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What about different regions, and
different age groups? 

1990 2005 2015

Stroke is now the 2nd leading cause of disability globally



Disability burden of stroke in different age groups

2015 years data



2015 years data

Disability burden of stroke in different age groups

Stroke is a major cause of disability
In the working age groups





- Including secondary prevention in national stroke plans with follow-up in primary/community care 

- Ensuring that 90% of the stroke population should be seen by a stroke specialist and have access 
to secondary prevention management (investigation and treatment)

- Ensure access to key investigational modalities: CT (or MR) scanning, carotid ultrasound, ECG, 
24-hour ECG, echocardiography (transthoracic and transoesophageal), blood tests 
(lipids, glucose, HbA1c, coagulation, erythrocyte sedimentation rate, C-reactive protein, 
autoantibodies)

- Ensuring access to key preventative strategies: lifestyle advice, antihypertensives, lipid 
lowering agents, antiplatelets, anticoagulants, oral hypoglycaemic agents and insulin, 
carotid endarterectomy, and PFO closure.

Secondary prevention targets
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Interventions for 2° prevention
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Defining a Common European Framework of Reference for Stroke Care Quality that includes: 
a) development or update of European guidelines for management of acute stroke care, 
b) definition of a common dataset covering core measures of stroke care quality to enable 
accurate international comparisons of care both in hospital and in the community (including 
structure, process, outcome measures, and patient experience)

Assigning a named individual who is responsible for stroke quality improvement in each 
country or region

Establishing national and regional level systems for assessing and accrediting stroke 
clinical services, providing peer support for quality improvement, and making audit data 
routinely available to the general public

Collecting patient-reported outcomes and longer-term outcomes (e.g. 6 months and 1 year), 
covering both hospital and community care.

Evaluation of outcomes & quality improvement 
targets
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RES-Q in the world

*RES-Q database as on 19th May 2023

2017

2300 200 23

2023* 



RES-Q growth over the years
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RES-Q Global results on key metrics - 2022 

17



Door To Needle (DTN) from the hospitals capturing data in RES-Q
Median Global DTN is 36 mins



ESO-EAST registered hospitals in RES-Q
43% active hospitals who entered at least 20 patients in past 12 months. 
No participation from any hospital from Albania, Armenia, Georgia

Russia: 21 (2)

Kazakhstan: 27 (3)

Kyrgyzstan: 18 (5)
Uzbekistan: 15 (1)

Azerbaijan: 7 (4)Armenia: 5 (0)

Georgia: 13 (0)

Ukraine: 107 (10) 

Romania: 43 (25)

Moldova: 18 (14) 

Bulgaria: 28 (12) 

Czechia: 52 (48) 

Poland: 87 (25) 

Estonia: 6 (3)

Lithuania: 9 (4)

Slovakia: 43 (40) 

Hungary: 33 (24) 

Croatia: 23 (17)
Bosnia: 1 (1) 

Serbia: 4 (2)

Albania: 1 (0)

N. Macedonia: 6 (1)

Slovenia: 0 

Belarus: 8 (2)

Latvia: 9 (7)

Country : No of hospitals in RES-Q (# of active hosp in last 12 months with >20 patients)



ESO-EAST key metrics performance 2021 & 2022
Metrics 2021 (50,409 pts) 2022 (46,512 pts)

Median age (years) 71 72

Median NIHSS at admission 7 6

ICU/stroke hospitalization (%) 74 73

Recanalization rate (IS strokes) (%) 33 37

Median Door-To-Needle time (min) 30 27

Median Door-To-Groin time (first hospital)(IS strokes) (min) 78 72

mTICI of value 2B, 2C, 3 rate (IS patients) (%) 83 82

Dysphagia screened (IS and ICH strokes) (%) 90 86

Discharged home on statins (IS strokes) (%) 83 80
Discharged home on antihypertensive (IS strokes) (%) 66 61

Anticoagulant prescribed (IS strokes with afib. flutter, discharged to home/social 
care) (%) 80 87

Antiplatelet prescribed (IS strokes without afib. flutter, discharged to home/social 
care) (%) 91 93

Median hospital stay (IS and ICH strokes) 8 7





Post-acute Care
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Discharge
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The real-world use of DAPT is broader than RCTs. Most patients
did not meet the RCT criteria because of the severity of 

ischemic stroke, lower risk of TIA, late DAPT start, or lack of 
antiplatelet loading dose.
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There is a Medical Need for Alternative Treatment Options After an Acute 
Ischemic Stroke or High-Risk TIA

included the cumulative incidence of any 
cerebrovascular event, any stroke, and TIA 

*As shown in a double-blind trial of 3020 patients assigned to receive clopidogrel or placebo on a background of ASA. The primary outcome was any recurrent stroke. #The primary 
outcome was the composite of non-fatal ischemic or hemorrhagic stroke or non-fatal ACS or cardiovascular death. Secondary outcomes 

, recurrent TIA, all-cause death, any bleeding and modified Rankin score at last follow-up. 
ACS, acute coronary syndrome; ASA, acetylsalicylic acid; DAPT, dual antiplatelet therapy; SAPT, single antiplatelet therapy; TIA, transient ischemic attack. 
1. Diener H-C et al. Lancet 2004;364:331–337. 2. Del Brutto VJ et al. J Am Coll Cardiol 2019;74:786–803. 3. SPS3 Investigators. N Engl J Med 2012;367:817–825. 4. Amarenco P et al. N Engl
J Med 2018;378:2182–2190. 

Antithrombotic strategies aim to provide a 
reduction in the risk of ischemic events 
without an increased risk of bleeding2

Long term DAPT does not reduce the risk of 
recurrent stroke in patients with lacunar 
ischemic stroke, and increases the risk of 
major bleeding versus ASA alone*,3

The long-term residual risk of recurrent 
stroke remains high for patients with prior 
ischemic stroke or TIA treated with SAPT1

Cumulative event rate# at 5 years in patients with TIA and minor 
stroke ≤7 days (N=3847)4
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The randomized, double-blind, double-
dummy, Phase III COMPASS study 
demonstrated a reduction in the risk of 
ischemic or uncertain stroke with 
rivaroxaban and ASA compared with ASA 
alone in patients with chronic CAD or PAD 
at high risk of ischemic events1,2

The COMPASS Trial Supports the Utility of Dual Pathway 
Inhibition for Secondary Stroke Prevention1,2
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31% RRR
95% CI 0.53–0.90

p=0.00649% RRR
95% CI 0.38–0.68

p<0.0001

Incidence of stroke according to 
stroke type in the COMPASS study*1

FXa inhibition plus antiplatelet therapy

*Primary efficacy outcome: Composite of cardiovascular death, myocardial infarction and stroke.1,2

ASA, acetylsalicylic acid; CAD, coronary artery disease; CI, confidence interval; FXa, activated Factor X; 
PAD, peripheral artery disease; RRR, relative risk reduction.
1. Sharma M et al. Circulation 2019,139:1134–1145. 2. Eikelboom JW et al. N Engl J Med 2017;377:1319–1330. 



Phase II PACIFIC-STROKE Study Design

*Plus antiplatelet background therapy according to standard of care. 
FXIa, activated Factor XI; MRI, magnetic resonance imaging; NIHSS, National Institutes of Health Stroke Scale; OD, once daily; R, randomization. 
Shoamanesh A et al. Lancet 2022;400:997–1007.
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Multicenter, randomized, placebo-controlled, double-blind, dose-finding, Phase II study of the 
oral FXIa inhibitor asundexian in patients following an acute non-cardioembolic ischemic stroke

Patients with acute 
non-cardioembolic 

ischemic stroke
(NIHSS ≤15)

R

Asundexian 50 mg OD*

Placebo*

12 MONTHS

N=1808

Asundexian 20 mg OD*

Asundexian 10 mg OD*

Primary outcome: Dose-response effect on the composite of incident MRI-
detected covert brain infarcts and recurrent symptomatic ischemic stroke



Phase III OCEANIC-STROKE Study Design1,2
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Multicenter, international, randomized, placebo-controlled, double-blind, parallel-group, event-driven, Phase III study 
of the oral FXIa inhibitor asundexian for the prevention of ischemic stroke (active, recruiting)

Patients with 
acute

non-cardioembolic 
ischemic stroke or 

high-risk TIA

R

Asundexian OD
plus antiplatelet therapy

Placebo OD
plus antiplatelet therapy

≤31 MONTHS

N≈9,300

Primary efficacy outcome: Time to first occurrence of ischemic stroke
Primary safety outcome: Time to first occurrence of ISTH major bleeding 

.
FXIa, activated Factor XI; ISTH, International Society on Thrombosis and Haemostasis; OD, once daily; R, randomization; TIA, transient ischemic attack. 
1. Bayer. 2023. https://clinicaltrials.gov/ct2/show/NCT05686070. 2. Bayer AG. https://www.bayer.com/media/en-us/bayer-initiates-landmark-phase-iii-study-
program-to-investigate-oral-fxia-inhibitor-asundexian/ [accessed August2023].

https://clinicaltrials.gov/ct2/show/NCT05686070
https://www.bayer.com/media/en-us/bayer-initiates-landmark-phase-iii-study-program-to-investigate-oral-fxia-inhibitor-asundexian/


87% of Strokes are Classified as Ischemic1

*The remaining 25% consist of 20% major-risk source cardiogenic emboli and 5% unusual (e.g. dissections, arteritis).
AF, atrial fibrillation; ESUS, embolic stroke of undetermined source.
1. Kleindorfer DO et al. Stroke 2021;52:e364–e467. 2. Hart RG et al. Lancet Neurol 2014;13:429–438. 30

Distribution of ischemic stroke subtypes across North American and European studies2

25%

25%25%

20%

5%
Large artery atherosclerotic
stenosis

Lacunes, small artery disease

Cryptogenic/ESUS

Major risk source cardiogenic
embolism, e.g. AF

Unusual, e.g. arteritis



Survivors after a first-ever stroke by etiology

Follow up (days)

Lac=339

Athero=435

Cardiac=224

p=<0.0001

De Jong et al J Clin Epidemiol 2003



Why is cardioembolic stroke associated with more 
severe prognosis?

• More severe stroke at onset
• Absence of collaterals
• High risk of early recurrence
• High risk of early hemorrhagic transformation
• High risk of long-term recurrence



NOACs in secondary stroke prevention
Any stroke

Intracranial bleeding

Ntaios et al, International Journal of Stroke 2017



Effect of aspirin versus placebo on stroke or thromboembolism
in patients with previous ischemic stroke or TIA and atrial fibrillation

Klijn, Paciaroni et al; Eur Stroke J 2019 



Clinical trials on NOACs and timing to start anticoagulation

• ARISTOTLE: Patients with a previous intracranial haemorrhage
(ICH) or any stroke within 7 days before random assignment
were excluded.

• RE-LY: excluded patients with a stroke within 14 days or severe
stroke within 6 months before screening

• ROCKET AF: excluded patients with a severe, disabling stroke
within 3 months or any stroke within 14 days before
randomization

• ENGAGE AF-TIMI 48: excluded patients with stroke within the
previous 30 days

Easton JD et al. Lancet Neurol. 2012 



Paciaroni et al, Stroke 2007

Anticoagulants started within 48 h



80% of patients with recurrent stroke had the event within 2-3 days





The different risks of the combined outcome events associated with the day of initiating anticoagulant treatment in patients treated 
with different types of anticoagulant therapy (A, oral anticoagulant alone; B, low molecular weight heparin alone; C, bridging therapy, 
low molecular weight heparin followed by oral anticoagulants) in a Cox proportional hazard model in which anticoagulant therapy was 

treated as a time-varying covariate.

Early recurrence and cerebral bleeding in patients with acute 
ischemic stroke and atrial fibrillation
Effect of anticoagulation and its timing: The RAF study
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Paciaroni et al. Stroke. 2015;46:2175–82LMWH, low molecular weight heparin



J Am Heart Assoc. 2017;6:e007034. DOI: 10. 1 161/JAHA.117.007034



RAF-NOAC : when to start NOAC after stroke ? 



Paciaroni et al, Thromb Hemost 2016

RAF-NOAC : when to start NOAC after stroke ? 



Paciaroni et al, ESJ 2018 

RAF-NOAC : AF-pattern and recurrence risk 



RAF-NOAC : ischemic and haemorhagic events 
depend on stroke lesion seize

Paciaroni et al, Thromb Hemost 2016



Reference: no atrial enlargement
Mild atrial enlargement: HR 0.64 (95% CI 0.28-1.40), p=0.3
Moderate atrial enlargement: HR 1.47 (95% CI 0.54-4.00), p=0.4
Severe atrial enlargment: HR 2.64 (95% CI 1.00-6.97), p=0.049

No atrial enlargement
Mild
Moderate 
Severe 

Days from index event
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RAF-NOAC: isk of recurrent stroke depends on atrial enlargement

Paciaroni et al, J Neurol 2015



Klijn CJM, et al. Eur Stroke J 2019 
Paciaroni M, et al. Thromb Haemost 2016;116:410–16

ESO now uses 
lesion size as an 

important criterion 
for anticoagulant 

timing

ESO recommendation: Lesion size-based timing 
of NOAC initiation in acute stroke with AF



Early recurrent thromboembolic events and major 
bleeding after stroke with AF
The ALESSA risk stratification schema

ALESSA score
- Age ≥80 years 2 points
- Age 70-79 years 1 point
- LESion greater than 1.5 cm 1 point
- Severe atrial enlargement 1 point

Paciaroni et al, Stroke 2017
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Outcome events at 90 
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Ischemic recurrent events Hemorrhagic outcome events

Paciaroni et al, Stroke 2017

ALESSA score

Early recurrent thromboembolic events and major 
bleeding after stroke with AF
The ALESSA risk stratification schema







Early 0-4 days 450 patients
Delayed 5-10 days 438 patients

Sample size: 3000 patients

Oldegren et al; Circulation 2022

TIMING results



Oldegren et al; Circulation 2022

TIMING results



- No patients experienced a sICH

At 28 days
- 10 major bleedings

- 7 in the early group (1.6%)
- 3 in the delayed group (0.7%)

Oldegren et al; Circulation 2022

TIMING results



ELAN protocol



N Engl J Med 23 May, 2023



N Engl J Med 23 May, 2023

ELAN results



N Engl J Med 23 May, 2023

ELAN results



How to start anticoagulation 
after ischemic stroke

TIA Start day 0
Minor/moderate stroke Start day 0-2
Major stroke Start day 7

When to start DOAC : 



Thank you very much for your attention!

29.09.2023
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