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Stage Il immmunotherapy algorithm

Society for Immunotherapy of Cancer consensus state ment
on tumour immunotherapy for cutaneous melanoma

Kaufman et al, Nat Rev Clin Oncol 2013:10:588

The Society for Immunotherapy of Cancer




Stage Il immunotherapy algorithm

Society for Immunotherapy of Cancer consensus state ment
on tumour immunotherapy for cutaneous melanoma

(1) Limited data on adjuvant therapy without
lymphadenectomy for sentinel node positive cases

(3) Level A data for RFS benefit for high-dose IFN
for one year
with ulceration ot the primary

Kaufman et al, Nat Rev Clin Oncol 2013:10:588

The Society for Immunotherapy of Cancer
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Relapse -free survival

Extended follow-up

Kirkwood et al Clin Cancer Res 2004;10:1670



Meta-analysis of interferon impact on
relapse-free survival

Study or subgroup log [Hazard Ratio] Hazard Ratio Weight Hazard Ratio
(SE) IV Fixed,25% Cl IW,Fixed,95% Cl
Agarwala 201 | -0.0% (0.08) —.r 12.8% 091 [078, 1.07]
Cameron 2001 -0.228 (0.221) - 1 1.7 % 080[ 052, 123]
Cascinelli 2001 -0.133 (0.195) I 22% 088 [ 060, 1.28]
Creagan 995 -0.274 (0.158) D 33% 0.76 [ 056, 1.04 ]
Eggermont 2005 -0.128 (0.08) sl 128 % 088[075 103]
Eggermont 2008 -0.175 (0.075) T 14.6 % 084 [072,097]
Garbe 2008 -0.371 (0.158) . 34 % 069 [051,094]
Grob 1998 -0.301 (0.143) - B 40% 0.74 [ 056,098 ]
Hancock 2004 -0.094 (0.098) G 85 % 051 [075 1.10]
Hansson 201 | -0.223 (0.091 i 9.9 % 0.80 [ 0.67, 096

0.67 [050,088 ]

Kirkwood 2000 0201 @.I11) —— 6.7 % 0.81 [065, 1.0 ]
Kirkwood 2001 0.392 (0.118) — 59% 0.67 [053,085 ]
Kirkwood 2001a -0.528 (0.306) —— 09% 059 [032, 1.07]
Kleeberg 2004 0.049 (0.111) —— 67 % 1.05 [0.84, 131 ]
McMasters 2008 -0.198 (0.278) —T 11 % 082048, 141 ]
Pehamberger 1998 0491 (0211) —_— 18% 0.1 [ 0.40, 093

Total (95% CI) » 100.0 % 0.83 [ 0.78, 0.87 ]

Heterogeneity: Chi? = 1898, df = 16 (P = 027); 12 =16%
Test for overall effect: 7 = 6.63 (P < 0,00001)
Test for subgroup differences: Not applicable
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Mocellin et al, Cochrane Database of Systemic Revie ws 2013;D0110.1002/14651858
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Meta-analysis of interferon impact on
overall survival

Study or subgroup log [Hazard Ratio] Hazard Ratio Weight Hazard Ratio
(SE) IVFixed 95% Ci IV Fixed,95% C|
Agarwala 201 | 001 (0.11) — 8.9 % .01 [08l, 1.25]
Cameron 2001 0151 (0231) A I 20% 0.86 [ 055, 1.35]
Cascinelli 2001 0051 (0.117) T 79 % 095[0.76,1.20]
Creagan 1995 -0.105 (Q.171) T &[T 37 % 090064, 126]
Eggermont 2005 -0.094 (0.089) T [3.6 % 091 [076, 1.08]
Eggermont 2008 0.00] (0.09) 5 e 133 % 1.00[ 084, 1.19]
Garbe 2008 -0478 (0.171) = 37 % 062044, 087]
Grob 1998 -0.357 (0.172) S 3.6% 0.70[ 050, 098]
Hancock 2004 -0062 (0.118) SIS 8.0 % 0941075 1.18]
Hansson 201 | -0.094 (0.103) = 102 % 091 (074, 1.11]
Kirkwood 1996 -0315 (0.154) | 45 % 0.73[0.54,099]
Kirkwood 2000 -0021 (0.122) . L 72% 098077, 1.24]
Kirkewood 2001 -0.328 (0.162) I 4.1 % 0.72[052,099]
Kleeberg 2004 -0.021 (0.12) . 75 % 098077, 1.24]
McMasters 2008 0.068 (0.256) - gt @ 1.6 % 1.07 [ 065, 1.77 ]
Heterogeneity: Chi? = 1493, df = 14 (P = 0.38); I =6%
Test for overall effect: 7 = 297 (P = 0.0029)
Test for subgroup differences: Not applicable
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Mocellin et al, Cochrane Database of Systemic Revie ws 2013;D0110.1002/14651858
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Meta-analysis of interferon impact on
overall survival

Study or subgroup log [Hazard Ratio] ard Ratio Weight Hazard Ratio
(SE) IV,Fixed,35% Cl IV,Fixed,95% Cl
Agarwala 201 | 001 (C.11) — B9 % .01 [08l, 125]
Cameron 2001 0.151 (0.231) & 20% 086 [ 055, 1.35]
Cascinelli 2001 0051 (C.117) R 79 % 095 [0.76, 1.20]
Creagan 1995 -0.105 (0.171) N 37 % 0590 [ 064, 1.26]
Eggermont 2005 -0.0%4 (0.089) T [ [3.6% 091 [0.75, 1.08]
Eggermont 2008 0001 (0.09) SN 133 % .00 084, 1.19]
Garbe 2008 -0478 (0.171) T % 062044, 087]
Grob 1998 -0.357 (0.172) S IS 6% 070 [0.50,098]
Hancock 2004 -0062 (0.1 18) S 8.0 % 054 [ 075, 1.18]
Hansson 201 | -0.0%94 (0.103 — M 10.2 % 091 [0.74, I.11
oo 5% 2315 Q158
Kirkwood 2000 -0021 {(0.122) 098 [077, 1.24]
Kirkwood 200 -0.328 (0.162) A% 0.72[052,099]
Kleeberg 2004 0,021 (0.12) I 75 % 098077, 1.24]
McMasters 2008 0.068 (0.256) - 1 = 1.6 % 1.07 [ 0.65, 1.77 ]

Total (95% CI) - 100.0 % 0.91 [ 0.85, 0.97 ]

Heterogeneity: Chi? = 1493, df = 14 (P = 0.38); I> =6%
Test for overall effect: Z = 297 (P = 0.0029)
Test for subgroup differences: Not applicable

05 07 | 1.5 2

Favours [FIN Favours control

Mocellin et al, Cochrane Database of Systemic Revie ws 2013;D0110.1002/14651858
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Overall survival

Treatment
— |IFNa-2b — QObservation
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E1684

Overall survival
Extended follow -up

Log-rank test: P,=.18; P, =.09

Treatment groups (N = 286)
High-dose IFN

Observation
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5 6 7 8 9 10 11 12 13 14 15 16
Time, yr

Observation 140 95 45
High-dose IFN 146 93 53




ADJUVANT INTERFERON FOR MELANOMA
What are the most critical components?

* Peak plasma level

>V Interferon achieves highest peak plasma
levels

e EXposure

»Pegylated interferon provides superior
exposure to drug over the course of a week

* Duration of therapy

»Both lower dose standard interferon and
pegylated interferon regimens allow
treatment beyond one year
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ADJUVANT INTERFERON FOR MELANOMA
What do we know about peginterferon?

* Pegylated interferon has essentially replaced native
Interferon in the management of hepatitis

« Available data supports that compared to native
Interferon, equitoxic doses of peginterferon are more
effective and equieffective doses are less toxic

« Adjuvant peginterferon in the FDA approved dose
and schedule appears to be associated with fewer
grade 3-4 adverse effects than high dose interferon
and can be given long-term in at least some patient s
with proper dose modification
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Pharmacodynamics of IFN -a2b IV 20 MIU/m?2
5 Days/Week vs Pegylated IFN -a2b SC 6 pg/kg/Week

2500 AUC(week) | Cmax | Ctrough
ﬁB (Uhr/mL) | (U/mML) | (IU/mL)
IFN-alfa | 30050 2490 BLQ
-
E I* |
2 1500 |
5
T ©- IFN-a2b 20 MIU/m?2 5x/Week
S 1000 - - Peg-IFN 6 ug/kg/Week
2
o
O
500
0 ¢ S——— ‘ - g
0 24 48 72 96 120 144 168
Time (hr)

Daud et al, Cancer Chemother Pharmacol 2011:67:657

Department of Cutaneous Oncology MOFFITT @

CANCER CENTER



Pharmacodynamics of IFN -a2b SC 10 MIU/m?2
3 Days/Week vs Pegylated IFN -a2b SC 3 pg/kg/Week

180 T
160 + AUC(week) | Cmax | Ctrough
(U hr/mL) | (U/mL) | (IU/mL)
140 + IFN-alfa 8220 148 BLQ
. Peg-IFN 16434 183 43.8
-
E 120
2
= 100
2 a0 | e Interferon- a2b 10 MIU/m?2 TIW
= -©- Peg-IFN 3 pg/kg
8 60 |
SHR
40
¢
20
D
0 | | I f f " j
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Time (hr)

Daud et al, Cancer Chemother Pharmacol 2011:67:657
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Pharmacodynamics of IFN -a2b IV and SC
vs Pegylated IFN -a2b SC

6 ug/kg/week

B Intron A
B Peg IFN

2.4 ug/kg/week
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Induction Maintenance

Treatment

Daud et al, Cancer Chemother Pharmacol 2011:67:657




EORTC 18991 Phase lll Trial of Peg -IFNa in Stage |ll Melanoma
OS In the SLN+, Ulcerated Primary Population
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== PEG-IFN-a-2b
Observation

N
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P=.006

2 4 6
Time (years)

Hazard Ratio 0.59 (99% CI 0.35, 0.97)
Median OS not reached vs 3.6 years
Eggermont et al, J Clin Oncol 2012;30:3810




EORTC 18991 Phase lll Trial of Peg -IFNa in Stage |ll Melanoma
RFS in the SLN+, Ulcerated Primary Population

== PEG-|FN-a-2b
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P=.06

4 6
Time (years)

Hazard Ratio 0.72 (99% CI 0.46, 1.13)
Median RFS 2.7 years vs 1.7 years
Eggermont et al, J Clin Oncol 2012;30:3810




EORTC 18991.:
RFS In Stratified Subsets

ITT Population (627/629) .

“The result is internally consistent across relevan
subgroups defined by baseline demographics and
prognostic variables”

Herndon et al. Oncologist 2012;17:1323

Microscopic Nodes (271/272)
Clinically Palpable Nodes (356/357)

Lymph 1 Node (339/337)
Lymph 2—4 Nodes (204/204)
Lymph 25 Nodes (76/79)

Ulceration of Primary: Yes (156/156)
Ulceration of Primary: No (302/304)

| 1 |
Numbers in parenthesis indicate numbers of subjects in each arm (Peg-IFN/Observation) 0.5 1.0 1.5

In favor of Peg-IFN <
Hazard Ratio with 95% C.I.

Unpublished data presented to FDA ODAC, October 5, 2009




The “Adjuvant Therapy Bridge
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Meta-analysis of high -dose interferon
Impact on survival at 2 years

Intexteran Contral Weight BR

Shady ni ni % C¥%C1 Randomy
ECOG 1634 s5i147 814 ¥y 0670561 18]
ECOG 1630 B0 N5 Bl a1 DATIDES, 16)
BCOG 1654 a7 (il {18 /4l [ | (824085, (]

Tolal35%0) 21z M7 1000 -‘BJHHI

Tast e heteroganady ci-squares0 18 =] p= 01

Tesd for overell éffect 1=-213 p=0 03

1l i

-
T T Fromars sonil

High dose interferon for one year significantly
Improved survival at two years
(15% increase, p=0.03)
Verma et al Cancer 2006;106:1431
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Interferon management recommendations

Society for Immunotherapy of Cancer consensus state ment
on tumour immunotherapy for cutaneous melanoma

Kaufman et al, Nat Rev Clin Oncol 2013:10:588

The Society for Immunotherapy of Cancer




How much does interferon help?

Interferon alpha compared with treatment other than interferon (including observation) for the adjuvant treatment of melanoma

::m;s" Until better selection methods or more effective therapies are avail-

tervent able, the findings of the present meta-analysis lend support to the

Compari

use of interferon in the routine clinical setting to provide patients

Outcome 3 ;
with the best chance of survival. Moreover, we must remember that

evidence

other well-established adjuvant treatments, such as those routinely
administered to people with breast, colorectal, and ovarian carci-

- nomas, are associated with risk reductions very similar to those
found in this meta-analysis for those with high-risk melanoma
treated with interferon (Ascierto 2008). Therefore, the need for
better therapeutic strategies is an urgent issue for virtually all tu-

mour l'}’pES.

Death

Mocellin et al, Cochrane Database of Systemic Revie ws 2013;D0110.1002/14651858
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ADJUVANT THERAPY OF MELANOMA
What are the most critical components?

 Peak plasma level?

» |V for one month not enough by itself, even for low  er
risk patients

* EXposure?

» Pegylated interferon may __ be most useful in sentinel
node positive patients with ulcerated primaries, bu t
this observation needs to be directly validated

e Duration of therapy?

» No trial has yet proven an advantage for continuing
iInterferon therapy beyond one year
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ADJUVANT THERAPY OF MELANOMA

Let’'s Not Forget The “Low Risk ” Groups

: 3 sentinel-node—negative
Sentinel-node-negative T {62 eyente)
(103 events) : R e
B ) ] Sr e

T

-]
[ ]
1

L
Sentinel-node=positive
[37 events)
Po{).001

HR=2.48

Q 2 4 b B 10 i 4 G 5 10

B0 -

4}- Sentingl-node—positive
FERE

» . HR=3.04

Disease-free Survival |56)
Melanoma-Specihic
Survival [3£)

P01

Years after Randomization Years after Randomization

Mo. at Risk Ma. at Risk

Sentinel-node-negative G4 566 406 04 a7 £ Sentinel-node-negative r 439 716 9] g
subgroup subgroup

Lentinel-node-positiva 132 5 E{) 31 172 7 Sentinel-node—positive 1 100 G5 18 15 7
subgroup subgroup

Morton D et al. N Engl J Med 2006;355:1307-1317

Sentinel node negative patients outnumber sentinel
node positive patients by about 5to 1

The NEW ENGLAND
JOURNALof MEDICINE




THERAPY FOR METASTATIC MELANOMA
Where will we be three years from now?

« Multiple new inhibitors will be available, and likely used
In combination for BRAF mutant metastatic melanoma

 New approaches for NRAS mutant metastatic
melanoma may be available

e Optimum dose/schedule of ipilimumab will be defined,
toxicity management may be improved, new
Immunomodulatory antibodies with more activity and
fewer side effects may be available

« Shouldn’t our stage lll patients today have the bes t
possible chance to get these drugs?
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ADJUVANT THERAPY OF MELANOMA

What Do We Need Most?

« We still need better prognostic markers to
identify patients at risk of relapse, especially in
the sentinel node negative population

* As more potential adjuvant therapy options
become avallable, predictors of efficacy or
resistance will become increasingly important

* We also need improved understanding of
adjuvant therapy’s efficacy in molecularly
defined subsets
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