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Learning objectives

Review the clinical trial evidence on
treatments for acute stroke

Evaluate which treatments are supported
by strong evidence, and which not

Consider which of these can be
Implemented In your own health system

Consider how to resolve uncertainties
about new treatments
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Outline

Evidence-based treatments: use routinely

o All stroke types

— Admit to Stroke Unit
— Prevent aspiration, DVT, urinary sepsis

e Ischaemic stroke:
— Immediate aspirin
— 1.v. thrombolysis < 4.5hrs

 Haemorrhagic stroke: BP reduction
Unproven treatments

 Don’t use them in routine practice
* Do test them in randomised trials!
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Treatments that are effective for both
Ischaemic and haemorrhagic stroke
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Organised inpatient stroke unit care

Study or subgroup

Peto Odds Ratio
Peto,Fixed,95% CI
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—— For every 1000 patients admitted
—— to an organised stroke unit,

> €—— 43 avoid being

- ‘dead or dependent’ at 1 year
. Greatest benefit from

T ‘Comprehensive stroke unit

i ‘model of care

-~
*

0.z 0s 1 2

Stroke Unit Trialists' Collaboration. Cochrane Database of Systematic Reviews
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Comprehensive stroke unit = dedicated
area (beds) in acute hospital

Assessment & monitoring

v

v

Acute management

Physiological Early

Manage

control mobilisation complications

Skilled
nursing

v

v

Multidisciplinary rehabilitation

v

v

Discharge planning

Physiotherapy

Occupational Speech
Therapy therapy

Coordinated multidisciplinary care
= formal multi-disciplinary team meetings 1x per week)
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Whg.gnefits from stxﬁ?ﬁﬁaits care?

hae Subgroup

Age upto 75vrs

Age over 75 yrs P interaction=0.94

Sex

Male . 3

Female - P interaction= 0.98

Stroke severity

Mild stroke .

Moderate stroke ]

Severe stroke | - P interaction = 0,03

Type

Infarct -

Haemorrhage | —- P interaction = 0,51
001 0.1 1 10 100

Favours [experimental] Favours [control]
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Beneficlal effects of stroke unit care
appear to be :

* Independent of patient age, sex, severity,
stroke type

* Independent of parent specialty
(Neurology, Geriatric Medicine, Internal
Medicine)

 Demonstrated in all regions studied
(including low- and middle-income
countries)

* Not dependent on high technology (benefit
even where no access to CT scanning)

« Aresult of a reduction of stroke
complications
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Prevent complications

Assess swallowing on admission
Avoid use of urinary catheters
Carefully position paralysed limb
Mobilise early

Prevent deep vein thrombosis (DVT)
and pulmonary embolism (PE)
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Which of these 4 ways to prevent
deep vein thrombosis after stroke
does most good and least harm?
1. Heparin?

2. Aspirin?

stockings?

4. Intermittent pneumatic
compression (IPC)?
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Evidence-based prevention of
DVT after stroke

No.

trials| pts. Conclusions
?BE and ?técurrent
stroke =?I@ & EC
: bleeding
Heparin 24 | 23,748 = zero benefit
Aspirin 12 | 43,041 Small benefit

Graded compression
stockings 2 2615 No benefit
Intermittent pneumatic DVT and death
compression 3 3035 reduced
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Intermittent pneumatic
compression (IPC)

»S>-
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Effectiveness of intermittent pneumatic compression in
reduction of risk of deep vein thrombosis in patients who
have had a stroke (CLOTS 3): a multicentre randomised
controlled trial

CLOTS (Clots in Legs Or sTockings after Stroke) Trints Colabontion*

Summary

Background Venous thrombeembolism is a common, potentially avoidable cause of death and morbidity in patients
in hospital, including those with stroke. In surgical patients, intermittent pneumatic compression (IPC) reduces the
risk of deep vein thrombosis (DVT). but no reliable evidence exists about its effectiveness in patients who have had a
stroke. We assessed the effectiveness of IPC to reduce the risk of DVT in patients who have had a stroke.

Methods The CLOTS 3 trial is a multicentre parallel group randomised trial assessing IPC in immobile patients (ie,
who cannot walk to the toilet without the help of another person) with acute stroke. We enrolled patients from
day 0 to day 3 of admission and allocated them via a central andomisation system (ratio 1:1) to receive either IPC or
no IPC. A technician who was masked to treatment allocation did a compression duplex ultrasound (CDU) of both
legs at 7-10 days and, wherever practical, at 25-30 days after enrolment. Caregivers and patients were not masked to
treatment assignment. Patients were followed wp for 6 months to determine survival and later symptomatic venous
thromboembolism. The primary outcome was a DVT in the proximal veins detected on a screening CDU or any
symptomatic DVT in the proximal veins, confirmed on imaging, within 30 days of mndomisation. Patients were
analysed according to their treatment allocation. Trial registration: ISRCTN93529999.

Findings Between Dec 8, 2008, and Sept 6, 2012, 2876 patients were enrolled in 94 centres in the UK. The induded
patients were broadly representative of immobile stroke patients admitted 1o hospital and had a median age of 76 years
(IQR 67—54). The primary outcome occurred in 122 (8- 5%) of 1438 patients allocated IPC and 174 {12-196) of 1438 patients
allocated no IPC; an absolute reduction in risk of 3-6% (95% CI 1-4-5-8). Exduding the 323 patients who died
before any primary outcome and 41 without any screening CDU, the adjusted OR for the comparison of
122 of 1267 patients vs 174 of 1245 patients was 0-65 (95% CI 0-51-0.54; p=0-001). Deaths in the treatment period
ocourred in 156 (11%) patients allocated IPC and 189 (13%) patients allocated no IPC died within the 30 days of
treatment period {p=0-057); skin breaks on the legs werereported in 44 {3%) patients allocated IPC and in 20 {136) patients
allocated no IPC (p=0- 002); falls with injury were reported in 33 (2%6) patients in the IPC group and in 24 (2% patients
in the no-1PC group (p=0-2211}.

Interpretation IPC is an effective method of reducing the risk of DVT and possibly improving survival in a wide variety
of patients who are immobile after stroke.
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Delay: onset to randomisation
0-1 day

=2 days

Delay: onset to randomisation
0-2 days

=3 days

Heparin, warfarin, or alteplase used
Yes

Mo

Can lift both legs off bed

Yes

No

Probability of favourable outcome
0-0-15

0-16-1-0

High risk of DVT

Yes

No

Stroke due to haemorrhage
Yes

No

All

Results

IPC reduced
proximal DVT
from12.1% to 8.5%
= 36 DVT’s avoided
per 1000 treated
(p=0.001)

BTy

0-65(0-51-0-84)  0-001

0.1

o

IPC benefit

=

1
10

—

IPC harm
CLOTS-3 trial Lancet 2013
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Prevention of DVT after stroke

Heparin Is of no net clinical benefit:
reductions in DVT and recurrent ischaemic
stroke are offset by increased intra- and
extra-cranial bleeds

Aspirin Is of modest benefit
Compression stockings are ineffective

Intermittent pneumatic compression

— prevents DVT PE and may save lives

— effective In ischaemic and haemorrhagic stroke
— adds benefit to heparin
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Effective treatments for acute
Ischaemic stroke
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Antiplatelet agents in acute iIschaemic
stroke: effect on ‘death or dependency’

AspIrin

MAST-1 1995 4 -
CAST 1937 i
I=T 1997 i
Roden-Jallig 2003 = 4

=ubtotal (959 CI) *
Gp lIb/llla inhibitor p <0.01

Abciximal 2000 4
ARESTT 2005 =
ARESTT-IP 2005 Ly
ARESTT-IAC 2005 Y

ARESTT-IlAY 2008
Subtotal (95% CI) i N.S
05 07 i 15 2

Favours treatment Favours control

>
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Acute Ischaemic stroke: aspirin

* For every 1000 patients treated,
- 12 avoid death or dependency,
- an extra 10 make a complete recovery

- risk of haemorrhage is low (1-2 per 1000) and
IS outweighed by the benefits

 |s of net benefit for a wide range of patients

« Should be given immediately after CT/MR
has excluded haemorrhage
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How to give aspirin immediately.
Ask: can the patient swallow safely?

YES'!

y

aspirin by mouth

NO |

Y

aspirin i.v.

aspirin per rectum
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1.v. thrombolysis with rt-PA
- act FAST!
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Acute Ischaemic stroke: 1.v. thrombolysis

 t-PA should only be administered
— by personnel trained In its use,
— with minimal ‘door-to-needle’ time
—In a centre able to monitor patients adequately

* 3% risk of fatal intracranial haemorrhage
 ‘Time Is brain’, L.v. rt-PA Is most effective
< 3hrs , but benefit up to 4.5 hours of onset

e |ST-3 trial showed treatment benefits:
— people > 80 years,
— severe stroke
— Less long-term disability and better quality of life
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IST-3: Outcome (OHS) at 6 months

00

Control 8%| 13% | 14% | 13% 27% 01
Ordinal analysis: favourable shift in g:

QHS p=0-001 iy

t-PA 9% | 15% | 13% | 16% 27% ::

The odds of surviving with less disabllity were
21% greater for patients treated with rt-PA.

Benefits were.:
e greatest < 3 hours
e not less in patients aged > 80 years
e not less in patients with severe stroke
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All rt-PA trials: Outcome at end of follow-up

Events (No. patients)

Endpoint No. trials Thrombolysis Control Odds Ratio (95% CI)

All deaths by the end of follow-up

All trials before IST3 11 271172033 233 /1944 — -

IST3 1 4087 1515 407 /1520 —u—

All trials 12 679/ 3548 640/ 3464 $> 1-06 (0-94 -1-20)

p=0-33

Alive and independent (mRS 0-2) by the end of follow-up *

All trials before IST3 9 1057 / 1968 900/ 1884 ——

IST3 1 554/ 1515 534 /1520 —[If

All trials 10 1611/ 3483 1434 / 3404 <]> 117 (1:06 - 1-29)
p=0-001

Favourable outcome (mRS 0,1) by the end of follow-up *

All trials before IST3 9 848 /1968 678 /1884 ——

IST3 1 36371515 320/ 1520 ——

All trials 10 1211/ 3483 998 / 3404 <j.> 1-29 (1-16 - 1-43)

Thrombolysis
decreases

p<0-0001

I
0.5

I
2

Thrombolysis
increases
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Treat 1000 patients with I1v rt-PA and:

Among all patients treated < 6h
e 40 more alive and independent

* No Increase In deaths at final FU
In patients treated < 3hrs

* 90 more alive and independent
In patients >80 years
 Comparable benefits
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Implications for practice.

o Consider thrombolytic treatment for a
wider variety of patients,

— Particularly those aged over 80 years
— With more severe strokes

* Reinforce efforts to increase the
oroportion of ischaemic strokes treated < 3

N0Urs

 Have greater confidence that mortality Is
not increased by treatment
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Endovascular treatment?
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Clot retrieval, intra-arterial or v rt-PA?
RCTs of interventional vs v therapy

Trial name Time from Comparison Sample

onset (h) size

MR Rescue 0-8 Usual care vs 120

usual care +
MERCI
SYNTHESIS 0-3 IV vs 350
|A+device
IMS-3 0-3 IV vs IV+IA 600

No advantage of interventional treatment over v
therapy. Further trials ongoing (PISTE etc)
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The dangers of clinical conviction

‘We think it is time to stop
messing around with the
liberal use of endovascular
therapies for acute ischemic
stroke. It Is time to make sure
we get better evidence.’

‘The devices have improved, with higher rates of
recanalization with the new stent-based retrievers...
we should demand randomized data to support their

use.’

Claiborne Johnston. Ann Neurol 2013
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Intensive insulin In acute stroke: no
reduction Iin dead/dependent but
Increased symptomatic hypoglycaemia

Dead or dependent

Study or subgroup COdds Ratio
GIST-UK 2007 .‘
GRASP 2009 =
Kreisel 2005
THIS 2008
Vinychuk 2005 ——

&>
0.2 1

Study or subgroup Odds Ratio
M-H.Fixed,95% CI

CIST-UK 2007 T

GRASP 2009 4

Kraisel 2009 =

Staszewski 200 =

THIS 2008 i

Walters 2006 =

=
a.1 1 1d 100

No net benefit & significant increase in adverse events

Stead CDSR 2011
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Treatments for intracerebral
haemorrhage
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Rapid, intensive blood pressure
lowering < 6hrs In ICH
(INTERACT-2 trial)

early intensive blood pressure (BP)
lowering (target of <140 mmHg systolic)

Versus

guideline-recommended ‘standard’ control
of BP (target of <180 mmHg systolic)
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Intensive

Standard

INTERACT-2
Ordinal shift In MRS scores

Odds ratio 0.87 (95%CI 0.77 to 1.00); P=0.04

\
8.1% 21.1% 18.7% 15.9% 18.1% 6.0% 12.0%
7.6% 18.0% 18.8% 16.6% 19.0% 8.0% 12.0%

Disability but independent

Major disability
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INTERACT- 2 Take home
messages

 BP lowering in acute ICH Is safe, so
@ treat early
@ treat intensively to target systolic BP 140
mmHg
@ Maintain BP reduction for at least 24 hours

 Treat most patients with ICH
« Remember: BP lowering improves
recovery In survivors
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Recombinant factor Vlla in ICH:
effect on death/dependency

Study or subgroup Haemostatic drugs Placebo Risk Ratio
n/™N n/N V.Random 95% Cl
ATICH 22 o/
rfVila phase A USA 7132 I8
rFVila phase lIA EurAsia 3/36 21 .
rFVlia phase IIB 56/303 28/96 -
rfVlla phase lll FAST | 12/557 511262 s 3
rfVila Japan lIA /45 /45
Total (95% CI) 975 423 e
Total events: 180 (Haemostatic drugs), 82 (Placebo)
Heterogeneity: Tau® = 0.06; Chi? = 6.03, df = 4 (P = 020); I* =34%
Test for overall effect: Z = 0.80 (P = 0.42)
0l a2 Q5 | 2 5 10

O

Favours haemostatics Favours placebo

Salman CDSR 2011
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Summary: treatment of ICH
* Intensive BP lowering safe and effective

 Recombinant factor Vlla (very costly):
— Benefit of reduced haematoma expansion
— but increased risk of arterial thromboembolism
— No net benefit

e Tranexamic Acid (TXA)

— CRASH-2 trial (20,000 pts): TXA after trauma
reduced mortality (p= 0.03) & no increase In
thrombotic events

— TICH trial of TXA In primary intracerebral
haemorrhage underway
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Summary: acute stroke

Use treatments supported by evidence:

— stroke unit care,

— Intermittent pneumatic compression to prevent DVT
— aspirin,

— LVv. thrombolysis, selected patients < 3-4.5 hrs

— BP lowering for acute ICH

Don’t use these unproven treatments routinely
— heparin

— Intensive glucose control with insulin

— haemodilution with hydroxyethyl starch

— piracetam, vinpocetine, cerebrolysin

Recruit into ongoing trials!
Begin secondary prevention early

— All stroke: Blood pressure lowering
— Ischaemic stroke: antiplatelet, statin,
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Piracetam: death

Study or subgroup Treatment Contro Peto Odds Ratio
/N n/N Peto Fved 95% (]
Ming 1990 o 29
Platt 1993 37 29
PASS 1997 99/464 76/463 L
Total (95% CI) 501 501 -
1. PASS-2 study remains unpublished!
2. Piracetam still widely used despite possible
harm
al 02 05 | 2 5 10
Favours treatrment Favours control

O

Ricci. CDSR 2011
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Insulin therapy in stroke: effect on death

Study or subgroup Experimental Control Odds Ratio
n/N n/N M-H Fixed 95% Cl
GIST-UK 2007 139/464 128/469 -
GRASP 2009 324 1150 1T
Kreisel 2009 5720 320 N
Staszewski 2007 126 224
THIS 2008 2131 /15 ; -
Walters 2006 i713 /12
Total (95% CI) 578 590 »
Tt=al rosmede Ll fCourmmmrmarda AN T ~evbeed
IUrLgl VYTl - SALATT WIS TLa [ ¥ ) R epely)
Heterogeneity: Chi2 = 1.69,df = 5 (P = 0.89): I? =00%
Test for overall effect Z = 1.01 (P =0.31)
1 L Il Il

002 O 10 50

Favours experimental Favours control

Stead CDSR 2011
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Potential population effect of stroke
Interventions in a population of one million

100 - @3 Gilligan

= Langhorne

90 —

80 —

70 =

60 —

50 —

40 —

30 <

20

Extra independent survivors (modified Rankin scale score 0-2 per year)

10 —

Aspirin® Thrombolysist Stroke unit

Langhorne, Lancet Neurology 2012; 11; 341-8
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Improving your clinical service

o Audit
— % of patients admitted to stroke unit
— % with swallow assessment < 24 hrs
— % aspirin started

e Quality improvement plan
e Participate in research
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Death or major disability (MRS 3-6)

at 90 days

Odds ratio 0.87 (95%CI 0.75 to 1.01)

60

50

40

30

20

10

0

12.0

Intensive

Major
Disability
(3-5)

Death (6)

12.0

Standard

P=0.06

Among survivors
Odds Ratio 0.85
(95%Cl 0.73-0.99)
P=0.05
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INTERACT-2 Systolic BP control

Intensive group to target (<140mmHg)  Systolic BP time trends

462 (33%) at 1 hour 1 hour - 2.4 mmHg (P<0.0001)
200 - 731 (53%) at 6 hours 6 hour - 2¢ mmHg (P<0.0001)
190 1 = = = Standard

— |ntensive

[
]
o

1

[ —
\I
o

L

140 1_l;..|g—|—_(r - 4 ﬁ=l—_|_ﬁL ; -

NRRGBNGBORRUEEIAIIRS,

Target level : 139
130 7
120 7
110 P<0.0001 :
beyond 15mins :
0 -II 1 1 1 :I // : 1 1 1 // 1 1 1 1 1 1 1 1 1 1 1 1
am pm am pm am  pm am  pm am  pm am  pm
R 15 30 45 60 6 12 18 24 2 3 4 5 6 7

Minutes Hours Days / Time
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