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Three main stroke types

“rapidly developing clinical signs of focal (or global) disturbance of cerebral function, with symptoms lasting 24 hours
or longer or leading to death, with no apparent cause other than of vascular origin

Ischemic Hemorrhage SAH

|
Bleeding around

Clot in into brain brain
artery 10% 5%
85%

www.acponline.org/about_acp/chapters/o

k/gordon.ppt



Key facts

Key stafistics

* Transient ischaemic attack, or TIA (also known as a mini-stroke)
is the same as a stroke, except that the symptoms last for less
There are more than 100,000 A More than 8 out of 10 people than 24 hours.
strokesin the UK each year. /& in the England, Wales and
Thatis around one stroke every Northern Ireland who are eligible * ATIAshould be treated as seriously as a full stroke.
five minutes. for the emergency

- clot-busting treatment, = Full strokes often happen after a mini-stroke. About half of
‘:i There are Qver 1.2 million stroke thrombolysis, receiveit. all strokes that occur after a TIA, happen within 24 hours.?
survivors in the UK. .
o In Scotland only 1in 10 of
8 3 V Every two seconds, someone in all patients will receive this * 1in 12 people (8%) will have afull stroke within aweek of
120 H 3
b4 %, the world will have a stroke. treatment. having a TIA.

England and Wales, and the third disability.
biggest killer in Scotland and

People of working age are two
Northern Ireland.

@
to three times more likely to be
unemployed eight years after

; Stroke is the fourth biggest Almost two thirds of stroke
S /QL killer in the in the UK. Fourthin survivors leave hospital with a
' their stroke.

o *W)* More than 400 children have a

I‘ stroke every year in the UK.
A third of stroke survivors @ The Czszzoé it'lrl?ke to society is 5’/ 8‘/ 12‘/ 1 7‘/
experience depression after ‘ aroun illonayear. (-] (-] (] (-

having a stroke.
at 48 hours at one week at one month at three

a State of the Nation Stroke statistics - February 2018 months34




What causes stroke?

Prevalence in All stroke OR (99% CI) PAR, % (99% Cl) Ischaemic stroke OR (99% Cl) PAR, % (99% Cl) Intracerebral OR (99%Cl) PAR, % (99% Cl)
controls (%} haemorrhage
Self-reported history of hypertension ~ 35.4 - 256(2:33t02.80) 34-4(32.0t036.9) - 2:34(210t02-60) 32.0(291t0351) = 371(319t0431) 42.8(38.9t046-8)
Self-reported history of hypertension
or blood pressure 2140/90 mm Hg 474 - 2:98(272t0328) 47-9(451to50-6) = 278(250t0310) 457(42-4t049.0) = 409(351to477) 56:4(52-0to 60-6)
Current smoking 22:4 - 167 (1-49t01-87)  12-4(10-2t014-9) - 1.93(1-69t0221)  151(12-8t017-8) = 114(0:95t0136) 36 (0-9t013-0)
Waist-to-hip ratio

T2usT1 3441 - 124 (11110 1-39) - 131 (114 10 1-49) la- 116 (0-98 0 1-38)

T3vsT1 329 - 1.44(1-27t01-64) 186(13-3t0253) - 144 (12510167) 20-4(14-310282) - 133(1:09t01:62) 131(6-41t0251)
Diet (mAHEI score)

T2vsT1 34.0 - 077 (0-69 to 0-86) - 075(0-66t0 0-85) - 0-80(0-681t0 0-94)

T3usT1 330 - 0.60(0:53t0 0-67) 232(18.2t028.9) - 059 (05210 0-68) 22.4(17.0t029-0) - 0:61(050t00:74) 24.5(16-5t034-8)
Regular physical activity 163 - 0:60(0-52t00-70)  35-8 (277 to 447) - 063 (0-53t00-74) 334 (24-2to 44-0) —- 0-63(0-48t00-81) 34-6(21-3t0507)
Self-reported history of diabetesor ~ 22.0 - 116 (1-05t01.30)  3-9(1.9t07-6) - 133(118t0150)  7.5(50t0111) - 072(060t00-87) -7:0(-11to-3.0)
HbA, 26-5%

Alcohol

Low or moderate 252 - 114(1:01t01:28) - 107 (0-93t01:23) - 143 (11710 1.74)

High or heavy episodic 25 - 2.09(1.64t0267) 58(34t097) - 214(162t02-82)  4-6(2.0t010.0) —=—  244(164t03.63) 9-8(6-4t014-8)
Psychosocial factors - - 220(178t0272)  17-4(131t022:6) - 198 (1-56t02:52)  151(10-3to 21-5) —=—  284(1981t0408) 247(181t032.8)
Cardiac causes 5.0 - 317(2:68t0375) 91(8-0ta102) - 349(291t0418) 11.4(101t012.8) — 158(1:09t02:28) 1.4(0-6to3-4)
ApoB/ApoAl ratio

T2usT1 34.0 - 128 (114 t0 1-42) - 141 (12410 1-60) - 0-94(079t01-11)

T3vsT1 330 - 1-84(1-65t02:06) 26-8(22-2t0 31-9) - 219(1:92t02-49)  34-0(29-0t039-3) - 110(0:92t0131) 12 (0-0to 98-3)
Composite PAR* 907 (88-7t0 92:4) 91-5(89-4t0 93-2) 87.1(82:2t0 90-8)

I T T T T 1 r T T T T 1 I T T T T 1
o1 02 05 10 20 50 100 01 02 0% 10 20 50 100 01 02 05 10 20 50 100
OR (99%Cl) OR (99% C1) OR (99%Cl)

Lancet 2016;388, 761-775




What causes ischaemic stroke?

Ischaemic stroke

v

v

v

v

v

25% large artery
atherosclerotic
stenosis

25% small artery
disease (lacunes)

25% cryptogenic

20% major-risk
source cardiogenic
embolism

5% unusuval
(eg, dissections,
arteritis)



https://doi.org/10.1016/S1474-4422(13)70310-7

How do we treat strokes?

* Reperfusion therapy
* Neurosurgery

e Stroke unit care

* Prevent complications
* Prevent recurrence

* Rehabilitation




What happens to people after
stroke?




Recurrence rates

R Acute coronary event: . N
R CotonRy s A Rate of Recurrent Stroke According to Time from Symptom | B Rate of Recurrent Stroke According to ABCD? Stroke
chaemic stroke only Tik and schaemic stroke ! :
Onset to Evaluation by Stroke Specialist Risk Scor
5 Gypogenic Log-rank p-0.005 Logrrank p-00003 . 10
= Cardioembolic
20 — Large artery disease
— Smallvessel disease 51 £ s Scoreof 6or 7
S =24 hours 7
— 3 — z
& g -
' . 3 £ Score of 4 or §
: = & > 524 heurs a ————
H g 4
E £ -
T 1 ] 3 Score of 0-3
— ; P
Number at risk -« -« f
Coypto 392 33 29 150 % 49 184 90
Ca bolkc 4an 208 125 3 a1 14 668 £ 204 us n 2
ageartery disease 158 3 76 2 s 10 280 206 139 7 2 19
Small vessel disease 220 191 142 109 65 35 37 269 194 150 94 47|
Months Months
B Cardivembolic events* . .
No. at Ris No. at Risl
0 og-rank p<0.000 1 fank p<0 000
“ Log-rank p<0.0001 Log rankp<0.0001 =24 hours 3593 3289 3101 3067 2965 Score of 0-3 1294 1221 1175 1166 1063
>24 hours 990 926 838 881 850 Scoreof 401 § 1851 1701 1633 1625 1484
30 r g g Scoreof6or] 745 684 657 642 596
= T e
.g b o~ C Rate of Recurrent Stroke According to Finding on Brain D Rate of Recurrent Stroke According to Cause of TIA
£ — Imaging or Minor Stroke (TOAST Classification)
—T 1 " Large-artery
L — Multiple acute infarctions ~— athergedirofis
T T T ) & 1 —" £ s
T, 2 i 6 8 1 3 i s Gther determined
Cryptogenic 812 655 467 302 181 8 & & & - !
Cardioembolic 668 305 183 95 & 2 K] _]_rl g & Cardioembolism
JLarge artery disease 280 m 144 87 46 20f g sdf Single acute € 7 smallvessel —
Jomall vessel disease 317 m 197 154 a7 51 @ & occlusion el
2 S 4
§ a4 H
£ —
] g Undetermined
i, No acute infarction F ! e
P<0.001 by log-rank test
0 o
- 0 3 6 9 12 o 3 6 ] 12
i Months Months
No. at Risk No. at Risk
Moacute infarction 2946 2699 2570 2562 2289 | Largeartery sB7 892 863 853 799
Single acu 995 926 894 8RS 2l atherosclerosis
" nfarction Small-vessel 983 905 sex 857 790
3 ] 1 B 10 o H 2 1 & ) Multiple acute 481 414 397 194 357 acclusion
” % nfarctions Cardicembolism 641 S84 570 s61 a4
Number at risk e ai Other determined 244 214 205 198 184
Cryptogenx 392 283 193 18 n 35 8 608 423 154 7 cause
Cardioombolc 472 181 110 55 3 2 668 307 182 0 2 Undetermined 1354 1263 1206 1199 1085
arge artery disease 158 98 64 E 20 7 280 184 123 37 15| cause
Bmall vessel disease 220 168 121 30 51 27 17 232 164 2 k.

The Lancet Neurology 2015 14, 903-913 Amarenco et al, NEJM 2016;374:1533-42.




Mortality After Stroke in Scotland

Chart 8.1: 90-day mortality for 2017 admissions by NHS board
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Home Time After Stroke in Scotland

Chart 8.3: Mean 90-day home-time for 2017 admissions by NHS board

70

65 3SE Limits

Shetland 2SE Limits
Mean
60

D&G

55 Lanarkshire

FV Fife
50 A&A GG&C
Highlands Lothian

Wi Borders Tayside

45

Mean 90-day home-time

Orkney
Grampian

40

35

30

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

Number of inpatient cases

Scottish Stroke Care Audit data 2019




Outcome by stroke subtype

ESUS 20 32 11 6 3 2 27
Cardioembolic 8 15 8 6 6 5 52
Large-artery atherosclerotic 19 29 13 9 4 4 21
Lacunar 36 39 8 3 5l 13
Undetermined other than ESUS 13 19 10 6 5 S 43
Miscellaneous 38 22 10 N 21 25

mRS=0 mRS=1 mRS=2 mWmRS=3 W mRS=4 EWmMRS=5 HEMmRS=6

Figure 3. Functional outcome at the end of the follow-up. mRS indicates modified Rankin Scale score. Numbers in boxes represent per-
centages. ESUS indicates embolic stroke of undetermined source.

Ntaios et al. Stroke 2015




Cumulative incidence (%)

S
T

N
o
1

w
(%]
|

w
o
1

N
vl
1

20

15

10

Cognitive problems after stroke

o

12

18

24

Time post-stroke (months)

30

36

42

60

] 3 Transient ischaemic attack
3 Minor stroke
B Major stroke
3 UK population prevalence

ine!

Number of vascular risk factors
L m3 @2 [m= B Oo

Prevalence (%)
8
1

100
80
£ 60
g
20
<65 | 6569 ' 7074 ' 7579 | 8084 ' 858 ' 90 |
Age (years)

016/51474-4422(18)30442-3



https://doi.org/10.1016/S1474-4422(18)30442-3

Cognitive problems after stroke

60 TIA
NIHSS <3

—— NIHSS 3-5 ,
—— NIHSS 6-10

— NIHSS >10

Cumulative incidence (%)

T T
0 1 2 3 4 5

Time since index event (years)

Number at risk

TIA (n=655) 595 443 397 368 337

NIHSS <3 (n=714) 613 451 408 377 336
NIHSS3-5(n=295) 210 161 136 118 97
NIHSS 6-10 (n=181) 72 57 50 48 38

NIHSS >10 (n=235) 49 34 28 26 23



https://doi.org/10.1016/S1474-4422(18)30442-3

Anxiety after stroke

A B

Phobic disorder

Phobic disorder

GAD

18 13 \ 7
(10%) (7%) (4%)

(4%)

Depressed

Chun et al. Stroke. 2018;49:556-564




Importance of post stroke anxiety

No anxiety disorder Any anxiety disorder
would not  slightly definitely markedly always
avoid avoid avoid avoid avoid
FQ-agoraphobia 9 2 4 6 8 Mann-Whitney test

Going alone far from home | [
Walking alone in busy streets | |
Going into crowded shops | [

|

1

Travelling alone or by bus
Large open spaces

Going alone far from home i 1 = | p<0.0005
Walking alone in busy streets e p<0.0005

Going into crows shops o | I p<0.0005
Travelling alone or by bus L B p<0.0005
Large open sp: I p<0.0005
FQ-social phobia Being watched or stared at | [
Talking to people in authority | |
Eating or drinking with other people | |
Being criticised | |
Speaking or acting to an audience | [
Being watched or stared at | p——_Iy§_ n) p<0.0005
Talking to people in authority | pr p<0.0005
Eating or drinking with other people | pmmmp p<0.0005
Being criticised | [ = ] p<0.0005
Speaking or acting to an audience | | 1 p=0.0014
FQ-other specific Physically exerting yourself | [
Having sex | |
Being alone at home | |
Any of your normal day-to- Having a headache | |
oo < i Having another stroke | |
day activities for fear of: Having a fall | [
Physically exerting yourself [ | E— P0.0008
Having sex | [ PER.000S
Being alone at home | [ P<0.0005
Any of your normal day-to- Having a headache | | F: 29003
S < Having another stroke | [T p<0.0005
day activities for fear of: [ Having a fall =l p<0.0005

Chun et al. Stroke. 2018;49:556-564




Summary

* Most people survive stroke

* Most people are independent but there are major other major issues
— High rates of cognitive impairment
— High rates of anxiety

* TIAis a high risk condition with high early recurrence rate
— Y of recurrent events are in first year

* Recurrence rate is aetiology specific
— 10 year recurrence rate varies from 10 to 25%



So how do we stop second
strokes??




Prevention of recurrent stroke

Ischaemic stroke

v

v

v

v

v

25% large artery
atherosclerotic
stenosis

25% small artery
disease (lacunes)

25% cryptogenic

20% major-risk
source cardiogenic

5% unusuval
(eg, dissections,

embolism arteritis)
Anti- Anti- Anti- Anticoagulation
platelets / platelets / platelets BP reduction
DAPT No DAPT Statins LAAO
Statins Statins BP reduction ? statins
BP reduction BP reduction PFO closure

CEA



https://doi.org/10.1016/S1474-4422(13)70310-7

So what’s new???




Better patient selection

http://www.i-rapid.com/products-ctp




How good is thrombectomy?

A Overall
CJo 1 32 =3 W4 s W6

Control population
(n=645)

Intervention population
(n=633)

B

Ineligible for alteplase

Control population
(n=80)

Intervention population

Received alteplase
Control population

ol oUN|  m7 | w3 b4
Intervention population 99 | 71 | 194 166 173 5.9 137
(n=525)

0O 10 20 30 40 50 60 70 8 90 100
Patients (%)

Goyal et al. https://doi.org/10.1016/S0140-6736(16)00163-X




So where are we in the UK?

SCOTLAND

NATONAL
GEOGRATHC

https://nationalgeographic.com/

Figure |. Map showing the proportion of patients with ischaemic stroke
receiving mechanical thrombectomy across Europe.’ Reprinted by permission
of SAGE Publications, Ltd.

s 4

Proportion of patients with
|nC|den[ ischaemic stroke receiving
mechanical thrombectomy

48-5.5%

5.6-6.3%

Missing information

https://bsnr.org.uk/




. . . . +
Robot assisted training for the upper limb after stroke 2@ ®
(RATULS): a multicentre randomised controlled trial -
Helen Rodgers*, Helen Bosomworth*, Hermano | Krebs, Frederike van Wijck, Denise Howel, Nina Wilson, Lydia Aird, Natasha Alvarado, m

Sreeman Andole, David L Cohen, Jesse Dawson, Cristina Fernandez-Garcia, Tracy Finch, Gary A Ford, Richard Francis, Steven Hogg, Niall Hughes,
Christopher | Price, Laura Ternent, Duncan L Turner, Luke Vale, Scott Wilkes, Lisa Shaw

- . — 2 . 770 participants randomised between April 2014 to April 2018
Screening/basel ment/rand
Adults 1 week to 5 years post stroke with moderate to severe arm functional limitation.
/ l \ g '
~ -
Robot assisted training | | Enhanced upper limb | Usual care (UC)
(RT) therapy (EULT) )

Provided for 45 min, 3 days Provided for 45 min, 3 days Participants received usual Queen Elizabeth Hospital, North Tynes_ide General Hospital

per week for 12 weeks | per week for 12 weeks ] post stroke care Glasgow (Northumbria Healthcare NHS

o " (NHS Greater Glasgow and Foundation Trust)

237 participants

\ / Clyde)
222 participants

Three month outcome assessment

Queen’s Hospital,
Romford

(Barking, Havering and
Redbridge University

1. Upper limb function (Action Research Arm Test)
2. Upper limb impairment (Fugl-Meyer Test)

[ J
3. Activities of daily living (Barthel ADL Index) Study centres

4. Quality of life (Stroke Impact Scale, EQ-5D-5L) opened in April Hospitals NHS Trust)
5. Adverse events including upper limb pain 2014 194 participants
; Study centre Northwick Park Hospital
. opened in April orthwick Park Hospita
Six month assessment 2015 (London Northwest Healthcare
Outcome measures as above plus resource usage NHS Trust)
117 participants

Lancet 2019, http://dx.doi.org/10.1016/ S0140-6736(19)31055-4




Primary outcom

601

el
o

Percentage Success
S o

B
o

0

44 %

50 %

42 %

3 months

47 %

54 %

44 %

6 months

RT

EULT

uc

RT vs UC

EULT vs UC

RT vs EULT

RT vs UC

EULT vs UC

RT vs EULT

e: ARAT “success”

B
|
€— UC better | RT better —>
& 1.2(0.7,2.0)
1
|
<— UC better | EULT better—>
A d 1.5(0.9,2.5) |3 months
|
|
€—EULT better | RT better —> 0.8 (0513
2 5,1,
, (05.13)
|
|
<— UC better | RT better —>
® 1.2(0.7,2.1)
1
|
<— UC better | EULT better—=
g 1.6 (0.9,2.8) 6 months
|
|
<—EULT better | RT better —> 80543
| 8(0.5,1.3)
|
0 1 2 3

1
Adjusted odds ratic[QBE% Cl]

Lancet 2019, http://dx.doi.org/10.1016/ S0140-6736(19)31055-4




Upper limb function: ARAT

A B
L]
<— Ucbetter | RTbetter —>
40 RT vs UC+ I 1.4 (-1.1,3.8)
RT |
20 €— UCbetter |EULT better—>
EULT vs UC- |—.—| 2.5(0.0,5.1) 3 months
0 1
o “€—EULT better | RT better —>
] RT vs EULTA —— -1.2(-3.6,1.2)
® 40 |
2 EULT 1
20 |
oy €— UC better RT better —>
x RT vs UC+ T 1.0(-1.93.7)
< 0

[
€— UC better | EULT better—>
40 EULT vs UCH I' 0.3 (-2.6,3.0) 6 months
]
! uc I
20 €—EULT better | RT better —>
RT vs EULTH l—lo—l 0.7 (-1.8,3.3)
0 1

Baseline 3 months 6 months 0 5 10

1
Adjusted mean difference[gsg% CI]

Lancet 2019, http://dx.doi.org/10.1016/ S0140-6736(19)31055-4




Upper limb impairment: FMA

A B
T
60 1 €—— UC better 1 RT better —>
RT vs UC | 2.8(0.7,5.0)
40
RT 1
20 €— UGCbetter | EULT better ——>
‘ EULT vs UC | —— 3.0(0.9,5.0) 3 months
0 I
60 g €—— EULTbetter | RTbetter =—3
] RT vs EULT '—OI—' -0.2(-2.2,1.9)
@
= 40
5 EULT 1
E20 «— ucoeter | RTbeter —>
E RT vs UC i 2.5(0.1,5.1)
0 I
60 * «— ucbetter | EULTbetter —>
EULT vs UC ll—.—l 2.4 (-0.24.8) 6 months
40
uc I
20 €—— EULTbetter | RTbetter ——>
RT vs EULT l—r—l 0.1(-2.3,2.7)
0 |

Baseline 3 months 6 months 5 0 5 10
1
Adjusted mean difference[gsg% CI)

Lancet 2019, http://dx.doi.org/10.1016/ S0140-6736(19)31055-4




Activities of daily living: Barthel ADL

20 ¥
<«— uctbetter | RTbetter —>

e
15 RT vs UC 1 0.2 (-0.4,0.8)
10 RT 1

. T H €— UChbetter | EULT better —>
5 ) T : EULT vs UC+ I —e— 0.7(0.2,1.2) 3 months
0 . * 1
2 20 €— EULT better | RT better —3>
8 - RT vs EULT{ '—Q—i -0.5(-1.0,0.0)
7]
T 1
210 EULT T
E 5 : * <«— uchetter | RTbetter —>
= : 1 ] RT vs UC1 I 0.5(-0.1,1.1)
o

0 I
20
€— UChbetter | EULT better —>
15 EULT vs UCH | —a— 0.9(0.3,1.5) 6 months
10 uc !
€— EULT better | RT better —>
5 : RT vs EULT{ —— -0.4 (-1.0,0.1)
0 ] ! |
Baseline 3 months 6 months -2 0 2 4
1
Adjusted mean difference{gsg% CI]

Lancet 2019, http://dx.doi.org/10.1016/ S0140-6736(19)31055-4




Cost effectiveness

Unadjusted mean Unadjusted mean Adjusted” incremental  Adjusted*
cost (98-3% C1) QALYs (983% Q) QALY (98-3% CI) incremental costs
(983%C1)

Adjusted incremental
cost-effectiveness
ratio

Probability that each therapy is cost effective
at different willingness to pay thresholdst

£0 £10000 £20000 £30000 £50000

Robot-assisted  £5387 (4777 to 5996)  0-212(0-195 to 0-229)
training

Enhanced upper £4451 (354810 5354) 0229 (0-213t00-244) 0-010(-0-005 to 0-025) 741 (-461 to 1943)
limb therapy

Usual care £3785(2801t0 4770) 0-212(0-194 to 0-230)

More expensive and
less effective than EULT
in both adjusted and
unadjusted analyses

£74100

0% 0% 0% 0% 0%

10% 15% 19% 26% 38%

90% 85% 81% 74% 62%

Numbers of patients included in analyses were 178 in the usual care group, 259 in the EULT group, and 257 in the robot-assisted training group for the unadjusted cost calculation; 254 in the usual care group,
259 in the EULT group, and 257 in the robot-assisted training group for the unadjusted QALY calculation; and 171 in the usual care group, 254 in the EULT group, and 247 in the robot-assisted training group for
the adjusted analyses. EULT=enhanced upper limb therapy. QALY=quality-adjusted life-year. * Adjusted analysis done using the seemingly unrelated regression (sureg) function on STATA, version 15; adjusted for
centre, baseline ARAT score, time since stroke, baseline costs, and baseline utility score; performed for the comparison between usual care and EULT as the next best alternative. 1The probabilistic sensitivity
analysis includes all three therapies and was done for different threshold values of society’s willingness to pay per QALY (£0, £10000, £20000, £30 000, and £50000).

Table 4: Results from base-case and probabilistic cost-utility analysis for usual care, EULT, and robot-assisted training

Lancet 2019, http://dx.doi.org/10.1




@ JAMA Network:

From: Efficacy of Home-Based Telerehabilitation vs In-Clinic Therapy for Adults After Stroke: A Randomized
Clinical Trial

JAMA Neurol. Published online June 24, 2019. doi:10.1001/jamaneurol.2019.1604

[L' Driving game M Carnival shooting game \i] Space Invaders game M Piano game
T— " Boore:s ’7‘7 “Time: 125 |
~eoe ‘
E Slot machine game E Arm exercise E] Patier}t satisfaction questionnaire E] Stroke Jeopardy

question
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@ JAMA Network:

From: Efficacy of Home-Based Telerehabilitation vs In-Clinic Therapy for Adults After Stroke: A Randomized
Clinical Trial

JAMA Neurol. Published online June 24, 2019. doi:10.1001/jamaneurol.2019.1604

Table 1. Characteristics of Patients in Both Groups

TR Group IC Group

Characteristic (n = 62)° (n= 62"
Age, mean (SD), y 62(14) 60(13)
Baseline arm motor Fugl-Meyer score, 42.8(7.8) 42.7 (8.7)
mean (50)
Box and Blocks score, mean (SD) 21.3(13.3) 238(12.7
Strokﬂtls\sna(l Scale hand domain score, 38.8(26.3) 426(24.1)
= Table 2. Treatment-Related Change in FM Motor Score®
Right 56 54
Ambidextrous 3 a
Lot 3 P Patients, No. FM Score for IC )
Tim ot ok Group, Mean FM Change (TR-IC), Difference
Ho.ofdays, mean (D) 125 2969 Model TR IC Total Change Between Groups (95% CI)°
Patients enrolled <90 d after stroke 16(25.8) 22(35.5)
Stroke subtype H H
Ischemic 54 (87.1) 52(839) Prlmary analySIS
al hemorrhag 8(12.9) 10(16.1) . . . .
e e e ITT with multiple imputation of 62 62 124 8.23 0.06 (-2.14 to 2.26)
race missing outcomes
Asian 6(9.7) 4(6.5)
gl LGS £ C50) Secondary analyses
White 41 (66.1) 39(62.9)
E.::fﬁﬂf.:,u..m :m, o ITT with substitution of 62 62 124 8.58 -0.19(-2.29t01.92)
Gt Deprssion Scalscore mean 3.4 6.1 36(27) “worst-best-case” miSSiﬂg
Montreal Cognitive Assessment score, 24.9(4.1) 24.4(5.0) outcomes
mean (50}
Mottingham Sensor, re, mean (SD) 9.5(25) 2927
"E-‘"Z @:ﬂf@;‘:‘;wjﬂ_m T o Complete case ITT 59 55 114 8.36 0.00(-2.27t02.27)

Paretic side, right 27 (43.5) 36(58.1) Complete case PP 58 55 113 8.36 -0.15 (—241 to 210)

Baseline NIHSS score, median (IQR) 3(2-5) 32-4)

Baseline Modified Rankin scale scare, 2(2-3) 2(2-3)
median (I0R)

Hypertension 50 (80.6) 53(85.5)
Diabetes mellitus 14 (22.6) 17(27.4)
Atrial fibrillation 10(16.1) 4(6.5)
Hypercholesterolemia 40 (64.5) 39(62.9)

Abbreviations: IC. in-clinic: IQR, interquartile range: NIHSS, National Institutes
of Health Stroke Scale; TR, telerehabilitation.

* Data as number f patients unkess othy
indicated




Effects of fluoxetine on functional outcomes after acute >@h ® +l: M Safety and efficacy of co-careldopa as an add-on therapy to

. - H H Crossiark
stroke I(IFgClj’sl)‘ apragmatic, double-blind, randomised, occupational and physical therapy in patients after stroke
controlled tria . . .
(DARS): a randomised, double-blind, placebo-controlled trial
FOCUS Trial Collaboration m
GaryA Ford, Bipin B Bhakta, Alastair Cozens, Suzanne Hartley, Ivana Holloway, David Meads, John Pearn, Sharon Ruddodk, Catherine M Sackley,
Summary N Eirini-Christina Saloniki, Gillian Santorelli, Marion FWalker, Amanda ] Farin
Background Results of small trials indicate that Auoxetine might improve functional outcomes after stroke. The
FOCUS trial aimed to provide a precise estimate of these effects. Lancet 2019; 393: 265-74
No symptoms 4§ > Death
B mRs=0 EEmRs=1 B mRS=2 EmRS=3 EmRs=4 CImRs=5 [CImRs=6
510 122 203 130
Placebo | | | |
! ! Baseline 8 weeks 6 months 12 months
518 (1210 213 ;129 Co-careldopa  Placebo Co<areldopa Placebo Co-careldopa  Placebo Co-careldopa  Placebo
Fluoxetine | | I | (n=308) (n=285) (n=271) (n=261) (n=242) (n=250) (n=222) (n=221)
1 T r r r - Y Ableto wak independently 10 (3%) 703%) 125/308 (41%)  127/285 (45%) 159/308 152/285 (53%) 159/308 162/285 (57%)
40 50 60 70 80 90 100 (52%) (52%)
Proportion (%) Odds ratio (95% CI); p value
Fl Placeb (053-115); 0212
uoxetine lacebo
Patient-reported RMI 24(22) 25(22) 68(42) 70(42) 83(46) 81(45) 87(47) 85(46)
(n=1553) (n=1553) (as continuous)
RS=0 | N " 114 (7% 124 (8% Adjusted mean difference 035 014 017
m o symptoms 47%) 4(8%) (95% Cl); p value (-0-89 0 0-19); 0198 (05010 0.79); 0662 (-0-54100.88); 0637
NEADL* 59.0(110} 86 (12 210(17.7 200(158) 272(182)  273(183) 04(194)  298(189)
mRS=1 | No cdlinically significant disability despite symptoms 302(19%) 309 (20%) e R824 w2 8 ! 2 A4 )
Adjusted mean difference 102 0027
mRs=2 | Slight disability-unable to do everything 156 (10%) 155 (10%) (95% Clj;pvalve (-127t03:30);0382 (-2720278);0985 (-156,3-64); 0434
Barthel Index 77(38) 78(37) 129(51) 132(49) 14-0(57) 144(51) 144(54)  146(51)
mRS=3 | Moderate disability-unableto live independently but can walk 518 (33%) 510 (33%) Adjusted mean difference 0-22 -033 022
(95% C1); p value (-0-87t0 0-43); 0511 (-1081t0041);0378 (-1.04t0 0:59), 0591
MRS-4 Moderately severe disability and unable to walk without help from 121 8%) 122(8%) ABILHAND, logits 08(39) 03(18) 02(23) 04(22) 01(2:4) 03(25) 02(26) 04(26)
another person Adjusted mean difference 010 015 -016
% C1); p val -0.46 to 0-26); 0.58! -05710027); 0478 05910028);0
mRS=5 | Severe disability-unableto situp 213 (14%) 203 (13%) (5% Lol ERIEROIREGSS FASHROFTE 0 Ll
GHQ-12 194(67)  193(7.0) 169(72) 164(66) 151(70)  163(68) 140(68)  144(72)
mRS=6 | Dead 126 (8%) 130(8%) Adjusted mean difference 024 133 077
(95%C1); pvalue (-08810136), 0677 (-2:5710010);0035 (-2:01t0052),0241
No sign of psychological 91(30%) 94 (33%) 128(42%) 121 (43%) 139 (45 125 (44%) ) 133 (47%)
distress

Figure 2: Primary outcome of disability on the modified Rankin Scale at 6 months by treatment group
Ordinal analysis of the modified Rankin Scale (mRS) adjusted with logistic regression for the variables induded in
our minimisation algorithm. 1553 patients had mRS data available in each group; 11 patients in the fluoxetine
group and ten inthe placebo group had missing mRS data. Commen odds ratio 0-951 (95% Cl 0-839-1-079),
p=0-439; adjusted for baseline variables.




VNS — potential neuroplastic treatment

Grasp pre-therapy Grasp post-therapy
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Supination pre-therapy Supination post-therapy @
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Takahashi CD et al. Brain. 2008;131:425-437
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VNS treatment protocols

Therapist presses thumb
) switch and initiates VNS
11 during movemen t

THERAPIST

PR

VNS TRIGGER

In Clinic Therapy
6-weeks paired VNS

0.5 second, 0.8mA stimulation given per
movement (0.0 mA in controls)

Approx. 400 stimulations per session

,; =

0.

PATIENT

At-Home Therapy
Once the patient has completed the In-Clinic Therapy
Patient initiate the Paired VNS

R

The physician or therapist will direct the patient to swipe the magnet over their IPG

implant site to initiate a 30-minute session of stimulation
30-minute session of VNS + rehab tasks daily

After swiping the magnet, the patient should do the rehabilitation tasks that were
assigned by the physician or therapist and should continue to do them for 30 minutes.

(Automatic deliver of 0.5 sec of VNS every 7 seconds).



First clinical study

20 participant study
PROBE design
- 11 non-implant Controls

14 -+

12 -

- 9 Implanted Active Therapy

ITT Analysis

- 5.7 pt difference; 95% Cl: -0.4, 11.8
Per-Protocol Analysis

- 6.5 pt difference; 95% Cl; 0.4, 12.6
Responder rate:

- 75% VNS vs. 38% Controls

Feasible, moving forward justified

UEFM A from Baseline

10 -+

* w Control

VNS

Postl Post3

Stroke. 2016;47:143-50. doi: 10.1161/STROKEAHA.115.010477



Second clinical study

22 participants assessed, consented,
enrolled

[ 17 Subjects Implanted and 1

K 3 investigator excluded (poor surgical \

candidates)

2 self exclusion (time and surgery

concerns)

/

|

Randomized k
8in VNS 9in Control
Group Group
8 Per Protocol 8 Per Protocol
VNS Group Control Group

> 1 eligibility exclusion
(poor sensory function)

|

Stroke. 2018;49:2789-92. https://doi.org/10.1161/STROKEAHA.118.022279




ITT Results

In-clinic

szhfr y pairedwns| -0-05 ?hg;g‘;ij ared VNS
== Control T 0.5p p<0.00 —e— Control
1 p=
10.02
0.4
10 P=0.20 B
0.3F
()
8- 2
5
o) = 6.4) i > 02r - .
2 1 A=95(6.4)in VNS 5 A =0.32 (0.32) in VNS
S 6 1 T 3
B i _ . g
= A =3.8(4.8)in controls Z 01 A =0.01(0.15) in controls
o s
=} s
1 2
4t 08
-0.1f
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Base 6 weeks Post-30 3 Months

6 weeks 3 Months 6 weeks 3 Months

Stroke. 2018;49:2789-92. https://doi.org/10.1161/STROKEAHA.118.022279
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European Stroke Journal

Study protocol for a pivotal randomised 0 LS e Orpriain
study assessing vagus nerve stimulation e euse guideines

during rehabilitation for improved upper DO 101 17712396987315858306
limb motor function after stroke ssace
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Summary

 Mechanical thrombectomy is a sea change in stroke care
— Scotland has a long way to go

* Robotic therapy was disappointing

 We can deliver effective rehab in people’s homes

e So far drugs have failed to improve rehabilitation outcomes
e Other pro-neuroplastic therapies appear promising
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