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General Management in Acute Stroke
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Stroke Unit: 4936 Patients versus conventional ward: 6636 Pat.,

274 ^Hospitals, 2 year follow-up

Rankin > 2: 53% vs. 62%; OR 0,81 (0,72-0,91)

p = 0.0001

Lancet 2007;369:299-305

Benefit of Stroke Units
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CLOTS Primary Outcome
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i.v. Thrombolysis
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Time is brain!


 Thrombolysis registry Helsinki


 1998-2011


 N=1860

Meretoja 2012 Neurology
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The third international stroke trial (IST-
3) main results: primary and secondary
outcomes among 3035 patients

The IST3 Collaborative Group - 156 hospitals in UK,
Poland, Italy, Sweden, Norway, Australia, Portugal,

Belgium, Austria, Switzerland, Canada, Mexico

Available online at
www.thelancet.com
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Main features of IST - 3

 Randomised, open study i.v. rt-PA vs control

 Target: 3100 acute ischaemic stroke < 6h

 Randomised by phone or internet:

 Key prognostic factors balanced

 Imaging CT or MR

 Oxford Handicap Scale (OHS) at 6 months

 Primary outcome: % ‘alive and independent’

(OHS 0-2)

 Secondary: ordinal ‘shift’ analysis of OHS1

1. Analysis plan. Int J Stroke. 2012;7:186-7
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Ordinal analysis 6 month OHS

Favourable shift; adjusted common odds ratio
1·27 (95% CI 1·10- 1·47), p=0·001

or, the odds of surviving with less disability were
27% greater for patients treated with rt-PA
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At six months, for every 1000
patients treated with rt-PA

All ages 0-6 hrs
• 14 more alive and independent (NS)
• 29 more ‘favourable outcome’ (p=0·018)
• Favourable shift in OHS (p=0.001)
• No difference in deaths
In patients > 80 years 0-6hrs
• 38 more alive and independent
In patients all ages < 3hrs
• 80 more alive and independent
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Bleeding risk with systemic thrombolysis in
patients on warfarin (INR?_1.7)?


 Data from Get-With-The-Guidelines Registry USA


 23,437 patients; 1,802 on warfarin (INR?”1.7)

Xian 2012 JAMA
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Bleeding risk with systemic thrombolysis in
patients on warfarin (INR?>1.7)?
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Early Aspirin Therapy after iv Thrombolysis?

 Rationale: Prevention of early re-occlusion after rt-PA

thrombolysis


 Multicentre, open, RCT, n=642


 Oral aspirin after 24 hours

rt-PA + 300mg ASA i.v.
(within 90 min after rt-PA)

rt-PA

Zinkstok 2012 Lancet
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Early Aspirin Therapy after iv Thrombolysis?


 Study terminated prematurely by DSMB


 No significant benefit in outcome

 Higher bleeding risk with iv aspirin

(RR 2.74 p=0.04)
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NB! Based on protocol version 4.4, dated 03.04.2012

ECASS4 Protocol
Inclusion criteria

 Patients presenting with acute ischemic stroke


 Given informed consent


 Patient’s age is ?ó18 years


 Treatment onset within ?á4.5 – 9 hours after stroke onset


 Patients who wake up with stroke may be included if
neurological and other exclusion criteria are fulfilled.


 NIHSS score of 4 to 26 with clinical signs of hemispheric
infarction


 Penumbral imaging via centralized software system (e.g.
RAPID-system)
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• I.A. thrombolysis

• Thrombectomy
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Intra-arterial lysis and mechanical recanalization


 IV-thrombolysis <4.5 h is the gold standard


 Intra-arterial thrombolysis:
§ Only one RCT (PROACT II; 1992): treatment not approved


 Recanalization

 Approved without proof of clinical benefit


 Approved for opening vessels, not for treating stroke


 At present no RCT against iv thrombolyis

§
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IMS 3 – ~900 patients
Phase III, multicentre, randomised


 Bridging IV/IA versus IV rt-PA, time window <3h


 NIHSS ?!10


 2:1 randomisation


 IA rt-PA or EKOS or MERCI, time window <5h


 Primary efficacy endpoint
§ mRS 0-2


 Primary safety endpoint:
§ Mortality 3 mo und sICH <36h


 Initiated 2006


 Later added: MERCI, Penumbra

Atherosclerotic
Lesion

Thrombus
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Results
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Results
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Conclusions
• 3 negative studies for rt-PA plus

thrombectomy or i.a. thrombolysis versus
rt-PA

• Studies lasted for many years
• Time interval until intervention too long
• Outdated devices with poor recanalization

rates
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The future is Solitaire, Trevo,
ReVive, IRIIS …
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Thrombectomy:
Planned studies


 With the newest generation of devices we are
ready to go


 Running or planned controlled trials
§ TREVO
§ RIVER I-III
§ SWIFT-Prime
§ Penumbra


 Pooled analysis planned and agreed

http://www.go2pdf.com


Final conclusions

 IV thrombolysis is the gold standard

 IAT with or without device is a valuable option

§ Patients should be included in randomised trials
§ Off-label use in life threatening conditions (basilar thrombosis)


 IAT +/- device possible more effective despite:
§ Longer time interval
§ Stroke severity


 Intervention is most effective:
§ early
§ fast
§ without intubation (if possible)
§ On top of IV rt-PA


 New study protocols:
§ Define bridging
§ Number of attempts/multiple devices

http://www.go2pdf.com


Therapy of Acute Stroke: Conclusions


 Thrombolysis
§ Longer time window
§ Fewer contraindications


 Thrombectomy
§ Randomized trials starting or ongoing


 Other approaches
§ Near infrared laser (NEST)(terminated for futility)
§ Stimulation of spheno-palatine ganglion
§ Augmentation of cerebral blood flow (SENTIS)


 Neuroprotection
§ Hypothermia
§ >140 negative trials with medical therapy

http://www.go2pdf.com


Hemicraniectomy in
malignant MCA infarction

Should only patients below the age of 60 years be operated?
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DESTINY II: Study design

§ Inclusion criteria
§ Age 61 years or older
§ NIH Stroke Scale score > 15 (dominant hemispheric

infarction) or > 20 (non-dominant hemispheric
infarction), level of consciousness (loc) >0 (loc≥1)

§ complete or subtotal infarction of the MCA territory, at
least partially including the basal ganglia +/- ACA
and/or PCA infarction

§ possibility to start treatment <48 hours after symptom
onset and within 6 hours after randomisation

http://www.go2pdf.com


DESTINY II: Results

p for mRS distribution (shift analysis) <.001

3

6.1%

12.7%

26.5%

11.1% 73.0%

32.7%

3 4 5 6

50 100ARR =24.9%

mRS 5; 6: 84.1%

mRS 5, 6: 59.2%24.9%

34.7%

mRS

ð Outcome

Medical

Surgery
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DESTINY II: Comparison with patients <60 years
Pooled Analysis: Vahedi et al Lancet Neurol 2007

2

14%

19%

29% 31%

2

4

5 71%

22%

2 3 4 5 6

50 100

3

6% 35%

13%

26 %

11% 73%

33%

DESTINY II

POOLED

DESTINY II

POOLED

Compared with the pooled analysis, mortality rates are comparable but the number of patients with a mRS 5
outcome in the surgical arm is higher. These are 6 months outcome figures, not 12 months like in the pooled
analysis
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Secondary Stroke Prevention
2013

Hans-Christoph Diener
Department of Neurology
and Stroke Center
University Hospital Essen
Essen, Germany

40
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Secondary Stroke Prevention

– Antiplatelet drugs
– Anticoagulation
– Patent foramen ovale (PFO)
– Carotid stenosis
– Intracranial stenosis
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Secondary Stroke Prevention

– Antiplatelet drugs
– Anticoagulation
– Patent foramen ovale (PFO)
– Carotid stenosis
– Intracranial stenosis
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4444

ACTIVE A
Clopidogrel (75 mg/d)

+ Aspirin (75–100 mg/d)
vs.

Aspirin (75–100 mg/d)

Documented AF
and ≥1 risk factor* for stroke

Unsuitable for VKA

No exclusion criteria for ACTIVE I

ACTIVE I
Irbesartan (300 mg/d) vs. placebo

ACTIVE trials: dual antiplatelet therapy for stroke
prevention in AF

Partial factorial design

ACTIVE W
Clopidogrel (75 mg/d)

+ Aspirin (75–100 mg/d)
vs.

VKA (target INR = 2.0–3.0)

*Risk factors: age ≥75 years; hypertension, prior stroke/transient ischaemic attack; left ventricular ejection fraction <45;
peripheral arterial disease; age 55–74 years plus coronary artery disease or diabetes;
INR = international normalized ratio; VKA = vitamin K antagonist
Connolly SJ et al. Am Heart J 2006;151:1187–1193

Suitable for VKA
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ACTIVE W: dual antiplatelet therapy inferior to
oral anticoagulation for stroke prevention in AF

ACTIVE Investigators. Lancet 2006;151:1903–12
INR = international normalized ratio; RR = relative risk; VKA = vitamin K antagonist

Oral anticoagulation
VKA (target INR = 2.0–3.0)

Dual antiplatelet therapy
Clopidogrel (75 mg/d) +
Aspirin (75–100 mg/d)

RR 1.72
(95% CI: 1.24−2.37)

P=0.001

n= 3335 3168 2419 941
n= 3371 3232 2466 930

Stroke
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ACTIVE A: dual antiplatelet therapy superior
to Aspirin alone for stroke prevention in AF

ACTIVE Investigators. N Engl J Med 2009;360:2066–78

Aspirin alone
Aspirin (75–100 mg/d)

Dual antiplatelet therapy
Clopidogrel (75 mg/d) +
Aspirin (75–100 mg/d)

HR 0.72
(95% CI: 0.62–0.83)

P<0.0001

Reasons for considering patients inappropriate for vitamin K antagonist included specific risk of bleeding (22.9%), physician’s
judgement in absence of specific bleeding risk (49.7%) and patient preference alone (26.0%); HR = hazard ratio
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Dosing: clopidogrel 75 mg/day; Aspirin 75–100 mg/day; *Four patients had both intracranial and extracranial bleeding;
RR = relative risk

ACTIVE A: greater bleeding risk with dual
antiplatelet therapy compared with Aspirin alone

ACTIVE Investigators. N Engl J Med 2009;360:2066–78

Bleeding

Clopidogrel & Aspirin
(n=3772)

Aspirin alone
(n=3782)

RR (95% CI) P value
Events Events

(n) (%/yr) (n) (%/yr)

Major bleeding 251 2.0 162 1.3 1.57 (1.29–1.92) <0.001

Severe 190 1.5 122 1.0 1.57 (1.25–1.98) <0.001

Fatal 42 0.3 27 0.2 1.56 (0.96–2.53) 0.07

Minor bleeding 408 3.5 175 1.4 2.42 (2.03–2.89) <0.001

Any bleeding 1014 9.7 651 5.7 1.68 (1.52–1.85) <0.001

Site of major bleeding*

Gastrointestinal 132 1.1 68 0.5 1.96 (1.46–2.63) <0.001

Gastrointestinal,
with transfusion 117 0.9 61 0.5 1.93 (1.42–2.63) <0.001

Intracranial 54 0.4 29 0.2 1.87 (1.19–2.94) 0.006

Extracranial 200 1.6 134 1.1 1.51 (1.21–1.88) <0.001 Fig
ur
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Conclusions: Antiplatelet therapy in patients with
atrial fibrillation

In patients with Afib and stable coronary heart disease
the addition of aspirin to anticoagulation has no benefit
and increases bleeding risk

Aspirin plus clopidogrel is inferior to warfarin in patients
with atrial fibrillation

Aspirin plus clopidogrel is superior to aspirin monotherapy
in patients with atrial fibrillation but carries a higher
risk of major bleeds

48
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Conclusions

• Based on MATCH, CHARISMA and
SPS3 the combination of clopidogrel plus
aspirin is not more effective than
clopidogrel or aspirin mono-therapy

• The combination of clopidogrel plus
aspirin carries a higher bleeding risk than
clopidogrel or aspirin mono-therapy in
secondary stroke prevention

http://www.go2pdf.com


Secondary Stroke Prevention

– Antiplatelet drugs
– Anticoagulation
– Patent foramen ovale (PFO)
– Carotid stenosis
– Intracranial stenosis
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Most ischaemic strokes occur in patients who
are suboptimally anticoagulated

Data from a prospective stroke registry of 597 patients with AF at high risk of stroke (*1 high-risk factor or
?a1 moderate-risk factor according to American College of Chest Physicians guidelines)
Gladstone DJ et al. Stroke 2009;40:235–40

53

Pre-admission medications in high-risk* AF patients admitted for first ischaemic stroke

Get untreated patients treated
with anticoagulation

Switch patients from aspirin
to anticoagulation

Switch poorly controlled
patients on warfarin to NOACs

http://www.go2pdf.com


Stroke

Not head-to-head comparison – for illustrative purposes only – adapted from references 1–4
AT = as treated; CI = confidence interval; Dabi 110/150 = dabigatran 110 mg/150 mg twice daily; HR = hazard
ratio; ITT = intention-to-treat; NOAC = novel oral anticoagulant; Riva = rivaroxaban
1. Connolly SJ et al. N Engl J Med 2009;361:1139–51; 2. Connolly SJ et al. N Engl J Med 2010;363:1875–6;
3. Patel MR et al. N Engl J Med 2011;365:883–91; 4. Granger C et al. N Engl J Med 2011;365:981–92

54

199 (1.19) 250 (1.51)

184 (1.65) 221 (1.96)

NOAC Warfarin

0.5 1.0

Favours NOAC Favours warfarin

HR 95% CI

0.65–0.950.79

0.70–1.030.85

171 (1.44) 186 (1.58)Dabi 110
(ITT)

0.74–1.120.91

1.50.0

Riva
(Safety AT)

Apixaban
(ITT)

122 (1.01) 186 (1.58)Dabi 150
(ITT)

0.51–0.810.64

No. of events (%/yr)

2.0
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Ischaemic stroke

Not head-to-head comparison – for illustrative purposes only – adapted from references 1–5
*Unknown type of stroke occurred in 14 patients in the apixaban group and 21 patients in the warfarin group. Among the patients with
ischaemic strokes, haemorrhagic transformation occurred in 12 patients with apixaban and 20 patients with warfarin

** Revised data; re-categorized following original publication
1. Connolly SJ et al. N Engl J Med 2009;361:1139–51; 2. Connolly SJ et al. N Engl J Med 2010;363:1875–6;
3. Patel MR et al. N Engl J Med 2011;365:883–91; 4. Granger C et al. N Engl J Med 2011;365:981–92;
5. Lopes R et al. Lancet 2012; 380:1749–58

55

140 (1.54) 136 (1.50)

149 (1.34) 161 (1.42)

0.5 1.0

Favours NOAC Favours warfarin

0.89–1.291.02

0.75–1.170.94

152 (1.28) 134 (1.14)Dabi 110
(ITT)

0.89–1.421.13

1.50.0

Riva
(Safety AT)

Apixaban**
(ITT)

103 (0.86) 134 (1.14)Dabi 150
(ITT)

0.58–0.970.75

2.0

NOAC Warfarin HR 95% CI

No. of events (%/yr)

162 (0.97) 175 (1.05) 0.74–1.130.92Apixaban*
(ITT)
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Haemorrhagic stroke

Not head-to-head comparison – for illustrative purpose only – adapted from references 1–4
1. Connolly SJ et al. N Engl J Med 2009;361:1139–51; 2. Connolly SJ et al. N Engl J Med 2010;363:1875–6;
3. Patel MR et al. N Engl J Med 2011;365:883–91; 4. Granger C et al. N Engl J Med 2011;365:981–92

40 (0.24) 78 (0.47)

29 (0.26) 50 (0.44)

0.5 1.0

Favours NOAC Favours warfarin

HR 95% CI

0.35–0.750.51

0.37–0.930.59

14 (0.12) 45 (0.38)Dabi 110
(ITT)

0.17–0.560.31

1.50.0

Riva
(safety AT)

Apixaban
(ITT)

12 (0.10) 45 (0.38)Dabi 150
(ITT)

0.14–0.490.26

2.0

NOAC Warfarin

No. of events (%/yr)
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Intracranial bleeding

Not head-to-head comparison – for illustrative purpose only – adapted from references 1–4
1. Connolly SJ et al. N Engl J Med 2009;361:1139–51; 2. Connolly SJ et al. N Engl J Med 2010;363:1875–6;
3. Patel MR et al. N Engl J Med 2011;365:883–91; 4. Granger C et al. N Engl J Med 2011;365:981–92

52 (0.33) 122 (0.80)

55 (0.5) 84 (0.7)

0.5 1.0

Favors NOAC Favors warfarin

HR 95% CI

0.30–0.580.42

0.47–0.930.67

27 (0.23) 90 (0.76)Dabi 110
(ITT)

0.19–0.450.30

1.50.0

Riva
(safety AT)

Apixaban
(ITT)

38 (0.32) 90 (0.76)Dabi 150
(ITT)

0.28–0.600.41

2.0

NOAC Warfarin

No. of events (%/yr)

57
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Novel Anticoagulants in Secondary Stroke
Prevention in Patients With AF

• TIA or ischemic stroke is the most important risk factor for
recurrent stroke in patients with AF1

• Only a minority of AF patients with TIA or stroke are anticoagulated
at present2

• In secondary stroke prevention the NOACs are at least as effective
as warfarin or show superior efficacy for stroke risk reduction3-5

• NOACs have a lower risk of major bleeds and relevant decrease in
the risk of cerebral hemorrhage compared with warfarin3-5

• Apixaban is superior to aspirin for stroke risk reduction with
comparable bleeding6

AF, atrial fibrillation; TIA, transient ischemic attack; NOAC, novel oral anticoagulant.
1. Sacco RL, et al. Stroke. 2006;37:577-617; 2. Gladstone DJ, et al. Stroke. 2009;40:235-40; 3. Diener HC, et al. Lancet
Neurol. 2010;9:1157-63; 4. Hankey G, et al. Lancet Neurol. 2012;11:315-22; 5. Easton JD, et al. Lancet Neurol 2012;
11:503-11; 6. Diener HC, et al. Lancet Neurol. 2012;11:225-31.

http://www.go2pdf.com


Novel Oral Anticoagulants in Patients With Atrial
Fibrillation and Previous Stroke or Transient
Ischemic Attack: A Systematic Review and Meta-
analysis of Randomized Controlled Trials

G. Ntaios, V. Papavasileiou, H.C. Diener,
K. Makaritsis, P. Michel

NOAC, novel oral anticoagulant.
Ntaios G, et al. Stroke. 2012

This study was not designed to compare NOACs against one another. Comparison
between NOACs is not valid because of population differences among the studies.
No head to head data are available.
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Effects of Novel Oral Anticoagulants Versus Warfarin on Stroke
or Systemic Embolism in Patients With AF and Previous Stroke

or TIA (1)

Stroke or Systemic Embolism NOACs Warfarin Peto Odds Ratio

Study or subgroup Events Total Events Total Weight Peto, Fixed (95% CI)

ARISTOTLE 73 1694 98 1742 22.1% 0.76 (0.56–1.03)

RELY 110 55 1195 65 1195 15.5% 0.84 (0.58–1.21)

RELY 150 51 1233 65 1195 15.0% 0.75 (0.52–1.09)

ROCKET-AF 179 3754 187 3714 47.4% 0.94 (0.77–1.17)

Total (95% CI) 7876 7846 100% 0.85 (0.74–0.99)

Total events 358 415

Heterogeneity: χ2 = 1.93, df = 3 (P = 0.59); I2 = 0%
Test for overall effect: Z = 2.15 (P = 0.03)

ARISTOTLE
RELY 110
RELY 150
ROCKET-AF

Total

AF, atrial fibrillation; TIA, transient ischemic attack; NOAC, novel oral
anticoagulant.

Ntaios G, et al. Stroke. In press.

This study was not designed to compare
NOACs against one another. Comparison
between NOACs is not valid because of
population differences among the studies.
No head to head data are available.
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Effects of Novel Oral Anticoagulants Versus Warfarin on Hemorrhagic
Stroke in Patients With AF and Previous Stroke or TIA (2)

Hemorrhagic Stroke NOACs Warfarin Peto Odds Ratio

Study or subgroup Events Total Events Total Weight Peto, Fixed (95% CI)

ARISTOTLE 12 1694 31 1742 31.1% 0.42 (0.23–0.77)

RELY 110 2 1195 18 1195 14.5% 0.20 (0.08–0.48)

RELY 150 5 1233 18 1195 16.7% 0.31 (0.14–0.70)

ROCKET-AF 22 3754 30 3714 37.8% 0.73 (0.32–0.62)

Total (95% CI) 7876 7846 100% 0.44 (0.32– 0.62)

Total events 41 97

Heterogeneity: χ2 = 7.07, df = 3 (P = 0.07); I2 = 58%
Test for overall effect: Z = 4.79 (P < 0.00001)

ARISTOTLE
RELY 110
RELY 150
ROCKET-AF

Total

AF, atrial fibrillation; TIA, transient ischemic attack; NOAC, novel oral
anticoagulant.

Ntaios G, et al. Stroke. In press.

This study was not designed to compare
NOACs against one another. Comparison
between NOACs is not valid because of
population differences among the studies.
No head to head data are available.
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Effects of Novel Oral Anticoagulants Versus Warfarin on Major
Bleeding in Patients with AF and Previous Stroke or TIA (3)

Major Bleeding NOACs Warfarin Peto Odds Ratio

Study or subgroup Events Total Events Total Weight Peto, Fixed (95% CI)

ARISTOTLE 77 1694 106 1742 20.4% 0.75 (0.55–0.99)

RELY 110 65 1195 97 1195 17.8% 0.65 (0.48–0.90)

RELY 150 102 1233 97 1195 21.5% 1.02 (0.76–1.36)

ROCKET-AF 178 3754 183 3714 40.4% 0.96 (0.75–0.99)

Total (95% CI) 7876 7846 0.86 (0.75–0.99)

Total events 422 483

Heterogeneity: χ2 = 6.23, df = 3 (P = 0.10); I2 = 52%
Test for overall effect: Z = 2.18 (P = 0.03)

ARISTOTLE
RELY 110
RELY 150
ROCKET-AF

Total

AF, atrial fibrillation; TIA, transient ischemic attack; NOAC, novel oral
anticoagulant.

Ntaios G, et al. Stroke. In press.

This study was not designed to compare
NOACs against one another. Comparison
between NOACs is not valid because of
population differences among the studies.
No head to head data are available.
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June 2011

Meta-analysis: NOACs Versus Warfarin in
Secondary Stroke Prevention

Reduction in stroke and systemic embolism
• Odds Ratio 0.85
• Relative risk reduction 14.0%
• Absolute risk reduction 0.7%
• NNT 134

Major bleed
• Odds Ratio 0.86
• Relative risk reduction 13.0%
• Absolute risk reduction 0.8%
• NNT 125

63

NOAC, novel oral anticoagulant; OR, odds ratio; NNT, number needed to treat.

Ntaios G, et al. Stroke. In press. This study was not designed to compare NOACs against one another. Comparison between NOACs is
not valid because of population differences among the studies. No head to head data are available
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June 2011

Final conclusion
• Highest priorities in AF patients

• Get untreated patients treated with oral
anticoagulation

• Switch patients from aspirin to new oral
anticoagulants

• Switch patients with poor INR control on
warfarin to NOACs

• Low priority
• Switch well controlled patients on warafarin

to NOACs
64
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When to Start a NOAC After an Acute
Stroke

Stroke severity Restart dabigatran

TIA As soon as imaging has excluded a
cerebral hemorrhage

Mild stroke 3-5 days after symptom onset

Moderate stroke 5-7 days after stroke onset

Severe stroke 2 weeks after stroke onset

NOAC, novel oral anticoagulant; TIA, transient ischemic attack.

Huisman M, et al. Thromb Haemost. doi:10.1160/TH11-10-0718.
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Secondary Stroke Prevention

– Antiplatelet drugs
– Anticoagulation
– Patent foramen ovale (PFO)
– Carotid stenosis
– Intracranial stenosis
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PFO Closure in
Cryptogenic Stroke
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Background
• Patients aged <60 years with cryptogenic

stroke have a higher incidence of patent
foramen ovale (PFO) with or without atrial
septum aneurysm

• Open observational studies reported a
decrease in stroke risk after PFO closure
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PFO Closure in Patients
with Cryptogenic Stroke

• At present 3 randomised trials without
statistically significant benefit

• PFO closure recommended in patients
with proven or suspected paradoxical
embolism (DVT, pulmonary embolism,
Valsalva) or recurrent stroke despite
antithrombotic therapy
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Secondary Stroke Prevention

– Patent foramen ovale (PFO)
– Antiplatelet drugs
– Anticoagulation
– Carotid stenosis
– Intracranial stenosis
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Stenting or Angioplasty in Patients
with Carotid Stenosis?

Stent
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Conclusions
• Endarterectomy has a lower complication rate

than stenting
• Re-stenosis rate similar
• Endarterectomy is preferred in females and

patients >70 years
• Protection devices are not protecting
• Complication rate needs to be <6%
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Outline

– Patent foramen ovale (PFO)
– Antiplatelet drugs
– Anticoagulation
– Carotid stenosis
– Intracranial stenosis
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Final Conclusions
• Combination antiplatelet therapy with aspirin

plus clopidogrel in long term secondary stroke
prevention is not superior to mono-therapy

• NOACs are superior to warfarin in patients with
atrial fibrillation in terms of efficacy and safety

• PFO closure only in carefully selected patients
• Modest superiority of endarterectomy over

stenting
• Intracranial stenosis should be treated with best

medical therapy
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Keep an eye on stroke

Thank you for your attention

http://www.go2pdf.com

