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CD25 (IL-2Ra) Interesting from a Genetic Perspective

The NEW ENGLAND
JOURNAL o MEDICINE

Risk Alleles for Multiple Sclerosis Identified
by a Genomewide Study

CD25 polymorphisms (P=2.96 x 108 ) are the strongest predictors
of MS risk after those of the HLA locus (P=8.94 x 10-87).

IMSGC. N Engl J Med 2007;357:851-62
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Mechanisms of Anti-human IL-2 Receptor Alpha (IL-2Ra) Chain Action

« Daclizumab: Approved for the prevention of renal allograft rejection as Zenapax®
Humanized anti-human IL-2Ra (CD25, TAC) antibody; 90% Human — 10% Mouse (CDR)

Binds to CD25 preventing IL-2 engaging the alpha chain of the high affinity IL-2 Receptor
and the consequent activation of T cells

* Down modulates IL-2Ra on activated T cells
» Expands CD56"ig"t NK cell clones, which are thought to kill activated T cells*
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NIH Pilot Daclizumab Study in MS
Primary endpoint: cumulative contrast-enhancing lesions (CEL)
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Open-label Trial of IFNB + Daclizumab

Total CEL (Average)
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Rose et al. Neurology 2007;69:785-9.
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CHOICE Study Design

* Multicenter, randomized, double-blind, placebo-controlled

230 patients active, relapsing forms of MS despite treatment with IFNf3
» 51 sites in North America and Europe

» 24-week treatment period with 48-week wash-out

* Regimen: 3 arms randomized 1:1:1
— DAC 2 mg/kg SC q 2 weeks (11 doses) + IFNJ
— DAC 1 mg/kg SC q 4 weeks (6 doses) + IFNB; alternates with placebo q 2 weeks
— Placebo SC q 2 weeks + IFNB
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CHOICE Study Design

Key inclusion criteria
* MS (McDonald), 18-55 years
« EDSS <5.0
+ Stable IFNp regimen for >6 months
* MRI with Gd+ lesion or at least one relapse in past 12 months

Key endpoints
* Primary: New or enlarged Gd+ lesions between Weeks 8 and 24,
adjusted by total number of baseline lesions and type of MS

+ Secondary:
— Relapse rate between Weeks 8 and 24
— Safety
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CHOICE Study Design

Screening
Random|ze = Follow-up Period (No DAC)
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@ 1° endpoint at 24 weeks

All patients on background IFN-beta
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Patient Disposition

Randomized Patients
N=230
]

Placebo
n=77
|
Early terminations

n=3
RCEE
Worsening disease n=1
Adverse event n=1
Lost to follow-up n=0
n=1

Other

Patients who completed 24

weeks of treatment
n=74

Daclizumab 1 mg/kg
n=78
1
Early terminations

n=8
Reasons
Worsening disease  n=0
Adverse event n=3
Lost to follow-up n=1
n=4

Other

Patients who completed 24

weeks of treatment
n=70

90% completed treatment period

Daclizumab 2 mg/kg

n=75
|
Early terminations

n=5
Reasons
Worsening disease n=0
Adverse event n=1
Lost to follow-up n=0
n=4

Other

Patients who completed 24
weeks of treatment

n=70




Baseline Demographics

Placebo DAC 1 mg/kg DAC 2 mg/kg
n=77 n=78 n=75

Age,y Mean 40.8 38.2 40.4
Male, % 28.6 25.6 22.7
Time since 1st symptoms, y

Mean (SD) 9.6 (6.8) 9.3 (6.8) 9.5 (6.9)
RRMS, n (%) 72 (94%) 71 (91%) 69 (92%)
EDSS, mean (SD) 3.0 (1.2) 3.0 (1.2) 3.0 (1.3)

Median (range) 3.0 (0, 6.0) 3.0 (0,6.0) 3.0 (0,6.5)

RRMS = relapsing-remitting MS; EDSS = Expanded Disability Status Scale.
No statistically significant difference between DAC 1 mg/kg vs Placebo and DAC 2 mg/kg vs Placebo, separately.
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Baseline Disease Characteristics
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Placebo DAC 1 mg/kg DAC 2 mg/kg
n=77 n=78 n=75
Number of Gd+ lesions (%)
0 49 (64) 42 (54) 52 (69)
1 17 (22) 11 (14) 10 (13)
2 0] 7(9) 6 (8)
3 1(1) 4 (5) 2 (3)
>4 9 (12) 14 (18) 5(7)
Missing 1(1) 0 0
Mean (SD) 1.1(2.7) 2.7 (7.0)* 0.8 (1.7)
Median (range) 0 (0, 16) 0 (0, 51) 0 (0, 10)
No. of relapses prior 2 y (SD) 2.6 (1.7) 2.6 (1.6) 2.4 (1.2)
Median (range) 2.0 (0, 10) 2.0(0,7) 2.0 (0, 5)

Gd+ = gadolinium-enhancing; *P<0.05,

MERICASS ACADIALY OF
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Dac 1 mg/kg vs. Placebo.




Primary Endpoint — Adjusted New or Enlarged Gd+ Lesions
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Cumulative Number of New or Enlarged Gd+ Lesions by Visit
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*P<0.05 vs. placebo. P-values were estimated from a negative binomial model adjusting
NiURGiaey  for the total number of baseline lesions.




Secondary Endpoint: Unadjusted Annualized Relapse Rate

Weeks 8-24

Unadjusted Annualized Relapse Rate

Total relapses
Patient-years

NEUROLOGY

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

n=77

32% reduction
95% CI: -68% +45%

43% reduction

95% Cl: -74%, +28%

IFN/Placebo
20
23.4

IFN/DAC 1 mg/kg
13
22.5

IFN/DAC 2 mglkg
11

224




Secondary Endpoint: Adjusted Annualized Relapse Rate’
Weeks 8-24

0.45 -
0.40 =
0.35 =
0.30 -
0.25 -
0.20 -
0.15
0.10 -
0.05 =
0.00 =

29% reduction

95% CI: -66%, +47% 34% reduction

95% CI: -70%, +44%

Adjusted Annualized Relapse Rate

IFN/Placebo IFN/DAC 1 mg/kg IFN/DAC 2 mg/kg
P=0.35** P=0.30**
e Estimated from a Poisson regression model adjusting for the number of relapses in the 2 years
NEUROLOGY  prior to randomization and baseline disease status; **Compared with placebo.




Effects of Daclizumab Appeared Reversible Within
~3 Months of Discontinuing Therapy*

4.0 = 56% increase
95% Cl: -23%, +214%
3.5 -

3.0
2.5 7

23% reduction
2.0 95% ClI: -63%, +61%
1.5 =

1.0 1

Adjusted Means of New/
Enlarged Gd+ lesions

0.5

0.0 =
IFN/Placebo IFN/DAC 1 mg/kg IFN/DAC 2 mg/kg

P=0.22** P=0.49**

*Between 10 - 20 weeks after stopping daclizumab; **Estimated from a negative binomial model
NEGROLOGY adjusted for the no. of Gd lesions at baseline and baseline disease status.




Safety Summary
Placebo DAC 1 mg/kg DAC 2 mg/kg

n=77 n=78 n=75

Any Adverse Event 75 (97.4) 78 (100) 71(94.7)
Serious Adverse Events

Any SAE 4 (5.2) 9 (11.5) 11 (14.7)
Selected Adverse Events

Injection Site Reactions 34 (44.2) 30 (38.5) 26 (34.7)

Any Cutaneous Event 20 (26) 35 (44.9) 24 (32)

Grade 3/4 Cutaneous Events 0 (0.0) 1(1.3) 2(2.7)

* Data presented as n (%)
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Safety Summary

Placebo DAC 1 mg/kg DAC 2 mg/kg
n=77 n=78 n=75
Overall Infections 53 (68.8) 54 (69.2) 51 (68.0)
Any Serious Infection 1(1.3) 2 (2.6) 5 (6.7)
Grade 3/4 serious infections 1(1.3) 2 (2.6) 4 (5.3)
Opportunistic Infections 0(0.0) 0(0.0) 0(0.0)

* Data presented as n (%)
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Conclusions
* CHOICE provides proof-of-concept for an anti-CD25 strategy
in MS

* Daclizumab substantially reduced the number of new or
enlarged Gd+ lesions at 2 mg/kg in patients not controlled
with IFN-beta therapy

* Overall results support moving forward into larger studies to
establish long-term safety and efficacy of daclizumab in MS

AMERICASS ACADIALY OF
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