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Injectable Neuro Stimulation System (iNSS)

'J_,:� 
·. .. 

I 

Brainsgate - Clinical Study Update Oct 20 2018 Page 1 of 14



Injector with Navigation System Guidance

• Implantation by MDs (most often Neurologists)

• Skin to Skin <5 min

Precllnfcal Findings
oose-Effect curve (IUSDEC)1 

and c;erebral Pertuslon: Inverted U.Shaped
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Pl1ot study in humans (vascular dementia)2 

1. Low intensity: CBF increases before perceived sensations

2. Medium intensity: CBF further increases with mild, non-noxious sensation

3.High Intensity: A ·d due to painful sensation (and likely CSF decrease)
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Stimulation Protocol Dose Setting Approach

01scomrort 

Minimum Sensation Lewi (MSL) 

_,,, P,otocol 

1. Start low and escalate in steps

2. Reach minimal sensation level - continue escalation

3. Reach mild discomfort level - lower in steps

4. Reach comfortable tolerance level - treat at this intensity
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uackcround: Pilot Trial in Acute lschemic Stroke: lmpACT-24A 

ACT-24A (2009-2011) 

Safety & efficacy, anterior circulation stroke within 24h

Randomized 2:1, Double-Blind, Sham-Controlled

Primary endpoint mRS 90d improvement above expectations (sliding dichotomy)

• mlTT-all patients receiving at least one active/sham SPG stimulation

• Confirmed Cortical Involvement (CCI) - NIHSS 2! 10, at least one cortical ASPECTS region

Mortality, SAE 

7 Countries, 41 Sites, 300 patients 

p i . Sliding 
opu at,on · Mortality SAE 

Dichotomy 
s 

Signals of potential benefit 
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Safety & efficacy In anterior circulation stroke in 24hrs window

Randomized, Double-Blind, Sham-Controlled 

mRS improvement beyond expectations at 3 months (sliding dichotomy)

• mrrr- all patients receiving at least one active/sham SPG stimulation

• Confirmed Cortical Involvement (CCI) - NIHSS � 10, at least one cortical ASPECTS region

Hochberg multlstep procedure*: requires p<0.05 in both populations, or p<0.025 In one

Between 450 -1000 (prespecified sample size adjustment rule at interim analysis of 350 patients) 

18 countries, 73 sites, 1,000 mlTT patients, June 2011- March 2018 
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lrnp/\CT-248 Study Flow

Tune Period
Activity

. . . . . 

Day 1 • Neurostimulator / Sham implantation

• 1st SPG / Sham stimulation

• Daily SPG I Sham stimulation

• Implant I Sham removal

• Day 30, 60 mRS, NIHSS

• mRS- Local blinded and centrally reviewed
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features

• Robust structure

• Easier, faster implantation

• Stimulation intensity visibility
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Endpoint: mRS Improvement Above Expectations at 3 months

Expected 

Prognostic Model for mRS Outcome mRS 

EJ 
0 
0 
8 
El 

• From 1077 control patients in VISTA

• Predictor

• Age

• NIHSS

• Brain side

Patient Features 

Age, years

Sex (female} 

NIHSS 

Stroke side (left brain} 

Pre-stroke mRS > O 

Hypertension 

Diabetes 

Atrial Fibrillation 

ASPECTS 

Onset (lKW) to 1st Tx 

mlTT Population

Treated Sham 

70 71 

50% 52% 

12 (9-14) 12 (9-14) 
57% 50% 
8·5% 5·6% 
87% 84% 
24% 27% 
25% 26% 

8 (6-9) 8(6-9) 
19·9 18·7 

(16·0-22-6) (15·6 - 21·8} 

Sliding Dichotomy* 

-

0 1 2 3 4 5� 

0 1 2 3 4 5/6 

O 1 2 3 4 5/6 

O 1 2 3 4 5/6 

0 1 2 3 4 5/6 

CCI Population

Treated Sham 

70 72 

48% 49% 

13 (12-15) 13 (11-15) 

57% 52% 

8·6% 6·2% 
87% 85% 
22% 24% 
34% 31% 

7 (5 - 8} 7 (5 - 8} 
19·7 18·5 

(15·8 - 22·5) (15·5-21-1) 
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Patient Features - CCI vs Non-CCI Patients

CCI (n=520) Non-CCI (n=480) All (n=1000) p 

� -

54.6% 51.7% 

7.3% 6.7% 

86.2% 85.2% 

. .. - . 

23.1% 28.3% 

7 (5-8) 9 (7-9) 

32% 18% 

Onset (LKW) to 1st Tx 19.4 

J 
Primary and econdary Efficacy Endpoint

mlTT Id R lio 

h,prown1fllt•l>o"'l'\llffl'lkl� 

-------

()liJir11�oromymR:s) 
114 fOS-9, 14�1 

runct,oo.1llndtllf'l�11rt1 (mR:s 0-2) I 10 fO • �. l � 1J 

llod,lyiflk ,orb,Ut1(111R.().J) 11 {O�,J«;<l) 

I IS(O'l, l'441 

50.9% 0•14 

12 (9 -14) <0-0001 

53.2% 

7.0% 

85.7% 

25.6% 

8 (6-9) 

25% 

19.3 

Oil 

(I l 

0·35 

0·69 

0·67 

0·06 

<0·0001 

<0·0001 

0·53 

Threshold

o.osl
o.o 5 
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Utility Weighted-mRS 

r*"::f Mi::H!l::,-dii'ij 
0 so 0·44 0·05 
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Evolution of Delivered Stimulation Intensity and outcome

R,ductlon ,Ito< OSMS notifoe1tlon 

/ 

J(I) IIO ,oo 
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Endpoint 

Improved Above Expected

(mRS Sliding Dichotomy)

Independence (mRS 0-2)

self-care or Better (mRS 0-3) 

SIS-16 Qol 

• Inverted U-Shaped Dose Effect Curve (IUSDEC)

Dose Response

p-value 

0.0006 

0.0007 

0.0006 

<0.0001 

• Medium stim (25% of SPG pts}: Absolute diff 29%, OR 3.34 (1.84-6.04), p<0.0001

·::::,c-'.:;�,;t predictors of Primar',' Endpoint - CCI

p-vafue

Variab'.es 

Stimulation tevel
0•001 

Brain side 
0-001

Diabetes 

ASPECTS 
0·002 

JHSS 
0·003 

llii::Qs: 

:> PreSd:rs "� � � < didlotl:r.Y using urr 

fr=ooset. fi?rlllsoon.5ex./qe 

"" . Sode.� 
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lmpA 48 1mpA r 4A 

(N•87} (N• 2 J 

2 o" 9•7% 

84 7·7% 

8· " 11·2% 

12-6 8 

Absolut Ollfor nc 

Tr at d . Sh m 

lmpACT-24A fmpACT-24B 

(N=87) (N=520} 

23·0% 9·7% 

8·4% 7·7% 

8·9% 11·2% 

12·6 8·3 

Pooled 

(N=607} 

11-3% 

7·5% 

10·0% 

8·3 

0•005 

0·04 

0·01 

0·01 
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• """""AO patien� within 24h of onset, SPG stimulation to enhance ipsilateral collateral

. d h wed strong evidence of

flow and stabilize the BBB was safe across all patient groups, an s o 

benefit among patients with confirmed cortical infarcts. Neutral efficacy was seen in the

other co-primary, mlTT population.

• Beneficial effect among patients with confirmed cortical infarcts further supported by

• Consistent beneficial effects on all secondary efficacy endpoints

• Strong dose-response relationship, with inverted U-shaped dose-effect curve (IUSDEC)

• Preceding pilot lmpACT 24A trial finding of similar effect

• Increased and robust statistical significance in individual patient data pooled meta-analysis

■ Neurostimulator placement was performed accurately and rapidly, generally by

neurologists 

• Differential benefit in CCI population accords with known greater physiologic importance

of leptomeningeal collaterals to cortical vascular territories

• Benefit magnitude· for every 100 patients treated with SPG stimulat ion:

• 10 more will have a long-term disability level lower than expected; 11 more will perform bodily self­

care or better

• At optimal stimulation levels pot ti lly 29 ' en a more will have long-term disability level lower th 
expected; 27 more will be functionally independent

an
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• Based on the totality of evidence, in acute ischemic stroke patients with

confirmed cortical infarcts, SPG stimulation started within 24h reduces post­

stroke disability over the entire outcome range and increases the proportion of

patients who are alive and independent 3 months after stroke
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