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Life expectancy at 
birth in France 

F 

H 

84.8 

78.2 

Stroke : a public health issue 
–  2400 / million inhabitants / year 
–  80-85% ischaemic 
–  50% preventable 
–  Treatable in case of hyperacute management 
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Effective therapies in acute cerebral ischaemia 
Level of evidence Death and handicap 

prevented for 1,000 
patients treated 

Target Death and handicap 
prevented for 

1,000,000 
inhabitants 

 

Stroke unit Several RCTs and 
meta-analysis 

50 
(mRS 0-1) 

100% 120 

Aspirin Several RCTs and 
meta-analysis 

12 
(mRS 0-1) 

80% 23 

rt-PA < 3 h Several RCTs and 
meta-analysis 

143 
(mRS 0-1) 

20% 69 

rt-PA 3-4.5h Several RCTs and 
meta-analysis 

71 
(mRS 0-1) 

10% 7 

Interventional 
radiology  

5** (+1) positive 
RCTs and meta-

analysis of 8* trials 

125* to 200** 
(mRS 0-2) 

15% 19 to 30 

Hemicraniectomy Meta-analysis 250 
(mRS 0-3) 

1% 2 to 3 
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Outline 
§  Background 
§  Acute stage of cerebral ischaemia 

§  What is proven effective ?  
§  Antiplatelet agents  
§  Heparin and heparinoids 

§  Secondary prevention after cerebral ischaemia 
§  What is proven effective ?  
§  Antiplatelet agents 
§  Oral anticoagulant 

§  Specific issues 
§  Dissections 
§  Prevention of DVT and PE 
§  Cerebral haemorrhage under anticoagulants / antiplatelet therapy 
§  Cerebral ischaemia under anticoagulants / antiplatelet therapy  

§  Conclusions 
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Aspirin 

9 

2,8 3,7 

11,3 

1,1 

9,4 

3,9 4,6 

12,4 

0,6 
0 
3 
6 
9 

12 
15 

Death Ischaemic 
strokes 

All strokes Stroke death Extracranial 
haemorrhage 

Aspirin (300 mg) Placebo 

*** *** ** * 

Day 14 

IST group, Lancet 1997 
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Aspirin vs control 

OR (IC 95%) NEP / 1000 

Under treatment 
- Recurrence of brain ischaemia 
- Intracranial haemorrhage 
- Extracranial haemorrhage  
- Deep venous thrombosis 
- Pulmonary embolism 

 
0.77 (0.69 – 0.87) 
1.23 (1.00 – 1.50) 
1.68 (1.34 – 2.09) 

0.78 (0.36 – 1.67) 

0.71 (0.53 – 0.96) 

 
7 

- 2 
- 4 
- 
1 

End of follow-up (>1 months) 
- Death or dependency  
- Complete recovery 

 
0.94 (0.91 – 0.98) 

1.06 (1.01 – 1.11) 

 
13 
10 

N = 41.325 patients, 8 trials 
Aspirin 160 to 300 mg, started < 48h 
NEP: number of events prevented 

Meta-analysis: The Cochrane Library 2004 
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FASTER 

•  N = 392, TIA or minor stroke, < 24h 
•  Clopidogrel (300 mg then 75mg) or Placebo on top of aspirin 
•  Prematurely stopped for low inclusion rate 
•  Stroke at 90 days 

–  Clopidogrel  7.1% vs 10.8% RR = 0.7 (0.3 – 1.2) 

Kennedy et al, Lancet Neurol 2007  

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.



Other antiplatelet agents 

 
§  Ticagrelor tested in SOCRATES1:  

§  evaluates whether ticagrelor, (antiplatelet agent that blocks 
the P2Y12 receptor) reduces the risk of major vascular 
events compared with aspirin when given within 24  h after 
symptom onset of a mild ischemic stroke or high-risk 
transient ischemic attack. 

1Johnston et al 2015. 
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Heparin 

§  Potential benefits 
–  Decreases risk of thrombus extension 
–  Prevents recurrence of embolic events 
–  Prevents DVT and PE 

§  Potential risks 
–  Symptomatic intra-cranial haemorrhage 
–  Severe extra-cranial haemorrhage 
–  Thrombocytopenia 
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Haemorrhagic transformation 

§  Volume of infarct 

§  Clinical severity 

§  Brain oedema 

§  Early ischaemic signs 

§  Age 

§  High Blood pressure 

§  Cardio-embolic source 

§  On-going anticoagulant therapy 

§  Thrombolytic therapy 

§  Late recanalization 

Predictors of HT 
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Haemorrhagic transformation 

Khatri et am, Stroke 2007 
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Heparin 
 

9 

2,9 4,1 

11,7 

1,3 

9,3 

3,8 4,2 

12 

0,4 
0 
3 
6 
9 

12 
15 

Death Ischaemic stroke All strokes Stroke death Extracranial 
haemorrhages 

Heparin Placebo 

** 
**** 

Day 14 

IST group, Lancet 1997 
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Anticoagulants vs controls 

OR (IC 95%) NEP/ 1000 

Under treatment 
- Recurrence brain ischaemia 
- Intracranial haemorrhage 
- Extracranial haemorrhage  
- Deep venous thrombosis 
- Pulmonary embolism 

 
0.76 (0.65 – 0.88) 
2.52 (1.92 – 3.30) 
2.99 (2.24 – 3.99) 
0.21 (0.15 – 0.29) 
0.60 (0.44 – 0.81) 

 
9 

- 9 
- 9 
281 
4 

End of follow-up (> 1 month) 
- Death 
- Death or dependency  

 
1.05 (0.98 – 1.12) 
0.99 (0.93 – 1.04) 

 
- 

N = 23.547 patients, 22 trials 
Unfractionated heparin, LMWH, heparinoids, VKA, antithrombin.  
Started within 14 days 
NEP: number of events prevented 

Meta-analysis: The Cochrane Library 2004 
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Anticoagulants vs controls 

Meta-analysis: The Cochrane Library 2004 
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Anticoagulants vs. antiplatelets 

Meta-analysis: The Cochrane Library 2004 
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0 2 4 6 8 

Placebo 

Aspirin 

SC heparin 

Heparin 10000 + aspirin 

Heparin 25000 

Heparin 25000+aspirin 

Brain ischaemia Pulmonary embolism Haemorrhagic stroke Severe haemorrhage 

5,9% 

4,9% 

5,1% 

4,2% 

7,2% 

7,5% 

Association anticoagulant + antiplatelets 

IST group, Lancet 1997 
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Cardio-embolic ischaemic stroke 

7 trials, n = 4624 patients 
Recurrent ischaemic stroke: 3% vs 4.9% , OR 0.68 (0.44 – 1.06), p = 0.09, NNT 53 
Symptomatic intracanial haem : 2.5% vs 0.7%, OR 2.89 (1.19 – 7.01), p=0.02, NNH 55 

Paciaroni et al, Stroke 2007 
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ESO 2008 
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When to start OAC in cerebral ischaemia + 
atrial fibrillation ?  

Recommendations ESO 20081 AHA/ASA 20062, ACCP 

20083 

TIA or minor IS Immediately < 2 weeks 

Large infarct Wait 4 weeks Extra delay (not detailed) 

1Cerebrovasc Dis 2008;25:457–507; 2Stroke 2006;37;577-617;  
3Chest 2008 
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Outline 
§  Background 
§  Acute stage of cerebral ischaemia 

§  What is proven effective ?  
§  Antiplatelet agents  
§  Heparin and heparinoids 

§  Secondary prevention after cerebral ischaemia 
§  What is proven effective ?  
§  Antiplatelet agents 
§  Oral anticoagulant 

§  Specific issues 
§  Dissections 
§  Prevention of DVT and PE 
§  Cerebral haemorrhage under anticoagulants / antiplatelet therapy 
§  Cerebral ischaemia under anticoagulants / antiplatelet therapy  

§  Conclusions 
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Areas of certainty 

From Davis and Donnan, NEJM 2012 
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Areas of uncertainty 

From Davis and Donnan, NEJM 2012 
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Aspirin 

  
§  13% RRR for major ischemic events after 

non-selected TIA or ischemic stroke1 
§  Incidence of GI-bleedings: dose-dependent 
§  No difference of efficacy with the daily dose 

(< 160 mg / 160 – 325 / >500 mg) 

1ATT collaboration, 2002; 2Algra et al, 1996. 
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Other antiplatelet agents 

 
§  Clopidogrel1 and combination of aspirin plus dipyridamole2 

are superior to aspirin, but with very small absolute benefits.  
§  Comparison of aspirin plus dipyridamole with clopidogrel : 

similar outcomes in the two treatment groups. 3 
§  No benefit, and increased hemorrhagic risks, with the combined 

use of clopidogrel and aspirin as compared with clopidogrel 
alone4 or aspirin alone5 for long-term secondary prevention after 
stroke. 

1CAPRIE, 1996; 2Algra et al, 2006; 3Sacco et al, 2008; 4Diener et al, 2004; 5Bhatt et al, 2006. 
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Outline 
§  Background 
§  Acute stage of cerebral ischaemia 

§  What is proven effective ?  
§  Antiplatelet agents  
§  Heparin and heparinoids 

§  Secondary prevention after cerebral ischaemia 
§  What is proven effective ?  
§  Antiplatelet agents 
§  Oral anticoagulant 

§  Specific issues 
§  Dissections 
§  Prevention of DVT and PE 
§  Cerebral haemorrhage under anticoagulants / antiplatelet therapy 
§  Cerebral ischaemia under anticoagulants / antiplatelet therapy  

§  Conclusions 
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Oral anticoagulation 
Vitamin K antagonists for secondary prevention in atrial fibrillation.  

1EAFT, 1993 
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Oral anticoagulation 

§  Vitamin K antagonists for cardio-embolic stroke.  

§  VKAs are also more effective than aspirin alone or combination 
aspirin plus clopidogrel 

§  Aspirin on top of VKAs does not provide any additional benefit 
and increases the bleeding risk 

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.



Antithrombotic agents 

§  Vitamin K antagonists for non cardio-embolic stroke.  

§  VKAs are not more effective than aspirin to reduce the risk of 
recurrent stroke after non cardioembolic strokes and are 
associated with an increased bleeding risk. 1,2  

1Mohr et al, 2001; 2SPIRIT, 1997 
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New oral anticoagulant 
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Atrial fibrillation 
%

 r
ec

ur
re

nc
es

 / 
ye

ar
 u

nd
er
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la

ce
bo

 

High-risk  

4% 

12% 

§  Oral anticoagulation (Vitamin K antagonist with 
target INR 2-3, or new OAC)  

§  Oral anticoagulation (Vitamin K antagonist with 
target INR 2-3, or new OAC)  

§  or aspirin 325 mg / day 

§  Aspirin 325 mg / day 
§  Or no treatment 

Medium-risk  

Low-risk 

1% 

0% 

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.



Outline 
§  Background 
§  Acute stage of cerebral ischaemia 

§  What is proven effective ?  
§  Antiplatelet agents  
§  Heparin and heparinoids 

§  Secondary prevention after cerebral ischaemia 
§  What is proven effective ?  
§  Antiplatelet agents 
§  Oral anticoagulant 

§  Specific issues 
§  Dissections 
§  Prevention of DVT and PE 
§  Cerebral haemorrhage under anticoagulants / antiplatelet therapy 
§  Cerebral ischaemia under anticoagulants / antiplatelet therapy  

§  Conclusions 

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
16

 ©
 A

BC - 
W

IN
 S

em
ina

r.  
 A

ll r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.



Only 1 trial (CADISS) stopped 
for low recruitment rate.  

Dissection 

The Cochrane Library 2003 
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§   N = 740 patients, 6 trials 
§  Les DVT OR = 0.52 (0.56 – 0.79) 
§   No effect on death 

Prevention of DVT and PE 

The Cochrane Library 2005 
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Cerebral haemorrhage under 
anticoagulant therapy 

•  Incidence  
–  0.3% - 0.6% / year 

•  Often leads to death 
•  Restart AC ? 

n  Predictors 
n  Age > 75 years 
n  High BP 
n  INR > 4-5 
n  Previous stroke 
n  Combination with aspirin 
n  Lobar ICH 
n  White matter changes 
n  Microbleeds 
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–  AHA / ASA recommendations (Stroke 2011) 
–  For patients who develop ICH, SAH, or SDH, it is 

reasonable to discontinue all anticoagulants and 
antiplatelets during the acute period for at least 1 to 2 
weeks and reverse any warfarin effect with fresh frozen 
plasma or prothrombin complex concentrate and vitamin 
K immediately (Class IIa; Level of Evidence B). 

–  Protamine sulfate should be used to reverse heparin-
associated ICH, with the dose depending on the time from 
cessation of heparin (Class I; Level of Evidence B). (New 
recommendation) 

Cerebral haemorrhage under 
anticoagulant therapy 
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Cerebral ischaemia under anticoagulant 
therapy 

Proximal	
  occlusion	
   No	
  Proximal	
  occlusion	
  

INR	
  <	
  1.7	
   i.v.	
  rtPA	
  +	
  
thrombectomy	
  

i.v.	
  rtPA	
  alone	
  

INR	
  >1.7	
   Thrombectomy	
  
alone	
  

Conserva>ve	
  
management	
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•  For patients who have an ischemic stroke while taking 
aspirin, there is no evidence that increasing the dose of 
aspirin provides additional benefit. Although alternative 
antiplatelet agents are often considered, no single agent 
or combination has been studied in patients who have 
had an event while receiving aspirin (Class IIb; Level of 
Evidence C). 

Cerebral ischaemia under antiplatelet 
therapy 
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Take home message 

•  At the acute stage of cerebral ischaemia 
–  aspirin alone, or combined with clopidogrel for a short 

period of time, should be given, immediately or after 24 
hours in case of thrombolytic therapy 

–  Heparin provides no benefit 
 

•  In secondary stroke prevention 
–  Aspirin, or clopidogrel, or the association aspirin plus 

dipyridamole in indicated except in AF 
–  In AF patients should receive OAC, with a new one when 

possible, otherwise with a VKA and a target INR 2-3 
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