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Stroke is now the 2" leading cause of disability globally
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What about different regions, and
different age groups?




Disability burden of stroke in different age groups
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Disability burden of stroke in different age groups
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STROKE
Secondary prevention targets ACTION PLAN

2018-2030

T

- 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, HbA, ., coagulation, erythrocyte sedimentation rate, C-reactive protein,
autoantibodies)

- Ensuring access to key preventative strategies: lifestyle advice, antinypertensives, lipid
lowering agents, antiplatelets, anticoagulants, oral hypoglycaemic agents and insulin,
carotid endarterectomy, and PFO closure.
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Interventions for 2° prevention
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STROKE

Evaluation of outcomes & quality improvement ABPUUR% II;IEAN
targets 2018-2030

£SO sare
Defining a Common European Framework of Reference for Stroke Care Quality that inc b
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.
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WHAT 1s RES-Q?

RES-Q is a Registry of Stroke Care Quality. Developed as an ESO East initiative, RES-Q was initially targeted at primarily at Central and

Eastern Europe. However, RES-Q is happy to welcome users from across the world.
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RES-Q in the world
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RES-Q growth over the years
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RES-Q Global results on
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Door To Needle (DTN) from the hospitals capturing data in RES-Q
Median Global DTN is 36 mins
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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

| Estonia: 6 (3)
Latvia: €

' ) Lithuania: 9 (4)
xli:

Belarus: 8 (2)

Ukraine: 107
Slovenia: 0

u d
Croatia: E ’“"4

Bosnia: 1 (1) .
erb*, 4 (2

Moldova: 18 .

zbekistan: 15 (

ria: 28 (12) Georgia: 13 (0)

Albania: y/’ 5(0) Azerbaij
N. Macedonia: 6 (1)




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

Discharged home on statins (IS strokes) (%) 83

Discharged home on antihypertensive (IS strokes) (%) 66

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) (%) 1 93
Median hospital stay (IS and ICH strokes) 8 7




Hospital overview

Date Range
[ January 1,2023 - March 31,2023 X ] Age interval v

® Thrombolysis done v

Demographics

Indicator Country

Hospital

Number of stroke cases

Age [mean]

NIHSS performed [%]

NIHSS score [median]

BP systolic [mean]

BP diastolic [mean]

Glucose (mmol/L)[mean]

LDL cholesterol (mmol/L)[mean]

In hospital stroke [%]

Rows 1-9 of 11 4

® Thrombectomy done v

B Sex v NIHSS interval v ® Stroke type
Risk factors/history O Strele ype distibution
® Hospital ® Country
Indicator Hospital Counti
95,4
COVID positive [%] 5 86,2
Hypertension [%] ICH 3,4
5
Diabetes [%]
TIA 1’;
Hyperlipidemia [%] 8
Active smoker in last 10 years [%] SAH 0,8
Previous ischemic stroke [%)] cVT
0,1
Previous hemorrhagic stroke [%]
Mimics
— | 21
Atrial fibrilation or flutter [%]
Cor. artery disease/previous Ml [%] Unideter: 0,1
0 100

Rows 1-9 of 11 N Patient cases (%)



Post-acute Care

Post-acute care details

Indicator Hospital Country

-

Diecomn, hamicraniectonmy of patients »S&0years [%)]
Carotid artery imaging %]

»70% internal carotid antery stenosls [ 5]

Carotid andarterectomy done (>70% ICAstenasis) [%]
Antipyretic given for the 1st elevated temperature [5]
Insulin administered for the first elevated elucose [$%]
Dysphagia screening performed %]

Physiotherapy reccived [%]
Orecugpational therapy recefved [3%]

Speach therapy recebved [¥]

Stroke eticlogy
& Hospital ® Country

L. artery atherosclerosls

Cardioembaolism

Cryptogenic stroke

Small vessel disease/lacunar

Other stroke etiology

o 20
Hospitalized IS patient cases [%]

X B % o8 ¥ o8 8 & &

Swallow screening !ES! usea

@ Hospital @ Country

GUss

ASSIST

‘Water test

Other

Uniknown

Pafient cases with swallow screening (%)
Atrial fibrillation / flutter

@ Hospital ® Country

33
Known AF

266
1
134
78
418

15
Mot screened
a7

Not done

Detected

No AF

=]

50
Hespitalized ischemic/TIA cases (%)

Who did a dysphagia screening?
@ Hospital @ Country

Physician

Other

Unknown

a

50

Patient cases with swallow screening (%)
Paost stroke complications

@ Hospital @ Country

65
Pneumonia 94
ovT I’-i
Pul. embolism I
97
Urinary infection 82
Pressure sores
J1a
Drip site sepsis |ﬂ.3
Recc./Ext, of stroke I!.i

515

Complications (%)
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Discharge

Treatment at discharge home/social care (1) Treatment at discharge home/social care (2) Discharge destination

Indicator Hospital Country Indicator Hospital Country ® Hospital ® Country

Antidiabetic at discharge [%)] Anticoagulants at discharge for AFIB+ [%]

Antihypertensive at discharge [%)] Anticoagulants at discharge planned for AFIB+ [%] Home

Antiplatelets at discharge [%)] Warfarin at discharge for AFIB+ [%)]

Aspirin (ASA) at discharge [%)] Heparin at discharge for AFIB+ [%]

Same hospital

Cilostazol at discharge [%] Dabigatran at discharge for AFIB+ [%]

Clopidrogel at discharge [%] Rivaroxaban at discharge for AFIB+ [%]

Ticagrelor at discharge [%] Apixaban at discharge for AFIB+ [%)] Another hospital

Ticlopidine at discharge [%] Edoxaban at discharge for AFIB+ [%]

Prasugrel at discharge [%] Other anticoagulant at discharge for AFIB+ [%]

Social care

Dipyridamol, slow release at discharge [%] Statin at discharge [%]

Other antiplatelet at discharge [%)]

Dead

Paient cases (%)
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Clinical Trial > Stroke. 2023 May;54(5):1172-1181. doi: 10.1161/STROKEAHA.122.041660. FULL TEXT LINKS

Epub 2023 Mar 23. :
Divergence Between Clinical Trial Evidence and
Actual Practice in Use of Dual Antiplatelet Therapy
After Transient Ischemic Attack and Minor Stroke

ACTIONS

13 Cite
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Eleonora De Matteis !, Federico De Santis 1, Raffaele Ornello 1, Bruno Censori 2, 0 c

Valentina Puglisi 2, Luisa Vinciguerra 2, Alessia Giossi 2, Pietro Di Viesti 3,
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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.

PMID: 36957052 DOI: T0.T167T/S TROKEAHA.TZ22.04T660 Publication types




There is a Medical Need for Alternative Treatment Options After an Acut:
Ischemic Stroke or High-Risk TIA

Cumulative event rate* at 5 years in patients with TIA and minor
A < = 4
The long-term residual risk of recurrent stroke <7 days (N=3847)

stroke remains high for patients with prior 20

. . . 1

ischemic stroke or TIA treated with SAPT _ Cerebrovascular event
°\° _—_.-"-“-'—.
@
o
S Stroke

. . L. : S )
E Antithrombotic strategies aim to provide a ‘S 9.5%
C® / reduction in the risk of ischemic events = et

without an increased risk of bleeding? _g S— —
= TIA
E
S
3]

Long term DAPT does not reduce the risk of

recurrent stroke in patients with lacunar

ischemic stroke, and increases the risk of 0 1 - 3 4 S

major bleeding versus ASA alone*:3 Follow-up (years)

*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 included the cumulative incidence of any

cerebrovascular event, any stroke, and TIA, 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 26
J Med 2018;378:2182-2190.



The COMPASS Trial Supports the Utility of Dual Pathway
Inhibition for Secondary Stroke Prevention'-

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

FXa inhibition plus antiplatelet therapy 140 l

120

31% RRR
100 95% CI 0.53-0.90
The randomized, double-blind, double- 49% RRR p=0.006
dummy, Phase Il COMPASS study 80 B oot

demonstrated a reduction in the risk of 60

ischemic or uncertain stroke with

rivaroxaban and ASA compared with ASA 40

alone in patients with chronic CAD or PAD 20

at high risk of ischemic events!? 0 ] . ]
Rivaroxaban plus ASA  Rivaroxaban alone (n=9117) ASA alone (n=9126)

(n=9152)
® [schemic or uncertain stroke ®m Hemorrhagic stroke

Number of first events

*Primary efficacy outcome: Composite of cardiovascular death, myocardial infarction and stroke.’?

ASA, acetylsalicylic acid; CAD, coronary artery disease; Cl, confidence interval; FXa, activated Factor X;

PAD, peripheral artery disease; RRR, relative risk reduction. 27
1. Sharma M et al. Circulation 2019,139:1134-1145. 2. Eikelboom JW et al. N Engl J Med 2017;377:1319-1330.



Phase Il PACIFIC-STROKE Study Design

Multicenter, randomized, placebo-controlled, double-blind, dose-finding, Phase Il study of the
oral FXla inhibitor asundexian in patients following an acute non-cardioembolic ischemic stroke

Asundexian 50 mg OD*

Asundexian 20 mg OD*

Asundexian 10 mg OD*

Patients with acute
non-cardioembolic

ischemic stroke
(NIHSS <15)

N=1808

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

*Plus antiplatelet background therapy according to standard of care.
FXla, 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.

28



Phase lll OCEANIC-STROKE Study Design’-2

Multicenter, international, randomized, placebo-controlled, double-blind, parallel-group, event-driven, Phase Il study
of the oral FXla inhibitor asundexian for the prevention of ischemic stroke (active, recruiting)

Asundexian OD
plus antiplatelet therapy

Patients with
acute
non-cardioembolic

iIschemic stroke or
high-risk TIA Placebo OD

plus antiplatelet therapy

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

FXla, activated Factor XI; ISTH, International Society on Thrombosis and Haemostasis; OD, once daily; R, randomization; TIA, transient ischemic attack.
1. Bayer. 2023. . 2. Bayer AG.

[accessed August2023]. 29


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 Ischemic

Distribution of ischemic stroke subtypes across North American and European studies?

m Large artery atherosclerotic
stenosis

Lacunes, small artery disease
m Cryptogenic/ESUS
m Major risk source cardiogenic

embolism, e.g. AF

m Unusual, e.g. arteritis

*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.
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Survivors after a first-ever stroke by etiology

1.0
8
64 | Y Lac=339
4 o | Athero=435
Cardiac=224
2.
p=<0.0001
0 1000 2000

Follow up (days)

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

g
g
g

N TS
N TS

N TS

K of early recurrence
K of early hemorrhagic transformation

K of long-term recurrence



NOACs in secondary stroke prevention

Any stroke
non-VKA Warfarin Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI
ARISTOTLE 67 1694 96 1742 18.9% 0.71[0.52,0.97] .
ENGAGE AF-TIMI 48 (60mo) 118 1976 136 1991 28.9% 0.87 [0.67,1.12] ——
RELY (150mg) 47 1233 59 1195 12.3% 0.76 [0.52,1.13] "
ROCKET-AF 171 3754 172 3714 39.8% 0.88[0.79,1.22] ——
Total (95% CI) 8657 8642 100.0% 0.86 [0.75, 0.99] S
Total events 403 463
Heterogeneity: Chi= 3.27, df= 3 (P = 0.35); F= 8% [=] 5 EI:T 155 é
Test for overall effect. Z= 210 (P = 0.04) Favours i‘lc:n—w{ﬂ« Favours ﬁrarrarin
Intracranial bleeding
non-VKA Warfarin Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% Cl Peto, Fixed, 95% CI
ARISTOTLE 15 1694 41 1742 220% 0.40[0.24, 0.68] —
EMGAGE AF-TIMI 48 (B0mg) 27 1976 48 1991 29.4% 057 [0.36, 0.90] —a—
RELY {(150mag) 13 1233 30 1195 16.9% 0.43[0.24,0.79] —
ROCKET-AF 34 3754 46 3714 31.6% 0.73[0.47,1.13] —
Total (95% CI) 8657 8642 100.0% 0.54 [0.42, 0.70] L 2
Total events 24 165
Heterogeneity. Chi*= 3.60,df=3(P=0.31), *=17% 03 IR 3 z

Test for overall effect: Z=4.81 (P < 0.00001)

Favours non-VKA Favours warfarin

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

Aspirin
Aspirin Placebo Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Anonymous 1993 (1) 94 404 99 378 78.6% 0.85 [0.62, 1.18]
Diener 1996 (2) 17 104 23 107 17.2% 0.71[0.36, 1.43] —
Farrell 1991 (3) 3 13 2 8 2.0% 0.90 [0.12, 7.03]
Farrell 1991 (4) 5 21 2 7 2.2% 0.78 [0.11, 5.34]
Total (95% CI) 542 500 100.0% 0.83 [0.62, 1.10] <
Total events 115 126
Heterogeneity: Tau® = 0.00; Chi® = 0.22,df = 3 (P = 0.97); I’ = 0% l i l l
_ 0.2 0.5 1 2 5
Test for overall effect: Z = 1.29 (P = 0.20) Aspirin Placebo

(1) Aspirin 300 mg; (2) Aspirin 25 mg twice daily; (3) Aspirin 1200 mg; (4) Aspirin 300 mg

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



Anticoagulants started within 48 h

a Outcome: recurrent stroke (anticoagulants vs. aspirin or placebo)

Study Anticoagulants  Aspirin or placebo OR (random) Weight OR (random)
or subcategory n/N n/N 95% CI % 95% CI
CESG [17] 0/24 2/21 1.99 0.16 (0.01-3.51)
IST heparin any dose [16]  44/1,557 79/1,612 +——= 59.81 0.56 (0.39-0.82)
TOAST [21] 0/143 2/123 —a— 2.05 0.17 (0.01-3.56)
HAEST [20] 19/224 17/225 29.92 1.13(0.57-2.24)
TAIST [28] 4/256 2/112 —= 6.23 0.87 (0.16-4.84)
S P

Total (95% CI) 2,204 2,093 = 100.00 0.68 (0.44-1.06)
Total events: 67 (anticoagulants), 102 (aspirin or placebo) s
Test for heterogeneity: x> =4.77, df. =4 (p=031),[* = 16.1%
Test for overall effect: Z = 1.72 (p = 0.09)

I | | I I |

0.1 0.2 0.5 1 2 5 10
Favours treatment  Favours control

a Outcome: hemorrhagic stroke (anticoagulants vs. aspirin or placebo)

Study Anticoagulants  Aspirin or placebo OR (random) Weight  OR (random)
or subcategory n/N n/N 95% CI % 95% CI
CESG [17] 0/24 2/21 +—Bu 717 0.16 (0.01-3.51)
IST heparin any dose [16]  32/1,557 7/1,612 _  m 37.99  4.81(2.12-10.93)
HAEST [20] 6/224 4/225 » 2594 1.52 (0.42-5.46)
TAIST [18] 7/256 0/112 > 8.16  6.76(0.38-119.45)
Camerlingo et al. [23] 10/94 2/85 . — 20.74 4.94(1.05-23.23)
Total (95% CI) 2,155 2,055 = 100.00 2.89 (1.19-7.01)
Total events: 55 (anticoagulants), 15 (aspirin or placebo)
Test for heterogeneity: x> =6.41, d.f. =4 (p=0.17), ? = 37.6%
Test for overall effect: Z = 2.34 (p = 0.02)

I | | I I I

0.1 0.2 0.5 1 2 5 10
Favors treatment Favors control

Paciaroni et al, Stroke 2007



Association of improved outcome in acute ischaemic stroke patients
with atrial fibrillation who receive early antithrombotic therapy:

A. H. Abdul-Rahim?® R.

50

Percentage within treatment group
b = = b L I

Ly
(=]

40

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

analysis from VISTA

L. Fulton®, B. Frank®, T. Tatlisumak®, M. Paciaroni®, V. Caso®, H.-C. Diener®,
K. R. Lees® and for the VISTA collaborators*
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Early Recurrence and Cerebral Bleeding in Patients With Acute Ischemic Stroke and
Atrial Fibrillation: Effect of Anticoagulation and Its Timing: The RAF Study
Maurizio Paciaroni, Giancarlo Agnelli, Nicola Falocci, Valeria Caso, Cecilia Becattini, Simona
Marcheselli, Christina Rueckert, Alessandro Pezzini, Loris Poli, Alessandro Padovani, Laszl6
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Early recurrence and cerebral bleeding in patients with acute

ischemic stroke and atrial fibrillation
Effect of anticoagulation and its timing: The RAF study

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

Oral anticoagulant alone

Hazard risk

Hazard risk

treated as a time-varying covariate.

LMWH alone

Hazard risk

Bridging therapy

_3_
—/| -
T T T T T T T T T T T T T T T T T T T T T T T T
3 73 12| 20 27 39 61 87 36 73 12 20 27 39 61 87 36 73 12 20 27 39 61 87
Dayqfrom index event Days from index event Days from index event
Lower risk
2 American Coef exp (coef) Se (coef) zPr(>]z])
“ Heart Bridging therapy 0.3214  1.3791 0.2577 1.247 0.2122
Association. LMWH 0.3986  1.4897 0.2898 1.375 0.1691
Copyright © American Heart Association, Inc. All rights reserved. ORAL alone —-0.4749 0.6220 0.2750 -1.727 0.0842

LMWH, low molecular weight heparin

Paciaroni et al. Stroke. 2015;46:2175-82
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Early Recurrence and Major Bleeding in Patients With Acute Ischemic
Stroke and Atrial Fibrillation Treated With Non—-Vitamin-K Oral
Anticoagulants (RAF-NOACs) Study

Maurizio Paciaroni, MD; Giancarlo Agnelli, MD; Nicola Falocci, PhD; Georgios Tsivgoulis, MD; Kostantinos Vadikolias, MD; Chrysoula
Liantinioti, MD; Maria Chondrogianni, MD; Paolo Bovi, MD; Monica Carletti, MD; Manuel Cappellari, MD; Marialuisa Zedde, MD;
George Ntaios, MD; Efstathia Karagkiozi, MD; George Athanasakis, MD; Kostantinos Makaritsis, MD; Giorgio Silvestrelli, MD, PhD;
Alessia Lanari, MD, PhD; Alfonso Ciccone, MD; Jukka Putaala, MD; Liisa Tomppo, MD; Turgut Tatlisumak, MD;

Azmil H. Abdul-Rahim, MD; Kennedy R. Lees, MD; Andrea Alberti, MD; Michele Venti, MD, PhD; Monica Acciarresi, MD;
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Luca Masotti, MD; Vieri Vannucchi, MD; Gianni Lorenzini, MD; Rossana Tassi, MD; Francesca Guideri, MD; Maurizio Acampa, MD;
Giuseppe Martini, MD; Sung-ll Sohn, MD, PhD; Simona Marcheselli, MD; Nicola Mumoli, MD; Maria Luisa De Lodovici, MD;
Giorgio Bono, MD; Karen L. Furie, MD; Prasanna Tadi, MD; Shadi Yaghi, MD; Danilo Toni, MD, PhD; Federica Letteri, MD;
Tiziana Tassinari, MD; Odysseas Kargiotis, MD; Enrico Maria Lotti, MD; Yuriy Flomin, MD; Michelangelo Mancuso, MD;

Miriam Maccarrone, MD; Nicola Giannini, MD; Fabio Bandini, MD; Alessandro Pezzini, MD; Loris Poli, MD; Alessandro Padovani, MD,
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Gino Gialdini, MD; Francesco Corea, MD, PhD; Walter Ageno, MD; Marta Bellesini, MD; Giovanna Colombo, MD;

Serena Monaco, MD; Mario Maimone Baronello, MD; Theodore Karapanayiotides, MD, PhD; Valeria Caso, MD, PhD
J Am Heart Assoc. 2017;6:e007034. DOI: 10. 1 161/JAHA.117.007034




RAF-NOAC : when to start NOAC after stroke ?
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Figure 2. Combined risks of outcome events (ischemic and Figure 3. Risks of outcome events depending on the time
hemorrhagic) depending on the time between onset and initiation between onset and initiation of therapy with non-vitamin K oral

of therapy with non-vitamin K oral anticoagulants (NOACs). The anticoagulants (NOACs).

lower risk of the combined outcome event was within 14 days.




RAF-NOAC : when to start NOAC after stroke ?
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Rate of outcome events (%)
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- A|l hemorrhagic events Ischemic events

Figure 1: Risk of an ischaemic recurrence or haemorrhagic event within 90 days according to CHA,DS,-VASc score in patients with acute

stroke and AF.

Paciaroni et al, Thromb Hemost 2016



RAF-NOAC : AF-pattern and recurrence risk
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AF pattern
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Paciaroni et al, ESJ 2018



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

m Small = Medium m Large

ISCHEMIC OUTCOMES SYMPTOMATIC HT

Paciaroni et al, Thromb Hemost 2016



RAF-NOAC: isk of recurrent stroke depends on atrial enlargement

107

No atrial enlargement
e Mild

I Moderate
Severe

Cumulative risk
I

l:l._

Days from index event

Reference: no atrial enlargement

Mild atrial enlargement: HR 0.64 (95% Cl 0.28-1.40), p=0.3
Moderate atrial enlargement: HR 1.47 (95% Cl 0.54-4.00), p=0.4
Severe atrial enlargment: HR 2.64 (95% Cl 1.00-6.97), p=0.049

Paciaroni et al, J Neurol 2015



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

Acute ischemic stroke

Assess for i.v. rtPA and/or mechanical thrombectomy™®

Aspirin 150-300 mg/die (avoid anticoagulants within 48 h from onset)

v ESO now uses

Brain CT scan or MEI {24-72 h from stroke onset)

lesion size as an

Expert opinion (Delphi vote: 6/7 agree, |/7 disagree). important criterion
We suggest antiplatelet therapy in the first 48 h after for anticoagulant
1schemic stroke associated with AF. timing

We consider 1t reasonable to start anticoagulant
therapy at day 3 or 4 from the index stroke in patients
with mild stroke and small infarcts (<1.5 cm) and at

day 7 for moderate infarcts.
For large infarcts, anticoagulation treatment might

be best delayed for 14 days after the index stroke.

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



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

ALESSA score
- Age 280 years 2 points
- Age 70-79 years 1 point

LESion greater than 1.5cm 1 point
Severe atrial enlargement 1 point

Paciaroni et al, Stroke 2017



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

Outcome events at 90 A" 5 -
days . *

5.00%
4.50%
4.00%
3.50%
3.00%
2.50%
2.00%
1.50%
1.00% 1-specificity
0.50%
0.00% Ischemic outcome events Hemorrhagic outcome events

0 1 2 3 4

1-specificity

) , Area Under the Curve 0.646 (0.529-0.763), Area Under the Curve 0.407 (0.275-0.540),
—Ischemlc recurrent events —Hemorrhaglc outcome events p=0_14

ALESSA score

Paciaroni et al, Stroke 2017



Trials assessing the use of early or delayed anticoagulation with NOACs

in patients with previous ischaemic stroke and AF

Rivaroxaban, dabigatran, Apixaban, Dabigatran, , ,

: B P ‘g Choice of NOAC (apixaban,
apixaban or edoxaban <48 Edoxaban or Rivaroxaban at _

dabigatran, edoxaban or
Drug hours after symptom onset or at standard doses (dose 5
: : g rivaroxaban) <4 days after

day 6+1 day after major reduction based on clinical
: : L stroke
ischaemic stroke criteria)

Any NOAC after day 3+1 day
(minor ischaemic stroke) or day

Comparator 6+1 day (moderate ischaemic
stroke) or day 12+2 day (major
ischaemic stroke)

Choice of NOAC (apixaban,
NOAC >7-<14 days after dabigatran, edoxaban or
stroke onset rivaroxaban) 5-10 days after
stroke onset

Estimated enrolment, N 2000 3478 3000

Follow up: primary

3043 days after randomisation 90 days 90 days
outcome

A multicenter registry-based
non-inferiority, randomized
controlled clinical trial

An international, multicentre,
Design randomised-controlled, two-
arm, assessor-blinded study

A randomized, open-label,
phase Il open platform study

Composite of major bleeding, Composite outcome: Composite outcome of
recurrent ischaemic stroke, recurrent symptomatic recurrent ischemic stroke,

Primary outcome systemic embolism and/or ischaemic stroke, symptomatic intracerebral
vascular death at 30£3 days symptomatic ICH and hemorrhage, or all-cause
after randomisation systemic embolism mortality

*Evidenced by CT or MRI
AF, Atrial fibrillation; CT, Computed tomography; MRI, Magnetic resonance imaging; NOAC, Non-vitamin K antagonist oral anticoagulant; OD,
once daily

Randomized time to delay of
anticoagulation: 60 hours, 132
hours, 228 hours or 324 hours

Comparing four treatment arms
to each other

1000

30 days

Prospective, adaptive,
randomized, single blind,
controlled "dose-exploration”
trial

Recurrent ischemic event: any
symptomatic ischemic stroke or
systemic embolism™;
Haemorrhagic Event: any
symptomatic haemorrhagic
transformation, other
symptomatic ICH, or major
extracranial haemorrhage*

ClinicalTrials.gov Identifier: NCT03148457
2EudraCT, 2018-003859-38; ISRCTN17896007
3ClinicalTrials.gov Identifier: NCT02961348
“ClinicalTrials.gov Identifier: NCT03021928



Circulation

ORIGINAL RESEARCH ARTICLE ®

Early Versus Delayed Non—Vitamin K Antagonist
Oral Anticoagulant Therapy After Acute Ischemic
Stroke in Atrial Fibrillation (TIMING):

A Registry-Based Randomized Controlled
Noninteriority Study

Jonas Oldgren®, MD, PhD*; Signild Asberg , MD, PhD"; Ziad Hijazi’®, MD, PhD; Per Wester®, MD, PhD; Maria Bertilsson, MSc;
Bo Norrving®, MD, PhD; for the National TIMING Collaborators




TIMING results

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

Sample size: 3000 patients

0.10
- Early: 31/450 Delayed

- Delayed: 38/438 I O
£ 0089  HRr0.78(0.48-1.25), p=0.30 e
g | o
o]
s | e
g ]
o 006
3
2 i
£
o 0.04-
(&]
oy
= ;
E i
g 002 ¢

0.00-
DELAYED 438 420 415 409 406 405 401 401 400 399
EARLY 449 441 437 434 428 425 424 422 419 417

T T T T T T

0 15 30 45 60 75 90 days

Figure 3. Time to the primary composite outcome and Cox proportional hazards analysis for early vs delayed initiation of NOAC
until 90 days.

Primary outcome was a composite of ischemic stroke, symptomatic intracerebral hemorrhage, or all-cause mortality. HR indicates hazard ratio; and
NOAC, non—vitamin K antagonist oral anticoagulant.

Oldegren et al; Circulation 2022



TIMING results

l ¢ I

Primary outcome event difference -1.79%; 95% Cl -5.31 to 1.74%

Primary hypothesis non-inferiority, p = 0.004
Secondary hypothesis superiority, p = 0.380

O mm—m—————

6% 3% 0% 3

Yo

6%

o
|
Favors early start

P

Favors delayed start

Figure 2. Risk difference in the primary composite outcome for early vs delayed initiation of NOAC at 90 days.
Primary outcome was a composite of ischemic stroke, symptomatic intracerebral hemorrhage, or all-cause mortality. Primary hypothesis testing
for noninferiority at an absolute 3% margin, and secondary hypothesis testing for superiority. NOAC indicates non—vitamin K antagonist oral

anticoagulant.

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%)
- 3in the delayed group (0.7%)

Oldegren et al; Circulation 2022



EUROPEAN
Study Protocol STRU KE Ju U R NAI.

European Stroke Journal
1-9

ELAN protocol Early versus Late initiation of direct oral © European Sroke Organisaton 2022
. . . . Article reuse guidelines:
AntlcoagUIantS In post-ISChaemlc stro‘(e sagepub.com/]gournals-permissions
° ° ° . . DOI: 10.1177/23969873221 106043
patients with atrial fibrillatioN (ELAN): s cennonies
Protocol for an international, multicentre,
randomised-controlled, two-arm, open,

assessor-blinded trial

Randomisation Late treatment with
minor stroke -> DOACs
4
Early treatment
with DOACs
Randomisation . | Late treatment with . 0
moderate stroke > | DoACs = 5.
— Q
o B
4 2 <.
Early treatment 2 =
with DOACs
Randomisation > Late treatment with
major stroke DOACs
Early treatment
with DOACs
<48h 3d +1d 6d + 1d 12d + 2d 30d+3d 90d +7d

Post symptom onset post randomisation




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Early versus Later Anticoagulation for Stroke
with Atrial Fibrillation

U. Fischer, M. Koga, D. Strbian, M. Branca, S. Abend, S. Trelle, M. Paciaroni,
G. Thomalla, P. Michel, K. Nedeltchev, L.H. Bonati, G. Ntaios, T. Gattringer,
E.-C. Sandset, P. Kelly, R. Lemmens, P.N. Sylaja, D. Aguiar de Sousa,
N.M. Bornstein, Z. Gdovinova, T. Yoshimoto, M. Tiainen, H. Thomas,

M. Krishnan, G.C. Shim, C. Gumbinger, . Vehoff, L. Zhang, K. Matsuzono,
E. Kristoffersen, P. Desfontaines, P. Vanacker, A. Alonso, Y. Yakushiji, C. Kulyk,
D. Hemelsoet, S. Poli, A. Paiva Nunes, N. Caracciolo, P. Slade, J. Demeestere,
A. Salerno, M. Kneihsl, T. Kahles, D. Giudici, K. Tanaka, S. Raty, R. Hidalgo,
D.J. Werring, M. Géldlin, M. Arnold, C. Ferrari, S. Beyeler, C. Fung, B.). Weder,
T. Tatlisumak, S. Fenzl, B. Rezny-Kasprzak, A. Hakim, G. Salanti, C. Bassetti,
J. Gralla, D.J. Seiffge, T. Horvath, and J. Dawson, for the ELAN Investigators*

N Engl J Med 23 May, 2023



ELAN results

2032 Participants underwent randomization

19 Were excluded
5 Declined to provide post hoc
consent
13 Were at a site that was

/

nonadherent to Good Clinical
Practice guidelines

1 Underwent randomization
twice in error

2013 Were included in the modified
intention-to-treat population

l

l

1006 Were assigned to early DOAC treatment
949 Received assigned treatment
8 Did not start treatment
49 Had treatment started outside
planned window

1007 Were assigned to later DOAC treatment
935 Received assigned treatment
16 Did not start treatment
56 Had treatment started outside
planned window

24 Died

8 Withdrew consent -
1 Was lost to follow-up

22 Died
6 Withdrew consent

)

973 Were included in the 30-day follow-up

979 Were included in the 30-day follow-up

21 Died

1 Withdrew consent -
2 Were lost to follow-up

27 Died
——| 4 Withdrew consent
2 Were lost to follow-up

\

949 Were included in the 90-day follow-up

546 Were included in the 90-day follow-up

A

1006 Were included in the primary analysis
22 Had data imputed
8 Withdrew consent
1 Was lost to follow-up
13 Died from nonvascular cause

1007 Were included in the primary analysis
16 Had data imputed
5 Withdrew consent
11 Died from nonvascular cause

N Engl J Med 23 May, 2023



ELAN results

Cumulative Incidence
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How to start anticoagulation
after ischemic stroke

+When to start DOAC :

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




29.09.2023

Thank you very much for your attention!
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