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Anteil der Befragten

Wovor fiuirchten sich die Menschen?
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Monitoring auf Vorhofflimmern

1. Primarprophylaxe: Detektion von Vorhofflimmern als
SchlaganfallspraventionsmafRnahme

2. Sekundarprophylaxe: Detektion von Vorhofflimmern zur
Verhinderung eines erneuten Schlaganfalles



Stepwise screening in primary prevention: STOPSTROKE

Stockholm + Halland County
n=28 768

1:1 Randomization

¥

Prospecﬁ\;::z;:?::miled to Not screened
bt n=14 381

Died before completed invitation
n=1056
Individuals invited to screening
n=13 331
Not participating
n= 6158

Participation in screening
n=7173

Svennberg E et al. Circulation. 2015;131:2176-2184



Time to first detection of atrial fibrillation among participants undergoing intermittent ECG
registrations.

40 200

ax - 180

30 e

[ - 140 Number needed to

25 - - 120 screen = 32

20 100

15 - 80

- 60 E=n

- 40  =——Accumulated

2 “[»20
0.4. __0
W = NN MM T N O NN 00O =N M < N C
O > > > > > > > > > ™ o =« =« =« =« O
8888888883233 bw
> Oo0o0Q0oo s
° k7
< o0
- )
LS
-
©
]
Q

(]
CAVE: AF definition: 30 seconds or two episodes of at least 15 seconds
Svennberg E et al. Circulation. 2015;131:2176-2184



DZHK

Canadian Stroke Prevention
Intervention Network .
DEUTSCHES ZENTRUM FUR
o Reseau Canadien pour la Prevention des HERZ-KREISLAUFFORSCHUNG E.V
C S P I N Accidents Cerebrovasculaires SC R E E N 'A F

Hausarztliche Patienten, 75 Jahre und alter
mit medikamentos behandeltem arteriellen Hypertonus
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Standard of care 2 weeks of monitoring

(ZioPatch) + BP-monitor +
Standard of care

Primary endpoint: Newly diagnosed AF within 6 months

n=822

Study sites in Germany: 45 GPs around Frankfurt, Gottingen and Hamburg



Monitoring auf Vorhofflimmern

1. Primarprophylaxe: Detektion von Vorhofflimmern als
SchlaganfallspraventionsmaRnahme

2. Sekundarprophylaxe: Detektion von Vorhofflimmern zur
Verhinderung eines erneuten Schlaganfalles



Prevalence of different stroke subtypes

TOAST Classification of Subtypes of Acute Ischemic Stroke
(Trial of Org 10172 in Acute Stroke Treatment)
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Stroke 1993;24;35-41



Two large randomised multicenter trials in
cryptogenic stroke

EMBRACE: 572 patients randomised to 30-day
monitoring or 24h Holter ECG

CRYSTAL-AF: 441 patients randomised to
implantable loop recorder or usual care



EMBRACE
Detection Between-Group Comparison

Repeat 30-day Absolute

Holter Monitor p-value Detection NNS
(n=285) (n=287) Difference
(95% Cl)
Prima
Outcorr%e
AF 230 seconds 3% 16% <0.001 13% (9%-18%) 8
(within 90 days)
AF =30 sec 2% 15% <0.001 13% (9%-18%) 8
(study monitors only)
Secondary
Outcomes
AF =2.5 min 2% 10% <0.001 8% (4%-12%) 13
Any AF 4% 20% <0.001 16% (10%-21%) 6

Gladstone et al., NEJIM 2014



CRYSTAL-AF

y <1 Hazard Ratio (95% CI) ={6.43)(1.90, 21.74)
log-rank p-value = 0.0006
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Months since randomization

# atnisk

Control 220 214 200 198 197 197 194
ICM 221 205 198 195 194 193 191

Sanna et al., NEJIM 2014



Embolic stroke of unknown source (ESUS)

; ; +
Embolic strokes of undetermined source: the case foranew 'k (®)
clinical construct

Robert GHart, Hans-Christoph Diener, Shetagh B Coutts, | Donald Easton, Christopher B Granger, Martin | O'Donnell, Ralph L Sacco,
Stuart ] Connolly, for the Cryptogenic Stroke/ESUS International Working Group

Cryptogenic (of unknown cause) ischaemic strokes are now thought to comprise about 25% of all ischaemic Lancet Neurol 2014;13: 423-38
strokes. Advances in imaging techniques and improved understanding of stroke pathophysiology have prompted see Comment page 344

Panel 2: Criteria for diagnosis of embolic stroke of ﬁ?g:iﬁdf%m
undetermined source™ Canada (Prof R G Hart MD}:
University Duisburg-Essen,
= Stroke detected by CT or MRI that is not lacunart e i
- Absence of extracranial or intracranial atherosderosis epm A iy
causing =509% luminal stenosis in arteries supplying the Deprtrmpat ot Nsmlogs.

area of ischaemia

= No major-risk cardioembolic source of embolismt

= No other specific cause of stroke identified (eg, arteritis,
dissection, migraine/vasospasm, drug misuse)

~Requires minimum diagnostic assessment (panel 3) tlacunar defined as 3 subcoctcal
infarct smaller than orequal to 1-5 cm (= 2-0 an on MR diffusion images) in largest
dimension, including on MRIdiffusion-weightad images, and in the disstnbution of the
small penetrating cersbral arntenes; vsualisation by CT usually needs delayed imaging
greater than 24-4E h after stroke onset. fPermanent or paroxysmal atnal fbnilaton,
sustainad arnal futter imtracardiac thrombues, prosthetic cardiac vaive, atrial myxoma
or other cardiac tumours. matral stenosis recent (<4 weeks) myocardial infarction, left
ventricular ejechon fraction less than 30%, valvular vegetations, or infective
endocardstis.

Hart et al., Lancet Neurol 2014



RE-SPECT ESUS

Randomized Evaluation in Secondary stroke Prevention Comparing the
Thrombin inhibitor dabigatran etexilate versus ASA in Embolic Stroke of
Undetermined Source (ESUS)

* ~20% of ischaemic strokes have been categorized in recent studies as ESUS

Primary endpoint: stroke + SE )

End of treatment

Index ischaemic Dabigatran (150 or 110 mg BID)** :
stroke (ESUS)* : : n=3000
I Placebo (matching ASA) :
‘Diagnostic Pathway’: assess ASA (100 mg OD) :
with MRI/CT to rule out n=3000
lacunae; carotid U/S and 224 Placebo (matching dabigatran) :
hour rhythm monitoring to :
rule out AF :
4 D 30-day follow-
0 days — 3 months 0.5-3 years up

*mRS <3, age 260 or 50-59 with additional risk factors. Includes TIA with pathological imaging evidence.**All patients receive dabigatran 150 mg BID,

unless 275 years or CrCl <50 mL/min. These patients receive dabigatran 110 mg BID

ASA = acetylsalicylic acid; BID = twice daily; CrCl = creatinine clearance; CT = computed tomography; ESUS= embolic stroke of undetermined source; MRI = 14
magnetic resonance imaging; mRS = modified Rankin score; OD = once daily;

SE = systemic embolism; TIA = transient ischaemic attack



ATTICUS-Studie

ATTICUS - Randomized, active controlled, blinded (PROBE), multicentre Clinical Trial

Patients with minor or moderate embolic stroke of undetermined
source (ESUS) and risk factor profile for cardiac thrombembolism* n=500

No evidence of atrial fibrillation (AF) in 24h holter ECG |

Stratified randomization, study | * At least one of the
I orug initiation** | following RF:
[ — LA size >46mm
Apixaban 5mg b.i.d. R ]
[25 n;g big It Cr-C1 1520 mUmin or 21 16351 tao of - . Baseline FLAIRIDWIMRI _______ ASA 100mg o.d. \ * £00N1ANBOUS OLho
the faloaing. age»=80, creaining >=1 Smgddl,
R | .
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§3<t ovale
g5y |
A$ »a
T g = 5 |esssssnnsnnnsEnEEEn o M" --------
8 e,
Leg /-
[ @ ceeccveseccanns g § T L R R A i S A PR A

1° EP: Reduction of cerebral emboll detected in cerabral flair and diffusion weighted MR imaging at 12 months
2° EP: stroke, systemic embofism, major and dinically relevant non-major bleeding at 12 months

" Study arug Initiation at gay 3 to 7 after minor or moderate stroke onsat, depending on individual stroke related nleeding risk, A low risk of MT1 s
fkely determined by smal! area of brain infarction (<30% of MCA teritory), absence of HT! at the time of anticoagulation, biood pressure < 140
mmHg systolic, and normal bioad glucose and plalelet counts

Geisler et al., Int J Stroke 2017



25 A shift in paradigm

Why did this stroke happen? Can | find an

Retrospection ‘ explanation? Is it cryptogenic? Does it look
(Cryptogenic stroke, | embolic? Should | anticoagulate?
ESUS)

Cerebral events

(stroke, TIA)

1st stroke 2nd stroke

Time

praser 11§ BEEERENI

Look ahead Y. Stroke patients have a high risk of underlying AF
(Find-AF randomised) | irrespective of stroke etiology and should be
anticoagulated if AF is detected
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Patient with clinical | no
symptoms of stroke
yes
No ICB on no
CT/MRI
yes noI
Symptom no Il\élgcl)xvg:
i >
duration > 24h DWI
yes
yes

\ 4

intervention?

Sinus rhythm on admission ECG?
No indication or contraindication for | no
oral antioagulation? No carotid
artery stenosis needing

yes

v

Informed consent?

Patient age 60 years or older?

no

yes

Py

Sponsored by unrestricted grant from

~\ Boehringer
I"ll Ingelheim

randomised

&P s

Primary endpoint:
First detection of AF at 6 months

1:1 randomisation, 400 patients

usual stroke-unit care




Find-AF randomised

Vorhofflimmern Schlaganfalle

Difference of cumulative event rates

6 months: 91% (95% C1 3.5 to 14-8), log-rank p=0.002 B
15— 12 months: 6-9% (95% C10-9 to 12.9), log-rank p=0-02 15 Difference of cumulative event rates
4 & 17% (95% C1-2.5t0 5.9, log-rank p=0-46)
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Number at risk ) _ ! 3
EPM 200 163 150 144 143 Days from randomisation
Control 198 177 164 159 154 umber at risk
EPM 200 185 175 169 168
Control 198 185 172 168 164

Wachter et al., ISC 2016 and in print



Primary Endpoint in Subgroups

No. of events / Total no.
EPM Control Interaction
Pwalue
TOTAL SAMPLE 277200 9/198 = = =
AGE
: =
=73 years 11101 297 P=0.94
=73 years 16/99 7101 ‘ = ‘
SEX
| u 4
male 121115 5123 P=0.32
female 15/85 475 f L ’
NIHSS
- b - |
0-2 9/89 2199 P-0.86
=2 18111 7/98 I L
CHADS-2
- b ] i
2-3 12197 4101 P=0.87
4-6 15103 596 i L
SYMPTOMS AT ADMISSION
no lacunar symptoms 24/161 9139 ' L = P=0.53
lacunar syptoms 238 0/59 = & '
CRYPTOGENIC STROKE
- i C = |
non-cryptogenic 13106 495 P=0.73
crytogenic 1494 5103 ’ & =
lr'|'11|r'|'1l|rr'|'1lrr'|1rr1'|lrr1||rr1|rr11|rr11|r11l
-10 -5 0 5 10 15 20 25 30

Gain in dataction rata M4



Kandidaten fir verlangertes Monitoring

MN=1604 =creened

|Fatients with 100183« M=1,234 not meeting eligibility
&0 years aind abones] criteria

RO

History of &F {n=008]
AF on admission B0G (n=85]

CAS = 50 % |{n=153]

ndication for anticoagulation {n=75]
30‘50 % a"er Contreindication for anticoagulation (=53]

. 5 z3|n=7E
Schlaganfallpatienten ? TR

miplanted device |{n=34]

: History of intrecmnial blesding {n=15]
frei von VHF e ety 4 1o inz2g)
Participation in other rendomissad tria

W {n=3]

Scheduled for monitoring = 48 howrs {n=2]

Other ressons {n=134)

N=370 were offered study
participation

arious funknown ressons |n=7E|

> MN=112 notwilling to participate

v

MN=251 enrolled and randomised




Zusammenfassung

Friherkennung von Vorhofflimmern als
Primarpraventionsmassnahme gegen Schlaganfalle

EMBRACE, CRYSTAL-AF: Jeder 8. Patient mit
kryptogenem Schlaganfall hat unentdecktes
Vorhofflimmern!

Find-AF randomised: Unabhangig vom
Schlaganfallsubtyp profitieren Patienten vom
Monitoring auf Vorhoffllimmern

ESUS: Neue Entitat. Alle gleich antikoagulieren? Oder
alle monitorieren?



