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Acute ischaemic 

stroke treatment 
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Outcome at 3 months in recanalised and non- 

recanalised patients 

 

 

 

 

 

 
 

Rha J , and Saver J L Stroke 2007;38:967-973 

 
 

 

 

 

Predictors of good outcome in 623 patients 

with “anterior circulation stroke” 
Multivariate analysis 

 

 

 

 

 

 

 

 

 

 

 

 

A. Galimanis et al, Stroke. 2012;43:1052-1057 
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InInfafarcrctitoionn 

Time 

Penumbra 

Time is brain Volume 

 
 

 

 

 

Time 

Penumbra 

Time is brain Volume 
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Bernese Stroke Clock App 

 
 

 

 

 

 

 

 

 
 

1.9 million neurons / min 
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Time to 

needle 

(IVT) 

Time of 

symptom 

onset 

Acute stroke treatment 

Shorten time to needle! 

 
 

 

 

 

Effect on mRS 0-1 by treatment delay 
(ECASS, ATLANTIS, NINDS,EPITHET, IST-3) 

 

 

 

IVT 
4.5h 

 

 

 

 

 

 

 

Emberson et al. Lancet 2014 
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Stroke Units in CH 

 
 

 

 

 

Stroke Units in CH 
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Endovascular stroke treatment 

Time to groin 

puncture 

(EVT) 

Time to 

needle 

(IVT) 

Time of 

symptom 

onset 

Acute stroke treatment 

Shorten time to puncture! 
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Time to groin  Time to 

puncture reperfusion 

(EVT) (IVT and EVT) 

Time to 

needle 

(IVT) 

Time of 

symptom 

onset 

Acute stroke treatment 

Shorten time to reperfusion! 

Time to reperfusion 

Prabhakaran JAMA 2015; Khatri Lancet Neurology 2014; Mazhigi Circulation 2013 

360 390 420 min. 330 300 270 240 

20% 

40% 

EVT 

7.3h 
60% 

Benefit of endovascular reperfusion 
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Aim: to recanalise 

occluded vessels 

as good and as fast 

as possible 
 
 
 
 
 
 
 
 

 
Treatment effect: 

same for all patients? 



15 

 

 

 
 
 
 

 

M1 occlusion 2 hours after onset 
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9000 

neurons/min 

650.000 

neurons/min 
>460 billion 

neurons/min 

   1d 7d 12d 17d    2h 5h 11h     2h  

Variablity in infarct growth 

Impact of the collaterals 
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Precision medicine! 

 
Personalised medicine! 

 

Reperfusion in stroke: 

current status 
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±IVT+EVT IVT 

Best candidates for… 

 

 
What is new? 
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23% 

40% 

 
 

 

 

 

W. Hacke et al, NEJM 2008; 359:1317-29 

80% 100% 40% 60% 20% 0% 

23.3 16.4 11.4 13.7 4.2 8.2 21.8 

Placebo 

N = 403 

mRS 0-1 vs 2-6 OR 1.42 (1.02- 1.98) p = 0.04 

14.1 9.3 9.3 8.1 6.7 24.9 27.5 

Alteplase 

N = 418 

6 5 4 3 2 1 0 mRS 

ECASS III 3-4.5 hours 
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IVT is the standard 

treatment for all AIS 

patients within 4.5h 

without contraindications 
 
 
 
 
 
 
 
 

 

Contraindications for IVT: 

• minor neurological deficit or symptoms rapidly improving … 

• severe stroke as assessed clinically (e.g. NIHSS>25) … 

• seizure at onset of stroke … 

• patients with any history of prior stroke and concomitant diabetes 

• prior stroke within the last 3 months 

• platelet count of below 100,000/mm3 

• systolic blood pressure > 185 or diastolic BP > 110 mm Hg, or aggressive 

management (intravenous pharmacotherapy) necessary to reduce BP to these 

limits 

• blood glucose < 50 or > 400 mg/dl. 

• (Actilyse is not indicated for the treatment of acute stroke in adults over 80 

years of age) 

• … 
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IVT for 

minor strokes 
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PRISMS 
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IVT for 

wake-up strokes? 
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Thomalla NEJM 2018 DWI FLAIR 

WAKE-UP Trial 
• 18-80 years 

• Wake-up stroke or unknown time of symptom onset, NIHSS < 25 

• «Time since last seen well» > 4.5h 

• No large vessel occlusion 

• MRI Diffusions-FLAIR mismatch 
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WAKE-UP Trial 

 
 
 

NNT: 8.7 

 
 
 
 
 

 
Thomalla NEJM 2018 

WAKE-UP Trial 

Death 

4.1% 

 
1.2% 

 
 
 

 
Thomalla NEJM 2018 
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Is IVT also safe and 

efficous 4.5 - 9 hours 

after symptom onset? 

WAKE-UP Trial 

sICH 

2.0% 

 
0.4% 

 

 
NNH: 27.8 

 
Thomalla NEJM 2018 
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EXTEND 

 

EXTEND 

 
 

 35%  

 

 29%  
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EXTEND 

 
sICH 

6.2% 

 
0.9% 

 

EXTEND 
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Salvagable tissue? 

Imaging 

Site of vessel occlusion Rule out haemorrhage 

 

Alteplase or 

Tenecteplase? 
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Tenecteplase versus alteplase for management of acute ischaemic stroke (NOR-TEST): a phase 3, 

randomised, open-label, blinded endpoint trial 

 

Dr Nicola Logallo, PhD, Vojtech Novotny, MD, Jörg Assmus, PhD, Christopher E Kvistad, PhD, Lars Alteheld, MD, Ole Morten Rønn ing, PhD, Bente Thommessen, PhD, 

Karl-Friedrich Amthor, MD, Hege Ihle-Hansen, PhD, Prof Martin Kurz, PhD, Håkon Tobro, MD, Kamaljit Kaur, MD, Magdalena Stankiewicz, MD, Maria Carlsson, MD, Åse 

Morsund, MD, Titto Idicula, PhD, Anne Hege Aamodt, PhD, Christian Lund, PhD, Prof Halvor Næss, PhD, Ulrike Waje -Andreassen, PhD, Prof Lars Thomassen, PhD 

 
 

The Lancet Neurology 

Volume 16, Issue 10, Pages 781-788 (October 2017) 
DOI: 10.1016/S1474-4422(17)30253-3 
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EXTEND-IA TNK Trial 

 
 
 
 
 
 

Campbell NEJM 2018 

 
Endovascular 

stroke treatment 
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2014 / 2015 

MR CLEAN 

ESCAPE 

EXTEND-IA 

SWIFT PRIME 

REVASCAT 

THRACE 

THERAPY 
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The maginificent seven 

 
 
 
 
 
 
 
 
 
 
 

  
Treatment 

 
IVT 

 
Time 

 
Age 

 
NIHSS 

 
Vessel 

 
Imaging criteria 

 
Device 

 
MR CLEAN 

BMT vs. EVT ± 
IVT 

 
87% 

 
< 6 h 

 
>18 years 

 
≥2 

 
ICA, M1/2, A1/2 

  
EVT 

 
ESCAPE 

BMT vs. EVT ± 
IVT 

 
73% 

 
< 12 h 

 
unlimited 

 
>5 

 
ICA, M1/2 

 
ASPECT 5 

 
EVT 

 
REVASCAT 

BMT vs. EVT ± 
IVT 

 
68% 

 
< 8 h 

 
18-85 years 

 
≥6 

 
ICA, M1 

 
ASPECT >6 

 
Solitaire 

 
EXTEND-IA 

 
IVT vs IVT+EVT 

 
100% 

 
< 6 h 

 
>18 years 

  
ICA, M1/2 

Core <70ml, 

mismatch 

 
Solitaire 

 
SWIFT PRIME 

 
IVT vs IVT+EVT 

 
100% 

 
< 6 h 

 
18-85 years 

 
8-29 

 
ICA, M1 

 
ASPECTS ≥6 

 
Solitaire 

 
THRACE 

 
IVT vs IVT+EVT 

 
100% 

 
< 4.5 h 

 
18-80 years 

 
10-25 

 
ICA, M1, BA 

  
EVT 

 
THERAPY 

 
IVT vs IVT+EVT 

 
100% 

 
< 4.5 Sh 

 
18-85 years 

 
≥8 

 
>8mm 

<1/3 MCA 

territory 

 
Penumbra 

 NNT 2.6  
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The maginificent seven 

The maginificent seven 
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REVASCAT 

BMT vs. EVT ± 
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Stent retriever 
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EVT after 6 hours? 
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DAWN trial 
ICA/M1 occlusion 

6-24h after symptom onset 

Mismatch clinical deficit – infarct core (i.e.. >10 und <21ml) 

 

 

 

 

 

 

 

NNT 2.8 for functional independence (mRS 0-2) 
Nogueira NEJM 2018 

DEFUSE 3 trial 
ICA/M1 occlusion 

6-16h after symptom onset 

Infarct core <15ml, Penumbra >70ml 

 

 

 

 

 

 

 

 
 

Albers NEJM 2018 
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DEFUSE 3 trial 
ICA/M1 occlusion 

6-16h after symptom onset 

Infarct core <15ml, Penumbra >70ml 

 

 

 

 

 

 

 

 
 

Albers NEJM 2018 
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(SIESTA, SEGA, AMETIS, GASS, etc.) 

Distal occlusions (M2/M3) 

Dissections 

Anesthesia 

Etc. 

• 

• 

• 

• 

(IN EXTREMIS, Endo Low, etc.) 

(IN EXTREMIS, TENSION, etc.) 

(BASICS) 

(SWIFT DIRECT, MR CLEAN noIV, safe 

DIRECT, etc) 

• LVO and low NIHSS 

• LVO and low ASPECTS 

• Basilar artery occlusion 

• Bridging 

Unanswered questions 

 

Organisation 

of stroke care 
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Networks 

Pathways Networks 

Yes 

No 

Yes 
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Structures 

Pathways Networks 

Yes 

No 

Yes 

Communication Structures 

Pathways Networks 

Yes 

No 

Yes 
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Aim of stroke treatment 2019 

• To treat patients as soon and effective as 

possible 

• Patients with LVO should be immediately 

transfered to an endovascular stroke center 

• Patients without LVO should be transfered to 

the nearest thrombolysing stroke unit 
 
 
 
 
 
 

 

Drip and ship 

or      

mothership ? 



01.07.2019 

46 

 

 

 
 
 
 

 

 
Favourable functional outcome 

 
 
 
 

 
Ciccone, Berge, Fischer, IJS 
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Favourable functional outcome 
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RACECAT 

Stroke Unit Stroke Center 

Randomized controlled trial! 

RACECAT 

Stroke Unit Stroke Center 

Randomized controlled trial! 
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What to do in 

the absence 

of evidence ? 

97 
Perez de la Ossa N, Ribó M, Abilleira S. 2016 

EVT Stroke Center 
(+/- iv tPA) B 

Stroke Center (+/- 
iv tPA) 

A 

• Prospective, multicenter, academic trial (unrestricted grant from Medtronic) 

• Cluster randomized, controlled (pre-established temporal sequence) 

• Acute stroke patients with suspected acute large vessel occlusion identified by EMS 

• Two strategies will be compared: 

Local 

RACECAT (NCT02795962) 

A Trial Comparing TRAnsfer to the Closest Local Stroke Center vs Direct Transfer to 

Endovascular Stroke Center of Acute Stroke Patients with Suspected Large Vessel 

Occlusion in the Catalan Territory. 
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Ideal candidates for direct transport 

• High suspicion of LVO 

• Time from symptom onset >4h and <24 hours 

• Contraindications for IVT 

• Unknown time of symptom onset 

• Wake-up and siesta stroke 

• (N)OAC therapy 

• Prior surgery 

• Etc. 

Karte: wikipedia 

Lugano 

Genf 

Lausanne 

Bern 

Luzern 

Zürich Aarau 
St. Gallen 

Basel 
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Karte: wikipedia 

Lugano 

Genf 

Lausanne 

Bern 

Luzern 

Zürich Aarau 
St. Gallen 

Basel 



01.07.2019 

52 

 

 

 
 
 
 

 

 

 
Secondary prevention 
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“Prevention is better than cure” 

 
 
 
 
 
 
 
 

Hippokrates 



01.07.2019 

54 

 

 

 
 
 
 

 

 

Stroke can 

be prevented! 

 

Primary 

prevention 
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GBD 2013 Risk Factors Collaborators, Lancet 2015 

Blood pressure 

BMI 

Smoking 

Alcohol use 

Fasting plasma glucose 

Total cholesterol 

Glomerular filtration 

Sodium 

Physical activity 

Fruits ◆ ◆ 

◆ ◆ 

◆ ◆ 

◆ ◆ 

◆ ◆ 

◆ ◆ 

◆ ◆ 

◆ ◆ 

◆ ◆ 

◆ Blood pressure 

Smoking 

BMI 

Childhood undernutrition 

Fasting plasma glucose 

Alcohol use 

Houshold air pollution 

Unsafe water 

Unsafe sex 

Fruit 

◆ 

Developed countries Globally 

Modifiable risk factors responsible 

for disability-adjusted life-years 

 

Modifiable risk factors responsible for stroke 
 

In each region of the world, these 10 modifiable risk factors explain 

90% of strokes : 

◆ Hypertension 

◆ Current smoking 

◆ Waist-hip-ratio 

◆ Physical inactivity 

◆ Unhealthy diet (incl. Sodium) 

◆ Alcohol intake 

◆ Lipids (apolipoproteins B/A1) 

◆ Diabetes / ↑HbA1c / ↑ FPG 

◆ Psychosocial factors 

◆ Cardiac causes (incl. AF) 

INTERSTROKE / O’Donnell Lancet 2010 and 2016 
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Secondary 

prevention 

35-44 55-64 75-84 

Age ≥ 85 65-74 45-54 < 35 

0 

Blood pressure 

Antithrombotics 

Nutrition 

Cholesterol 10 

Age 70 years 

20 

Sport 

30 

What can we achieve? 
A
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90 days 60 30 0 

Small vessel disease 

cardioembolic 

unknown 

Atherosclerosis 

80 

70 
 

60 

100 

90 

Recurrence risk is dependent 

of underlying aetiology 

Oxford Vascular Study, Lovett et al. Neurology 2004; 62: 569-574 

S
u
rv

iv
a
l 
(%

) 
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Antithrombotics and 

anticoagulation 

Antiplatelet or anticoagulation 
after ischemic stroke/TIA ? 

 
◆ Antiplatelets 

• Atherosclerosis (including intracranial stenosis) 

• Lacunar stroke (microangiopathic) 

• Undetermined origin 

 
◆ Anticoagulation 

• Cardiac cause and high recurrence risk 

• Cardiac cause, with low/intermediate risk but recurrent embolic 

events 

 
AHA/Sacco Stroke 2007; ESO 2008 
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Antiplatelets: 

which, how long? 

 

Aspirin after acute stroke or TIA 

 
◆ Aspirin load 325-500mg, then 100mg/d 

➢ Avoid if thrombolysis 

◆ If Aspirin allergy : consider clopidogrel load 300 mg 

➢ Then 75mg/d 

◆ Consider combination of clopidogrel & Aspirin 

➢ For limited duration in high risk recurrence risk (see later) 

 

 

Based on : IST, CAST, CAPRIE, EARLY, MATCH, CHANCE, 

POINT 
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ASA vs. placebo: Antithrombotic Trialists Collaboration, BMJ 2002 and Algra JNNP 1996 and 1999; 

ASA vs clopidogrel: CAPRIE Steering Committee, Lancet 1996 

Meta-analysis thiopyridines: Hankey Stroke 2000 

3 6 9 12 15 18 21 24 27 30 33 36 months 
0 

0
 

 Bleedings 

8 

 
4 

 5.2% stroke (ns) 

Clopidogrel  12.0%* stroke (meta) 
12 

 8.7%* overall 
Aspirin 16 

20 

Clopidogrel vs. aspirin in vascular patients 
CAPRIE (N=19’185) 

MATCH: Diener Lancet 2004; 

Similar results in SPS-3/Benavente, NEJM 2013, and CHARISMA: Bhatt NEJM 2006 

Significantly more 

hemorrhages with 

combination 
0 3 6 9 12 15 18 months 

4% 

Clopidogrel 

& AAS 8% 

No difference in 

ischaemic event 

(- 6.4%) 12% 

Clopidogrel 

alone 
16% 

Long-term combination clopidogrel & aspirin 
after stroke / TIA : MATCH (N=7’599) 

Combination ASA + clopidogrel: not indicated for 

longterm prevention of stroke after stroke 
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Early aggressive antiplatelets 
after non-cardio stroke (CHANCE, N=5’170, China) 

1 
 

week 
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eks 

CHANCE/Pan Neurology 2017 

Early aggressive antiplatelets 
after non-cardio minor stroke/TIA (POINT, N=4’881) 

nths 

.02) 

POINT/Johnston NEJM 2018 
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Reduction of stroke recurrence 

outweighs the bleeding risk 
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Anticoagulation 

after AIS and AF: 

when to start? 
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Early versus Late initiation of direct oral Anticoagulants 

in post-ischaemic stroke patients with atrial fibrillatioN 

(ELAN): 

 
an international, multicentre, randomised-controlled, two-arm, 

assessor-blinded trial 

PI: Urs Fischer 
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