to
Merkel cell carcinoma &
Metastatic cutaneous
Cemiplimab-rwlc 2018 S Gl i) 350 mg Q3W

not candidate for curative
therapies

AceC L HOPA Csitc >
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caci©) Avelumabin 2"d-line metastatic
IMMUNCTHERAPY Mer‘kEl Ce” Carcinoma

* 1st FDA-approved treatment for this status
* Avelumab 10 mg/kg Q2W

150 1 O previous line of any systemiic therapy (n=39)

% 120 Twa or more previous lines of any systemic therapy (n=26)
E
% 100
* ORR: 32%, CR: 9%; PR: 23% i |
w50
100 -, £
o™ i, Hlmmﬂ[ﬂﬂmllmmunm_
£ iBoq : |
E el l' E 50
7 6o S &
£ 50 -l_‘-'_ S -100 -
5 40+ T———
§ 30~ B —
R
T
(+] T T T T T T T

01 2 3 4 5 & 7 EIé'.‘Iﬂll‘.IIIJlli'l;ilISlhllT-']IEﬁ"q

Time sinee breatment initiatian {months)
Mumberatrisk B8 71 43 33 32 3 019 22 20 14 9 & 6 6 5 05 2 2 91 4
(censered)  (0) {20) (10 (10) (100 (20) {12} (18) (1%) (23) (27) (2B) (30) (30) (31) (31} (34) (34} (35) {36)

' Accc &HOPA Csite>
Kaufman, Lancet Oncol 2016. s Acro PO
® 2019-2020 Sociely for Immunotherapy of Cancer
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@ Pembrolizumab in 15t-line advanced
Merkel Cell Carcinoma

* KEYNOTE-017

* Pembrolizumab 2 A B
mg/kg Q3W up to 2 90 not estimable) T monthstonotesimablel
years % =

* mPFS: 16.8 months | © )
(compared to 90 e, .
dayS fOf‘ ChemO) ’ T?me Since Trea:mentInitiatiogo(mont:;) Time Since Treatment Initiation (months)

* 24-month 05:68.7% > " * e v vt v v v

Nghiem, J Clin Oncol 2019.

Dol

RS s A

aasH &HOPA Csite >
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IMMUNOTHERAPY™

PD-L1 expression by tumor cells only

Nghiem, J Clin Oncol 2019.
© 2019-2020 Sociely for Immunotherapy of Cancer

10 10
09 09
08 08
0.7 07 P=.1284
Clb Po0570 = 32
& O 0 0
S o4 o o0s
03 03 |
02 i i 02 PDL1 negat
L1 negative L1 negative
Ll — PO positive 01 b1 posiive
o 5 0 15 20 25 30 3B 4 0O 5 10 15 20 25 30 35 40
Time Since Treatment Initiation (months) Time Since Treatment Initiation (months)
No. at risk (events) No. at risk events) 1.0 4
PDL1 24(00 21(3) 14(9) 10(9) 8(10) 6100 3(1M 200m 0N PD-L124(0) 13(11) 8(14) 6(14) 5(15) 5 09
negative nogative -
PD-L1 23(0) 203 19(4) 13(4) 1@ 10( 8@ 34 0@ PD-L1 23(0) 17(6) 13(8) 10(8) 8(8) 3 08
positive positive 07
Fos
Py 05 P= 9460
© 04
03
02 + Censored
o1 PD-L1 negative
g —— PD-L1 positive

0 5 10 15 20 25 30 35 40
Time Since Treatment Initiation (months)
No. at isk (ovents)

@ Pembrolizumab in 15t-line advanced
Merkel Cell Carcinoma

PD-L1 on all cells in tumor

1.0
09
08
07
06 P=ga71
05
04
03
02
01

PFS (%)

+Censored
PD-L1 negative
—— PD-L1 positive

0 5 10 15 20 25 30 35 40
Time Since Treatment Initiation (months)
No. at isk (ovents)

YALE!

LI SO 80 4@ 3@ 3@ 3@ 2@ 1@ 0@ FDLIS® 30 3@ 30 3@ 3@ 20 0
napaive negave
FOLIOO) 6 N 200 602 B 903 403 003 FOLIAG 2704 18U WS 0G0 S@) 4N 1@ 0@
Ppositive positive

AEM Nooo

RS s A

L HOPA Csite >
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ADV*‘NCESN@ Cemiplimab in advanced/metastatic
cutaneous squamous-cell carcinoma
* Cemiplimab 3mg/kg Q2W

* 47% response rate in metastatic patients
* 60% of locally advanced had objective response

100
A Best Tumor Response for 45 Patients in the Phase 2 Study

g 904
< o 100 W Complete or partial response
- £0 % Could not be evaluated
B o O 82 w0 W Progressive disease
2 R 604 £3 40 M Stable disease
s &% 2
& S 50 8 0
£ & 40 5%
ta Gz -2

30 %% 0

&

2 8E
§ 204 5.;5' 60
-
g R

0 T T T T T T T T T T 5=

0 2 4 6 8§ 10 12 14 16 18 20

Patients

Months

Migden, NEJM 2018.
No. at Risk 59 4 38 30 21 12 6 il 0 0 0

Xeec e HOPA Csitc >
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Eoncer ©) Developmental Immunotherapeutic
IMMUNOTHERAPY Strategies for Melanoma
[ msufficent priming | e % Do

Inadequate T cell

travel to 87°H1/2 recruitment/infiltration
lymph node (2" signal)

How does
Immune
Presence of regulatory T cells and/or tumor rem;i-tmem b\f
M cytokine signa
Ch eCpr| nt Dendritic Cell associated macrophages (including MDSCs) (e.g. CXCL9/10)
. . . . 4 Cytotoxicity
inhibitor oo reen @

® < Neoantigens

Killing

therapy fail? IR A

Granzyme
DAMPS @@(9 perforin

’ Insufficient TMB/neoantigens ‘ Tumor Cells
Alternative immune checkpoint
Expression (TIM3, LAG3, etc.)

Normal Cell

N\
MHC-| bound
native peptide

Loss of tumor antigen
presentation machinery/
loss of interferon signaling

Xeec e HOPA Csitc >

QAAEM
Modified from Liu, Jenkins, Sullivan. Amer J Clin Derm 2018.
© 2019-2020 Sociely for Immunotherapy of Cancer
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Eoncer ©) Developmental Immunotherapeutic
IMMUNOTHERAPY Strategies for Melanoma

cel le]
Cytokines @ ™

Priming and activation
(APCs & Tcells) /=
©)

@ Infiltration of T cells
&/ i

2 into tumors
(CTLs, endothelial cells)

How do we overcome .
resistance?

% ; g tumor

Cancer antigen /7~

presentation @ ‘ HDAC
(dendritic cells/ APCs) @

O Recognition of
cancer cells by T cells
(CTLs, cancer cells)

Combination therapy

Targeted therapy

@)
Release of -/ .

cancer cell antigens Killing of cancer cells

(cancer cell death) (Immune and cancer cells)

Modified from Chen and Melman. Immunity 2015.
© 2019-2020 Sociely for Immunotherapy of Cancer
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Eoncer ©) Recently approved: Combined 10
with BRAF targeted therapy
e Cobimetinib + vemurafenib + atezolizumab

* ORR: 71.8%
* Median duration of response: 17.4 mo

(
o328 888

Sullivan et al. Nature Med. 2019

Xeec e HOPA Csitc >
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Csite
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In development: Combined 10 with
BRAF targeted therapy

IMMUNOTHERAPY™

KEYNOTE-022 Part 3 Study Design
(NCT02130466)

Placebo+D + T

10 Pembro+D + T To

2 g0 2 o0
Pembrolizumab 2 mg/kg Q3W + £ w £ w
Dabrafenib 150 mg BID + H 2 .
Patients Trametinib 2 mg QD k] &
Histologically confirmed £ £ o
unresectable or metastatic stage IV 2 2 -0
BRAF/S%EK.mutant melanoma s 2
No prior therapy g g
Measurable disease 5 57

ECOG PS 0/1

£

Placebo Q3W +

Dabrafenib 150 mg BID +
Trametinib 2 mg QD ORR 63% 72%
Stratification factors?
+ECOGPS (0 vs 1) . . CR 18‘y 13'-y
. Primary end point: PFS (] (]
WL = s S ) Secondary end points: ORR, duration of o o o
response, and OS >60% red 63% 51%
Data cutoff: Feb 15, 2018
e

+wing ta the small number of patints envallad in the ECOG PS 1 and LDH =1.1  ULN strata, these sirata ware com

Csite >

Accc £ HOPA

Ascieto et al, Nature Med 2019.
© 2019-2020 Sociely for Immunotherapy of Cancer

EVAQCES@ In development: Combined 10 with
wuense =/ Oncolytic Virus

N=21 Stage IIIB (N = 1)
m Stage IIC (N = 6)
= Stage VM1a (N = 2)
= Stage IVM1b (N = 4)
= Stage IVM1c (N = 8)

m— CR (N =6)
= PR (N =7)

&
£
I3 8 o
5 8000 mm— PD (N =4) i .
3 g
Z s =
- £ 50
E fE
a S 75
2
; -100
H ’ Confirmed RR of 63%
o
0
PD CR CR CR CR CR PR PD PD PR PR PR PD PR PR PR PD CR - Injected . Neon-{njectad
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Ribas et al Cell 2017
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AONCESH @ In development: Combined 10 with
IL-2 (NKTR-214)

Stage IV 10-Naive 1L Melanoma Cohort at RP2D Best Overall
Response by Independent Radiology

- ve (<1%)

Efficacy (response rate)

E 1L Melanoma (n-38 Efficacy Evaluable) ""“"'::f:"“"“
d a ta fro m n O n - : a;rmdoxk (CR+PR) = 22 :i:;%
randomized cohorts of : e e
. = PD-L1 positive (n=19) 13 (68%)
urothelial bladder cancer, : P
. - Liver metastases (n=10] 5 (50%)
renal cell carcinoma, and
: High level of rdance in ORR between
melanoma looks el e
.« . H 9/38 (24%) Complete Responses
promising 5
Diab et al, ASCO 2018. AAEM A i
Dﬁb 3 :I, SITC 2018. ‘} R e lé HORS M(Sltc_/:
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AONCESH @ In development: Combined 10 with
IMMUNOTHERAPY™ HDAC inhibitor . =

80+ W 5D
B PR Confirmed
B CR Confirmed

* Entinostat +
pembrolizumab

* 19% ORR (1 CR, 9 PR)

* Median duration of
response: 13 mo

% Change From Baseline

* 9 additional patients |
with SD for >6 mo

uuuuuuuuuuuuuuuuuuuuuuu

Sullivan et al, AACR 2019.
© 2019-2020 Sociely for Immunotherapy of Cancer
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AR Pilot Study: Radiotherapy (RT) + Intratumoral
IN . o .
L() Immunocytokine (IT-IC) + Ipilimumab + Nivolumab for

ARSTRER™ Advanced Melanoma
A UWCCC Clinical Trial

Goals:

A. First in human Phase-I testing of IT-IC with an IC that can bind to tumor and mediate
ADCC

B. First in human IT-IC of such an IC immunologically timed after local RT

C. First in human testing of this in combination with anti-CTLA4 and/or anti-PD1

D. Toxicity/Tolerance/Anti-tumor effects

E. Serial biopsies of the same lesions, to look for the changes seen in murine tumors

Protocol chair: Mark R Albertini, M.D.

Radiation Oncology Co-Chair: Zachary Morris, M.D., Ph.D.
Laboratory Co-Chair: Jacqueline A. Hank, Ph.D.

Pathology Co-Chair: Erik Ranheim, M.D., Ph.D.

NCI Grant (R35 CA197078-01) PI: Paul M. Sondel, M.D., Ph.D.

The initial patient intratumoral immunocytokine injection was given 2-17-2020. )
M =ixccc &HHOPA Csite>
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* Melanoma was one of the foundational disease states for testing
immunotherapies

* Avelumab and pembrolizumab are now approved for Merkel cell
carcinoma, and cemiplimab is approved for cutaneous squamous cell
carcinoma

* Combination immunotherapies may lead to higher response rates and
more durable responses

QAAEM —ixccc & HOPA Csitc>
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@ Additional Resources

© 2019-2020 Sociely for Immunotherapy of Cancer

Csi |tJC) Soclery for Immunatherapy of Caneer

Cancer Immunotherapy

GUIDELINES

Sullivan ef al. Journal for InmunoTherapy of Cancer (2018) 6:44

hitps://doi.ong/10.1186/540425-018-0362-6 Journal for ImmuncTherapy

of Cancer

POSITION ARTICLE AND GUIDELINES Open Access

An update on the Society for L
Immunotherapy of Cancer consensus

statement on tumor immunotherapy for

the treatment of cutaneous melanoma:

version 2.0

Ryan J. Sullivan', Michael B. Atkins?, John M. Kirkwood®, Sanjiv S. Agarwala®, Joseph 1. Clark’, Marc S. Emstoff®,
Leslie Fecher’, Thomas F Ga}?wski“, Brian Gastman”, David H. Lawson'®, Jose | uuky”, David F. McDermott'?,

Kim A Margolin'?, Janice M. Mehnert'*, Anna C. Paviick'®, Jon M. Richards'®, Krista M. Rubin', William Sharfrman’,

Steven Silverstein'®, Craig L Slingluff Jr'®, Vernon K. Sondak’®, Ahmad A. Tarhini”’, John A. Thompson®,
Walter | Uvban_ Richard L. Wh!le”, Eric D. Whllman?g, F. Stephen Hodi”® and Howard | Kaufman'"

QAAEM
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Case Studies
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ADVANCES In

IMMUNOTHERAPY™

© 2019-2020 Society for Imm

®,

Case #1: Metastatic Melanoma BRAF mutant

49 y/o male melanoma patient

* Presented with biopsy confirmed
mediastinal LN involvement;
melanoma had BRAFV600E mytation

nunotherapy of Cancer

eec HOPA Csite >
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ADVANCES In

IMMUNOTHERAPY™

© 2019-2020 Society for Imm

®,

Cytology following fine
needle aspiration of
mediastinal lymph node

Courtesy of Dr. Meghan Lubner Courtesy of Dr. Erik Ranheim

QAAEM —ixccc & HOPA Csitc>
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@ What treatment is not an acceptable first line
treatment?

IMMUNOTHERAPY™

* Anti-PD1 monotherapy (pembrolizumab or nivolumab)
* Nivolumab + Ipilimumab
* [pilimumab

* BRAF inhibitor + MEK inhibitor (dabrafenib + trametinib, vemurafenib
+ cobimetinib, or encorafenib + binimetinib)

QAAEM ——ixcce HHOPA Csite>
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@ What treatment is not an acceptable first line
treatment for metastatic BRAF mutant melanoma?

IMMUNOTHERAPY™

* Ipilimumab (less effective than either anti-PD1 alone or anti-PD1 in
combination with ipilimumab)

QAAEM ——ixcce HHOPA Csite>
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ADVANCES I p What treatments are acceptable first line
@ treatments for metastatic BRAF mutant

melanoma?

IMMUNOTHERAPY™

NCCN First Line Preferred Systemic therapy for Metastatic Melanoma
(category 1)

* Anti-PD1 monotherapy (pembrolizumab or nivolumab)
* Nivolumab + Ipilimumab

* BRAF inhibitor + MEK inhibitor if BRAF V600 activating mutation
present (dabrafenib + trametinib, vemurafenib + cobimetinib, or
encorafenib + binimetinib)

QAAEM ——ixcce HHOPA Csite>
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MI\(NUNOWW@ What is the best sequencing of
treatment for patients with advanced
BRAF V600 mutant melanoma?

* EA6134: A Randomized Phase Ill Trial of Dabrafenib +
Trametinib followed by Ipilimumab + Nivolumab at
Progression vs Ipilimumab + Nivolumab followed by
Dabrafenib + Trametinib at Progression in Patients with
Advanced BRAFV600 Mutant Melanoma

QAAEM ——ixcce HHOPA Csite>
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ADVANCES In

IMMUNOTHERAPY™

®,

Case #1: Metastatic Melanoma BRAF mutant

* Initial Therapy:
* |pilimumab and nivolumab
* Tolerated therapy with minimal side effects
for the first 2 cycles
Presented with significant headaches
as well as nausea with vomiting 12
days after cycle #3 of ipilimumab and
nivolumab

© 2019-2020 Sociely for Immunotherapy of Cancer
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ADVANCES In

IMMUNOTHERAPY™

®,

* Comprehensive
laboratory studies
including cortisol, TSH,
T3, T4, testosterone

2 weeks after cycle #3
of Ipi/Nivo

Courtesy of Dr. Meghan Lubner

QAAEM —ixccc & HOPA Csitc>
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@ What immediate treatment decision will maximize
the likelihood for durable antitumor benefit?

IMMUNOTHERAPY™

* Transition to anti-PD1 monotherapy (pembrolizumab or nivolumab)
* Continue nivolumab + Ipilimumab

* Transition to BRAF inhibitor + MEK inhibitor (dabrafenib + trametinib,
vemurafenib + cobimetinib, or encorafenib + binimetinib)

* Treat with high dose steroids

QAAEM —ixccc & HOPA Csitc>
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(éitf:) Sacisty fr immur

svancesn —~x  The following immediate treatment decisions will
not take care of a serious immune-related side
effect and could result in serious toxicity or death.

IMMUNOTHERAPY™

* Transition to anti-PD1 monotherapy (pembrolizumab or nivolumab)
* Continue nivolumab + Ipilimumab

* Transition to BRAF inhibitor + MEK inhibitor (dabrafenib + trametinib,
vemurafenib + cobimetinib, or encorafenib + binimetinib)

QAAEM —ixccc & HOPA Csitc>
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IMMUNOTHERAPY™

Management of Case #1

* Methylprednisolone 1 mg/kg IV twice
daily followed by transition to oral
prednisone with a prolonged taper

* Gl Prophylaxis: omeprazole
* PJP Prophylaxis: bactrim
* Fungal prophylaxis: clotrimazole

* levothyroxine

RS s A

QAAEM —icoo HOPA Clite>
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IMMUNOTHERAPY™

2 weeks after cycle #3 6 weeks after cycle #3
of Ipi/Nivo of Ipi/Nivo

Courtesy of Dr. Meghan Lubner

eec HOPA Csite >
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IMMUNOTHERAPY™

6 weeks after cycle #3 Ipi/Nivo

Pre—treanﬁent

Courtesy of Dr. Meghan Lubner

QAAEM —co GyHOPA
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ADVANCES IN @
IMMUNOTHERAPY™

Clinical Status 2.5 years after cycle #3 Ipi/Nivo

* CT scans stable and without evidence for
progression

* Remains on hydrocortisone 10 mg in the
AM and 5 mg in the PM as well as
replacement levothyroxine

QAAEM —co GyHOPA
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ADVANCES IN @
IMMUNOTHERAPY™

Case #2: Metastatic Melanoma BRAF mutant

76 y/o female patient

* H/o stage IIC ovarian cancer

* Diagnosis of metastatic melanoma of unknown
primary after presenting with enlarged bilateral
axillary lymph nodes

* Ultrasound-guided core needle biopsies of right and
left axillary lymph nodes revealed metastatic
melanoma

* BRAF mutation in codon 600 of the BRAF gene was
detected (V600E mutation)

QAAEM ——xccc gHOPA Csitc>
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IMMUNOTHERAPY™

Pre-treatment

Courtesy of Dr. Meghan Lubner
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Ultrasound guided core needle biopsy of right axillary lymph node

Hematoxylin and Eosin stain Immunostains for Melanoma Cocktail (HMB 45 and Melan A)

Courtesy of Dr. Erik Ranheim

QAAEM —cce $HOPA GCsite >
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ﬁfj‘@ﬁﬁpﬂmg What immunotherapy option(s) would you consider?

* Anti-PD1 alone OR anti-PD1 in combination with Ipilimumab
* Ipilimumab alone

* Interferon alpha 2b

* Interleukin 2

Xeee @HOPA 6_)

e
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@ Appropriate first line immunotherapy options to
consider

IMMUNOTHERAPY™

NCCN preferred first line immunotherapy options (category 1)

* Anti-PD1 monotherapy (pembrolizumab or nivolumab)
* Nivolumab + Ipilimumab

QAAEM ——ixcce HHOPA Csite>
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g s @ Immunotherapy options that are not acceptable
e first line treatments for this patient

* Ipilimumab (less effective than either anti-PD1 alone or anti-PD1 in
combination with ipilimumab)

* Interferon alpha 2b (not an appropriate treatment for metastatic
melanoma due to minimal activity and high toxicity)

* High-dose IL-2 (not appropriate as a first line treatment due to lower
activity, high toxicity, and typically not given to patients over 60 y/o
due to high toxicity)

QAAEM —ixccc & HOPA Csitc>
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ADVANCES N @
PD-L1 Immunohistochemistry
PD-L1 immunohistochemistry was

performed and was positive in less
than 1 % of the tumor cells.

DAAEM eec HOPA Csitc >
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@ Which of the following statements about treatment

e considerations for this patient is false?

* Both anti-PD1 monotherapy and anti-PD1 + ipilimumab combination
therapy may provide durable disease control

* Combination therapy is associated with higher clinical response rates,
progression-free survival, and overall survival at the expense of more
frequent and more severe immune-related adverse events

* Melanomas with low PD-L1 expression can respond to either anti-PD1
monotherapy or anti-PD1 + ipilimumab therapy

* PD-L1 is a validated biomarker for selection of anti-PD1 monotherapy
or anti-PD1 + ipilimumab therapy

QAAEM ——ixccc gHOPA Csitc>
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w.‘.‘-...won,W-v(»') The following statements are correct

* Both anti-PD1 monotherapy and anti-PD1 + ipilimumab combination
therapy may provide durable disease control

* Combination therapy is associated with higher clinical response rates,
progression-free survival, and overall survival at the expense of more
frequent and more severe immune-related adverse events

* Melanomas with low PD-L1 expression can respond to either anti-PD1
monotherapy or anti-PD1 + ipilimumab therapy

QAAEM ——ixccc gHOPA Csitc>
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ﬁ,.,,,wonm,‘@ The following statements is not correct

* PD-L1 is a validated biomarker for selection of anti-PD1 monotherapy
or anti-PD1 + ipilimumab therapy

* Explanation: The use of PD-L1 as a biomarker for selection of anti-PD1
monotherapy or anti-PD1 + ipilimumab therapy is a topic of ongoing
investigtion
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munotherapy of Cancer

Case 2 Management

* Treatment with pembrolizumab with
repeat disease assessments every 3
months

* No significant treatment-associated
toxicity

* Significant anti-tumor response

* Treatment stopped after cycle 26
(approx. 18 months of treatment) due to

separate medical and social
considerations

QALEM
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Pre-Treatment

2+ weeks after cycle #24 of pembrolizumab
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Clinical status after stopping pembrolizumb

* Remains without evidence for disease
progression when last evaluated over 2
years after stopping pembrolizumab

© 2019-2020 Sociely for Immunotherapy of Cancer
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