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Presentation Number: LB22
Presentation Title: Primary Results of the ACTION Trial of Natalizumabin Acute Ischemic Stroke (AIS)

Author Block: Jacob Elkins, Biogen, Cambridge, MA; Mitchell S Elkind, Columbia Univ, New York, NY; Roland Veltkamp,
Imperial Coll London, London, United Kingdom; Joan Montaner, Vall d’Hebron Res Inst, Barcelona, Spain; S C Johnston,
Univ of Texas, Austin, TX; Aneesh B Singhal, Massachusetts General Hosp, Boston, MA; Kyra Becker, Univ of Washington,
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Lahar Mehta, Biogen, Cambridge, MA

Abstract Body: INTRODUCTION:Brainischemia triggersaninflammatory reaction that worsens outcomes in
experimental stroke models.

HYPOTHESIS: Natalizumab, anantibody that reduces acute brain inflammation in multiple sclerosis, will reduce infarct
volume and improve clinical outcomes after AlS.

METHODS: ACTION was a 90-day, proof-of-concept, multicenter, double-blind, parallel-group phase 2 study evaluating
the efficacy and safety of a single dose of natalizumabin AlS patients. Subjects were randomized 1:1 to receive 300 mg
IV natalizumab (n=79) or placebo (n=82) within 9 hours from when they were last known normal. The primary endpoint
was relative change in infarct growth from baseline to day 5 assessed by MRI. Secondary and exploratory clinical
endpoints were also assessed.

RESULTS: Overall, median baseline National Institutes of Health Stroke Scale (NIHSS) score was 12 and median time to
natalizumab treatment was 6 hours. Median baseline infarct volume was 23.68 mL (natalizumab) and 23.41 mL
(placebo). Natalizumab did not affect infarct volume growth compared with placebo (relative growthratio: day 5, 1.09
[P=0.779]; day 30, 1.06 [P=0.684]). However, on secondary outcomes, more subjects on natalizumabthan on placebo
had an excellent outcome on the modified Rankin Scale (score <1 out of 0-6) at days 30 (odds ratio [OR] 2.88; 90%
[prespecified] confidence interval [Cl] 1.20-6.93) and 90 (OR 1.48; 90% Cl 0.74-2.98). More subjects on natalizumab-than
on placebo also had an excellent outcome on the Barthel Index (score 295 out of 100) at day 90 (OR 1.91; 90% Cl 1.07-
3.41). Similar benefits favoring natalizumab were seen on the Stroke Impact Scale-16 and the Montreal Cognitive
Assessment, although no between-group differences in NIHSS score were observed. The incidences of death
(natalizumab 18% [n=14]; placebo 16% [n=13]) and serious adverse events (natalizumab 46% [n=36]; placebo 46%
[n=38]) were similar.

CONCLUSIONS: While a single dose of natalizumab administered up to 9 hours after stroke onset did not reduce focal
infarct volume growth, treatment wasassociated with improvements in clinical outcomes over 90 days. These results
support further natalizumab studies in AlS.
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Abstract Body: Intro: Many patients with unwitnessed stroke onset are IV tPA ineligible because of timing alone. DWI
Positive, FLAIR negative (DPFN) infarction is predictive of stroke duration < 4.5 hr. We sought to determine the safety of
IVtPA in patientswith DPFN infarct on MR treated within 4.5 hr of symptom discovery.

Methods: Subjects were recruited from 10 sites betweenJan 2011-Oct 2015. Subjects were enrolled who qualified
clinically per AHA guidelines for IV tPAin the 3-4.5 hr window, were >4.5 hr but <24 hr since last seen well, had a DPFN
patternand could get tPA 0.9 mg/kg <4.5 hr since symptom discovery. FLAIR negative cases had no ischemic signal on
FLAIR or subtle signal with a ratio <1.15 of a lesion ROI divided by a mirror-image ROl in the opposite hemisphere.
Primary outcome was a rate of symptomatic ICH (sICH) below the upper 95%Cl of sICH seen in ECASS3, defined as any
intracranial hemorrhage with 4 point increase in NIHSS or causing death; secondary outcome was rate of symptomatic
brain edema. Good outcome was pre-specified as mRS 0-1 at 90 d. Univariate comparisons were by Fisher’s exact for
categorical and Wilcoxon for continuous variables.

Results: Among 80 subjects who received full dose tPAat a median 11.5 hr since last seen well, safety outcomes were
comparable to ECASS3, with 1 case of sICH [1.25% (95%Cl 0.03%-6.80%) vs. ECASS3 5.30% (95%Cl 3.30%-7.80%; p=0.15)]
and 1 of symptomatic edema. Median mRS was 2.0 at 90 d and Barthel 95. Asymptomatic ICH (alCH) on 24 hr CT scan
occurred in 19/80 (23.8%) subjects (HI17, HI26, PH12, PH2 2, SAH 2). Compared to those without alCH, those with any
alCH <90 d had more cardioembolic and large artery strokes, AF, higher median INR, SIR and NIHSS, and worse mRS
scores.

Conclusion: IVtPA 0.9 mg/kg given beyond 4.5 hr since last seen well is safe and feasible in patients with unwitnessed
stroke selected by MR imaging who can be treated <4.5 hr from symptom discovery. Further researchis needed to
determine if this cohort derives clinical benefit from treatment.



[ T2ble. Patiznt characteristics and cimical autcames amang tPAtrested patients with unvitness=d strake ans=t and DPFN pattern,
comparingthase withoutICH vs. any ICH 230 d. The charscteristics of the tPA trested group from ECASS3 are provided for context

All MR WITNESS Patiznts Patiznts with ECASS3 tPA
Patiznts without any | =ny ICH230d | pwvalue | trested cases
[n=80) ICH [n=51} [n=29} [n=418)
Age, meanyr(SD.) 67.5 (12.5) 68.6 [12.3) 65.4 (15.2) 0.49 64.9 (12.2)
Wizlz Gender 3] 56.3 58.2 517 0.66 63.2
Medical History (5]
“Atrizl Fibrillation 275 15.7 183 0.002 127
“Dizbetes Mellitus 28.75 29.4 7.6 1.00 14.8
-Hypertznsion 75.0 70.6 22.8 0.29 62.4
-Previous stroke 15.0 17.7 10.3 0.52 7.7
Current Smokar 225 275 13.8 0.26 30,6
Stroke Subtype (3) 0.002
~Large artery stherosclerosis 15 9.8 211
Cardioembalic 33.8 5.5 48.2
“Small artery ocdusion 5 39.2 0
-Stroke of other determined etiology .5 12.0 3.5
Stroke of undeterminad etiology 18.8 157 211
NIHSS, median (IR} 7.50 6.00 16.00 <0.001 9.00
Initial Labs, median
-Internationzl normalized ratio 1.00 1.00 1.09 0.004
-Glucose 120.0 114.0 130.0 0.13
-Systalic Blood Pressure 156.0 161.0 143.0 0.11 152.6
-Dizstalic Blood Pressure 23.0 23.0 24.0 0.97 24.4
1PA Treatment
Time since last s2en wall, madian hr 1L.45 1175 1123 0.39 1.0
Time since Sx discovery, mediznhr 3.50 3.18 3.55 0.10
Imaging Findings
Eite recorded FLAIR SIR 1.08 1.07 1.10 0.01
-Symptomatic ICH 3] 1.25 (0.03-6.30) 0 3.5 0.36 5.3 (3.30-7.80)
-Any ICH at 24 hr CT scan [38) 25.0 o 59.0 0.0001 7.0
HilorHIZ 13
PHL, PHZ ar SaH 6
-Symptomatic edema [3] 1.25 [0,03-6.80) 4.76 0.00 0.36 6.9 (4.70-9.81)
Clinical Outcomes [n=72)
MRS Score at discharge, madian .00 3.00 2.00 =0.0001
RS Score at 30d, madizn 2.00 2.00 2.00 <0.0001
MRS Score at 90d, medizn 2.00 2.00 3.00 0.005
MG [0-1)2t 304, (%) 347 41.8 2.1 0.14 524
Barthel Index 2t 90d, median 95.00 100.00 85.00 0.04
Mortality [38) 9.7 14 83 0.02 7.7
Preliminary results only; final data will be availzble by ISC. ICH, ir ial hemorrhage; HI, e mormrhagic infarction, PH, parenchymal

hematoma; SAH, subarachnoid hamorrhags; mRS, modified RankinScale;
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Haven, CT; GAMES Investigators

Abstract Body: Background: Patients with large territoryischemic stroke are at high risk for cerebral edema and death
but there is no available pharmacotherapy for its prevention. In the GAMES-RP trial, we evaluated pre-specified
intermediate endpoints to assess the mechanism of action for intravenous glyburide (RP-1127).

Objective: The primary objective of this pre-specified analysis was to evaluate the effect of glyburide treatment on
imaging and plasma endpoints.

Design: The GAMES-RP trial was a prospective, double blind, randomized, placebo controlled phase 2 study.

Population studied: Patients age 18 to 80 years who presented to 18 U.S. centerswith baseline stroke lesion volumes
between 82 and 300 cm3 on magnetic resonance imaging were randomized 1:1 to study drug or placebo. The target
time from symptom onset to drug infusion was < 10 hours.

Intervention: Patients were treated with either RP-1127 (n=44) or placebo control (n=39) as a bolus followed by a
continuous 72 hour infusion, administered within a target of 10 hours.

Outcome measure: The outcome measures were midline shift, total matrix metalloproteinase-9 (MMP-9) levels during
the study drug infusion and adjudicated hemorrhagic transformation (HT) designations.

Results: Subjects treated with intravenous glyburide had decreased midline shift at 72-96 hours (4.4 + 3.6 mm versus 8.8
+ 4.9 mm, p=0.0006). MMP-9 was lower in the RP-1127 treatment arm compared to placebo (211 ng/mL versus 345
ng/mL, p=0.006). Additional analyses relatedto HT and MMP-9 will be presented.

Conclusions and Relevance: Our data provide proof-of-concept information about the mechanism of action of
intravenous glyburide and informs future clinical trial design.

Registry: NCT01794182

Author Disclosure Block: W. Kimberly: Research Grant; Significant; Remedy Pharmaceuticals, NIH /NINDS, American
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