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OVERVIEW

The Implications of Looking For and Finding AF in Stroke Patients

Device-detected AF in stroke patients (AFDAS) is a unique type of AF

Possible explanations
The role of anticoagulation



AFib is Bad

High-risk cardiac arrhythmia

AF

Anticoagulants reduce stroke risk by 65%

Hart, Ann Intern Med 2007;146:857



Current Status of Cardiac Monitoring
Prolonged Cardiac Monitoring is the Key

/11

CRYSTAL-AF International Real World
EMBRACE 2014 Guidelines Implementation
Higher AF detection Recommending Generalized
rates PCM Uptake of PCM



AF Detected After Stroke (AFDAS)

AF detected on Prolonged Cardiac Monitoring (PCM) post-stroke or TIA

Previously . 1 Known AF
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ECG-detected J stroke occurrence
SR
No AF
— No AF no history of AF and no
. AF detected
No known AF Isscthrzrkne:c ECG Monitoring :
AFDAS
— AF AF Detected
after Stroke
——

Cerasuolo et al. Curr Opin Neurol 2017;30:28 | Sposato et al. Lancet Neurol 2015;14:377



AF Detection post-Stroke or TIA

If all Patients Received Prolonged Cardiac Monitoring

Relative Frequency of Heart
Rhythms among Ischemic
Stroke Patients

100% —p
wy
Q
-
g 80% - e - ] [ ]
: to million
g 61% No KAF & no /4 N @ @
T} AF on PCM J
s -
:
%5 40% - e W
c
°
5]
o
o
(a

AFDAS ‘
EV ~24% of 80%
- without KAF each year
,

20%

0%
Heart
Rhythm

Sposato et al. Lancet Neurol 2015;14:377, Sposato et al. Stroke 2022;53:e94-e103.



New vs. Known AF in Stroke Patients

Lower burden of Risk Factors, Structural Heart Disease, and Risk Profile

Characteristics & Outcomes of AFDAS relative to
(Created from data from Fridman et al. Cerebrovascular Diseases 2022)

Demographics & Risk Factors

Age Sex Hypertension Diabetes Dyslipidemia
v |
NS 1U21% NS 1 18%
SMD -0.003 (-0.04, 0.04) OR 0.98 (0.76, 1.25) OR 0.79 (0.68, 0.92) OR 0.85 (0.70, 1.03) OR 0.82 (0.73, 0.92)

Vascular Comorbidities

CAD Prior Ml CHF PAD Prior stroke
$.50% 1.40% 1.63% J.56% 1.62%
OR 0.50 (0.42, 0.61) OR 0.60 (0.46, 0.79) OR 0.37 (0.31, 0.44) OR 0.44 (0.29, 0.68) OR 0.38 (0.25, 0.58)

Cardiac & Cerebral Structural Changes

LV Ejection fraction Left atrial area Insular cortex
T25% J,65% /]\
SMD 0.25 (0.20, 0.30) SMD -0.65 (-0.99, -0.31) Based on 2 publicationst

Fridman et al. Cerebrovascular Diseases 2022 Sposato et al. Stroke 2022;53:e94-e103.



New vs. Known AF in Stroke Patients

Lower burden of Risk Factors, Structural Heart Disease, and Risk Profile

Characteristics & Outcomes of AFDAS relative to
(Created from data from Fridman et al. Cerebrovascular Diseases 2022)

CHA,DS,-VASc score Recurrent stroke Death
¢ v
L 47% 126% NS
SMD -0.47 (-0.60, -0.34) OR 0.74 (0.58, 0.95) OR 0.87 (0.56, 1.37)

SMD: standardized mean difference, OR: odds ratio

Observational studies with analyses adjusted for multiple variables, including the use of OACs

Fridman et al. Cerebrovascular Diseases 2022 | Sposato et al. Stroke 2022;53:e94-e103.



Conclusion #1
AFDAS and KAF are different

Risk factors
Cardiovascular comorbidities
Structural heart disease

Stroke recurrence risk

But why?



Why is AFDAS different from other AFs?

The role of burden and vascular risk

AF-related Embolic Stroke risk = AF burden * vascular risk * structural heart disease

CHA:DS:-VASc Score

0 1 2 3-4 >5

n=2922 n=2151 n=4554 n=7164 n=4977

(13.4%) (9.9%) (20.9%) (32.9%) (22.9%)

No AF 033% | 0.62% | 070% | 083% | 1.79%
40 events 46 events 95 events 139 events 157 events

n=16815 (77.2%)

AFOmin-23.5h 1 05200 | 032% | 0.62% | 1.28% | 2.21%

n=3381 (15.5%) 11 events 4 events 17 events 42 events 36 events

AF =235k 0.86% | 050% | 1.52% | 1.77% | 1.68%

4 events 3 events 19 events 28 events 13 events

Maximum Daily AF Duration

n=1572(7.2%)

21 768 nonanticoagulated patients with cardiovascular implantable electronic devices from the Optum electronic health record deidentified database (2007-2017) were
linked to the Medtronic Carelink database

Kaplan et al. Circulation 2019;20:1639



Why is AFDAS different from other AFs?

The role of burden and vascular risk

vascular risk * structural heart disease

Characteristics & Outcomes of AFDAS relative to

(Created from data from Fridman et al. Cerebrovascular Diseases 2022, in press)t

Demographics & Risk Factors

Age Sex Hypertension Diabetes Dyslipidemia
1
NS L21% NS 1 18%
SMD -0.003 (-0.04, 0.04) ORO0.98(0.76, 1.25) OR 0.79 (0.68, 0.92) OR 0.85 (0.70, 1.03) OR0.82(0.73,0.92)

Vascular Comorbidities

CAD Prior Ml CHF PAD Prior stroke
150% 1 40% 1 63% 156% 162%
OR0.50(0.42, 0.61) OR 0.60 (0.46, 0.79) OR0.37 (0.31, 0.44) OR 0.44 (0.29, 0.68) OR 0.38 (0.25, 0.58)

Cardiac & Cerebral Structural Changes

LV Ejection fraction Left atrial area Insular cortex
x e 0
N25% L65%
SMD0.25 (0.20, 0.30) SMD -0.65 (-0.99, -0.31) Based on 2 publicationst



Why is AFDAS different from other AFs?

The role of burden and vascular risk

AF burden
A
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Sposato & Andrade. Neurology 2022; 98(19):781-783.



AFib is Bad

High-risk cardiac arrhythmia

AF

Anticoagulants reduce stroke risk by 65%

Hart, Ann Intern Med 2007;146:857



From ECG-based to PCM-based AF Diagnoses

Historical Understanding of Atrial Fibrillation Risk

AFASAK, 1989

The Lancet - Saturday 28 January 1989

PLACERO-CONTROLLED, RANDOMISED
TRIAL OF WARFARIN AND ASPIRIN
PREVENTION OF THROMBOEMBO
OOMPLICATIONS IN CHRONIC Aml.u.
FIBRILLATION

The Copenbagen AFASAK Study
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Epidemiologic assessment of
chronic atrial fibrillation and risk
of stroke: The Framingham Study

Philip A. Wolf, M.D, Thomas R. Dawber, M.D., M.P.H }1 Fm(-n-on Thomas, J

1.0, and Willism B.

annel, MDD,

Atrial fibrillation (AF) in rhenmatic heart disease
{RHD), particularly with mitral stenosis, is ac-
cepted as a factor that predisposes to systemic em.
balism.’ Embolism from the left atrium oceurs fre-
quently and cerebral infarction is 8 common cause
of death among RHD patients with mitral
stemosis. Thera is na such agreement about risk of
cerebral embolism in persons with chronie AF
without rheumatic valvular disease. Beor an

Ghitman’ found only one stroke among 50 patients
with AF due to ischemic henrt disease, & rate of
sersbral erbolim not ppreciably diflre
the 2 percent occurring in ischeraic hoart dise
patients without, this arrhythmin. However,
others have found systemie embolism to be as
commun in chronic AF with coranary and hyper-
tensive heart disease as in RHD,**

Sinew it i likely that progress

prevention rather than from improved me
management of completed embalic strokes, it is
important to determine if chronie AF predisposes
to stroke. The least distoried view of the relation

T e L, 9

studied the development of stroke in & population
followed prospectively since 1950, and we have
related stroke incidence to antecedent cardiac
rhythm and disease.

Methods. We evaluated the development of stroke
in 5184 men and women, aged 30 to 62, and free of
stroke at entry, followed for 24 years. Sampling
procedure, criteria, and methods of examination
have been deseribed elsewhere.*’ Subjerts were
examined every 2 years. Follow-up was good, with
81 percent taking all possible examinations and
Joss than § percent of the ariginal eohort lot to
mortality follow-up.

On each of the 13 biennial examinations, the
subject was routinely questioned hy a physician
concerning habits, medications, and illnesses dur.
ing the proceding 2 years. Physical examination
and laboratory studies were made,

Framingham, 1991

Atrial Fibrillation as an Independent Risk
Factor for Stroke: The Framingham Study

Philip A. Wolf, MD; Robent D. Abbott, PhD; and William B. Kannel, MD
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Ithough hypertension is the strongest risk fac-
o for siroke, age and the presence of ather
risk factors may modify or enhance the effect
of increased blood pressure on

ical tri

Is in which >50% of stroke events
-988)

atrial fibrillation i a risk “marker” for steoke and that
the increased stroke incidence in persons with this
arrhythmia is a result of age and associated cardiovas-

Impeired cardiac Funetion, overt or cccull, increases.
stroke incidence at al levels of blwd pressure.
hypertensive persons coronary bea
e, and partealary airs fbrilation are aseo0h
ated with increased stroke risk -7

Atrial fibrillation, which is frequently associated
ith hypericnmon, coroaury Beart disease, and cx
dia failure, becomes increasingly prevalent among,
persons oged >70 ycars 1 has becn suggesicd thot

rounding all interim illnesses were Knughl For
siroke, Including transient ischomic attacks
(TIAs), surveillance was maintained by daily mon-
Moring of all P tothe saly general ol

a stroke was suspected, the patient
seeen in the hospital by the study neurologist

. signs noted by the study
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Recehed Docember 21, 1990, sccepied April 20, 1991,

cular i o belp addres this sue, we
have exiended our previous study and examined in
detail the relative impacts of hypertension, coronary
heart discase, cardiac failure, and atrial fibrlation on
the incidence of stroke in the Framingham Study.* We
100k advantage of the 110 additional initial stroke
events, and additional coronary heart discase and car-
diac failure cases occurring during the 4 further years of
follow-up, 1o enhance the analysis of the relative im-
portance of each of the cardiovascular contributors 1o
stroke with advancing age.

Subjects and Methods
Since 1948, the Framingham Study has biennially
followed 5,209 men and women for the development
of cardiovascular discase. For this report, 5,070 men
and women free of cardiovascular disease (including
:Lria] fhilticn) ¢ study nrllmcn were eciined
2 years during a 34-year follow-up period.
Slr\lphl& procedures, response rates and follow-up,
and methods of examination have been described
elsewhere. !

Wolf PA et al. Neurology 1978;28:973-977 Wolf PA et al. Stroke 1991;22:983 |

Singer DA et al. New Eng J Med 1990: 29:1505-11

Petersen P et al. The Lancet 1989 :1(8631):175-179



From ECG-based to PCM-based AF Diagnoses

Historical Understanding of Atrial Fibrillation Risk

Historical knowledge
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From ECG-based to PCM-based AF Diagnoses

Historical Understanding of Atrial Fibrillation Risk

Historical knowledge Most of the new AFibs we currently deal with

Wolf PA et al. Neurology 1978;28:973-977 | Wolf PA et al. Stroke 1991;22:983 |
Petersen P et al. The Lancet 1989 :1(8631):175-179 Singer DA et al. New Eng J Med 1990: 29:1505-11




Subtypes of AFDAS

Based on Studies of Implantable Devices

A

Early, high burden :
3/16 (19%) I E b ; Lis | II .

Early, high burden
2/16 (12%)

B

Remote, low burden

8/16 (50%) : X 1 1
1

C

Early, low burden 0

3/16 (19%) I

[ I T I I I I I I I T I T T I I T
12 -9 -6 -3 0 3 6 9 12

Time of ischaemic stroke or TIA (months)

Sposato, Field, Schnabel, Wachter, Andrade, Hill et al. Lancet Neurol 2023, published online on October 12, 2023




Stroke

ORIGINAL CONTRIBUTION
D E L I IVI I I A F —S I R O K E Differences in Stroke Recurrence Risk Between
Atrial Fibrillation Detected on ECG and 14-Day

Cardiac Monitoring
. .
Differences in ECG- vs. proLonged cardlac Aot ) U e A My e e WD Lo M M WD, i L e M0

Sebastian Fridman(, MD, MPH"; Lucianc A Sposato® MD, MBA®

M O n lt O r_ d e-_l-e Cte d At r I a | EI b r I | | a t I O n I n BACKEROUND: Ischemic stroke and fransient ischemic attack (TIA) standard-of-care etiological investigations include an ECG

and prolonged cardiac monitoring (PCM). Atrial fibrillation (AF) detected after stroke has been generally considered a single
entity, regardless of how it is diagnosed. We hypothesized that ECG-detected AF is associated with a higher risk of stroke

ST R O K E P a t i en t S recurrence than AF detected on 14-day Holter (PCM-detected AP).

METHODS: We conducted a retrospective, registry-based, cohort study of consecutive patients with ischemic stroke and TIA
included in the London Ontario Stroke Registry between 2018 and 2020, with ECG-detegted and PCM-detected AF lasting
230 seconds. We quantified PCM-detected AF burden. The primary outcome was re€lifrent ischemic stroke, ascertained
by systematically reviewing all medical records until November 2022. We applied marginal cause=specific Cox proporticnal
hazards models adjusted for qualifying event type (ischemic stroke versus TIA), CHA,DS,-VASc score, anticoagulation, left

3 3 6 I S C h e m i C St ro ke o r T I A a t i e nts W it h o ut k n OW n A F ventricular ejection fraction; leftatrial size, and high-sensitivity troponin T to estimate adjusted hazard ratios for recurrent
p ischemic stroke.

M RESULTS: We included 366 patients with ischemic stroke and TIA with AR, 218 ECG-detected, and 148 PCM-detected. Median

D eVI ce_d etected A F n - 1 48 VS ECG _d etected A F n - 2 1 8 PCM duration was 12 (interquartile range, 8.8-14.0) days. Median PCM-detected AF duration was 5.2 (interquartile range,

. 0.3-33.0) hours, with a burden (fofal AF duration/total net monitoring duration) of 2.23% (interquartile range, 0.13%—12.25%).

Anticoagulation rate at the end of follow-up or at the first event was 83.1%. After a median follow-up of 17 (interquartile range,

5-34) months, recurrent ischemic strokes occurred in 16 patients with ECG-detected AF (13 on anticoagulants) and 2 with

PCM-detected AF (both on anticoagulants). Recurrent ischemic stroke rates for ECG-detected and PCM-detecied AF groups
were 4.05 and 0.72 per 100 patient-years (adjusted hazard ratio, 5,06 [95% CI, 1.13-22.7]; P=0.034).

CONCLUSIONS: ECG-detected AF was associated with 5-fold higher adjusted recurrent ischemic stroke risk than PCM-
detected AF in a cohort of ischemic stroke and TIA with >809% anticoagulation rate.

P ri m a ry O u t c o m e ERAPHIC ABSTRACT: A graphic abstract is available for this article.

Key Words: atrial fibrillation ® risk ™ stroke ® fransient ischemic attack

Re C u r re nt I S C h e m I C St ro ke he increasing use of prolonged cardiac monitoring  characterization of PCM-detected cardiac arthythmias.

T(PCMJ in patients with ischemic stroke to look for ~ AF defected on 14-day Holter (PCM-detected AF)
paroxysmal atrial fibrillation (AF) has led to a better  is defined as any AF found on PCM, including Holter
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D E I_I M IT AF-STRO KE Differences in ECG- vs. proLonged cardlac Monltor-

Results deTected Atrial Fibrillation in STROKE Patients NCT05822791
Primary Outcome 0.100 adjusted IR >.06
R Ischem:i 9?% CI143=22.7 i ECG-detected AF
ecurrent Ischemic 9 P=0.034 ) . _..1 16 events in 218 participants

Stroke g 0.075 5-fold hlgher FISK | 7.3%eventrate

g o |

< 0.050 ; -

-

2 oo ’ | PCM-detected AF

B -detecte
Median follow-up ' 2 events in 148 participants
17 [IQR 5-34] months 0.000 - 1.4% event rate

0 10 20 30
Months after stroke @SPOSHtOL

Alonso Alvarado Bolafios et al. Stroke 2023.



D E I_I M IT AF-STRO KE Differences in ECG- vs. proLonged cardlac Monltor-

Results deTected Atrial Fibrillation in STROKE Patients NCT05822791

Alonso Alvarado-Bolanos et al. Submitted for publication



D E I_I M IT AF-STRO KE Differences in ECG- vs. proLonged cardlac Monltor-

Results deTected Atrial Fibrillation in STROKE Patients NCT05822791

Time-varying Risk of Stroke Recurrence in
Patients with ECG-AF compared to KAF

Alonso Alvarado-Bolanos et al. Submitted for publication



DELIMIT AF-STRO KE ‘ Differences in ECG- vs. proLonged cardlac Monltor-

RESUltS deTected Atrial Fibrillation in STROKE Patients NCT05822791
OAC related recurrent
mtracramalSﬁ » ischemic
hemorrhages strokes

median follow-up of 23.4 months (IQR 4.5-38.9)

Alonso Alvarado-Bolanos et al. Submitted for publication



DELIMIT AF-STROKE

Differences in ECG- vs. proLonged cardlac Monltor-

| deTected Atrial Fibrillation in STROKE Patients NCT05822791
Results —
Tvpe of Event Ase  Sex IS Mechanism NIHSS LVO Anti- CHA:DS;- AF recurrence AFonECG  Total AF  LAVI Death
yp & ICH type MeVO thrombotic VAScscore  post PCM post AFDAS  duration  ml/m?
Recurrent
ischemic stroke
Case 1 80-90 M Polycythemia vera 2 No Apixaban 6 No 0/8 4 min 29.7 No
Case 2 80-90 M  High-burden AFDAS* 1 No Apixaban 7 Yes 12/14 >24 h 34.3 No
Case 3 7080 F  LAD ‘::;“Dgi'sb”de“ 6  MeVO  Aspirin 6 Yes 5/11 >24h 259  No
Case 4** 90-100 M AF-related 6 MeVO Aspirin 7 No 0/9 25h 27.3 Yes
Case 5 70-80 M Small vessel disease 1 No Rivaroxaban 6 No 0/4 36 min 19.4 No
Intracranial
hemorrhage
Case 1 80-90 F Deep, intracerebral - - Rivaroxaban 6 No 0/5 26.0 Yes
Case 2 70-80 M Subdural, traumatic - - Apixaban 6 No 0/2 3 min 29.6 No
Subdural/Subarachnoid, ;
Case 3** 90-100 M traumatic - Apixaban 7 No 0/9 25h 34.2 No
Case 4 80-90 F Subdural, traumatic - - Apixaban 8 Yes 14/34 1 min 36.3 No
Case 5 80-90 F Deep, intracerebral - - Apixaban 5 Yes 8/8 >24 h 394 Yes

IS: ischemic stroke. ICH: intracranial hemorrhage. NIHSS: National Institutes of Health Stroke Scale. LVO: large vessel occlusion. MeVO: medium vessel

occlusion. AF: atrial fibrillation. ECG: 12-lead electrocardiogram LAVI: left atrial volume index. M: male. F: female. AFDAS: atrial fibrillation detected after
stroke. Atrial fibrillation lasted >24 hours is considered large burden.
*Slow left atrial appendage flow identified on cardiac CT.
** Same patient. Apixaban was stopped after presenting with a subdural hematoma.

Alonso Alvarado-Bolanos et al. Submitted for publication



The Importance of Duration of Monitoring

The more we look, the less relevant AF?

Heart rhythm in ischaemic stroke/TIA patients

¥ NoAF
1
v v

Short-terir . Prolonged

' monitoring
In-hospital i i
monitoring @ ¢ “

AF <7 days
v v ‘ ;
~20-30%* P 7.7% P 51-107% ~ 60%*

+4 44 Risk

Sposato, Lip, Hausler. Eur Heart J 2024, published online

@Spos:




Conclusion #2
AF-related risk of stroke varies in relation to the
timing of detection and duration of cardiac
monitoring




Heart Rhythm Classification
in Stroke & TIA

Definition, Proposed Research Standards,
& Knowledge Gaps

Sposato, Field, Schnabel, Wachter, Andrade, Hill.

Lancet Neurol 2024 23: 110—22

Personal View

Towards a new classification of atrial fibrillation detected
after a stroke or a transient ischaemic attack
Luciana A Sposate, Thalia § Field, Renate B Schnabal, Rolf Wachter, Jason G Andrade, Michad DMl

Glebally, up to 1-5 million individuals with ischaemic stroke or transient ischaemic attack can be newly diagnosed
with arrial fibrillation per year. In the past decade, evidence has acoumubated supporting the notion thar arrial
flrillation first detected affer a stroke or transient ischacmic attack differs from atrial Abrillation known before the
occurrence of as stroke. Atrial fibrillation detected after stroke i associated with a lower prevalence of risk factors,
cardiovascular bidities. and atrial cardi pathy than atrial known before stroke occurrence,
These differences might explain why

is associated with a bower risk of recurrence of ischaemic stroke than known
anrial fibrillation. Patbents with ischaemic stroke or transient ischaemic amack can be classified in three carepories: no
atrial fibrillation, known atrial fibrillation before stroke occurrence, and atrial fibrillation detected after stroke. This
classification could harmonise future research in the feld and help to understand the role of prolonged cardiac

monitoring for secondary stroke prevention with applic
patients for anticoagulation,

Introduction
In the past decade, there has been a steady increase in
the use of prolonged cardiac thythm mon g for
detecting atrial fibrillation in patients after an ischaemic
stroke or 2 transient ischaemic attack (T1A)." The use of
]:r:lung-du!du\ syt oring inall pat

resukt in 1-3-1.5 million new diagnoses of atrlal
fbrillation per year? Patients with stroke and newly
detected al fibrillation have 2 lewer prevalence of
wascular risk factors, Girdiovascular comorbidities. and
structural heart disease, and lower risk of stroke
recurrence than patients who are diagnosed with arrial
fbrillation before stroke.' In this Personal View, we
review evidence accrued with the use of prolonged
cardist thythm moniteing, and propose thar arial
fbrillation detected after stroke is a specific type of atrial
fibrillation. We also highlight evidence gaps and discuss
standards to harmonise research in this field. For this
harmonisation, we also propose a new classification of
atrial fbrillation in people after stroke and TIA tat could
be used in future studies.

The burden of atrial fibrillation

vof a personalised riskelsed approach to the sehection of

recurrent stroke than patients with parceysmal atrial
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fatrial  f i that
spontaneousty or with intervention within 7 days of
onset).** An atrial fibrillation duration greates than 24 h
is associated with a substantial risk of stroke, but there is
uncertaini garding embolic risk in patients with a
uration of less than 24 h.*
The rates of subclinical ection (atrial fibrillation was

andCuntistry, Wasterm
Univenity, Lonsden, 3%,
Conudds; et ared i
Labstacory LA Soont,
ardiioisarts Revearch ratitute

detectad in patients whe remained sy during
the parcxysmn, and was only disgnosed due to cardiac
menitoring, rather than specific symptoms) are similar
in patients with stroke and in people with cardiovas-
cular risk faoors without sreke, bar sreoke risk s
approximately 3-5 times higher in patients with stroke
than in people (the general populition without stroke
e iroke)

i sed

risk has several implications. First, that atrial fibrillation
might be at 3 more advanced stage of progression
[a higher burden) in mdwviduals after 2 stroke than
in those without stroke; sevond, that other compo-
nents of Virchow's trisd [og, endothelial dysfurction
and associated hypercoagulability, fibrotic left atrial
appendage, .lml stasis) might have a stronger influence

Atrial ibrillstion is 2 cardiac : by
uncoordinated atrial activation resulting in etfective
atrial contraction.’ The time spent in atrial fibrillation
during a gpacified period is a measure of atrial fibrillation
burden. This burden be reported as absolute
{eg. duration of the longest paroxysm) or relative
(eg. percen rime in arrial fibrilladon relatve o woal
monitoring time) time in atrial fibrillation, or]mh‘ This
burden has been irve it
rhythm monitoring in patients with different ©
ischaemic stroke™ by use of cardiac-implanted electronic
devices™ and external meonitors” and in populations with
cardi vva((n,lar risk  factors.” Burden is siongly
sated with embolic risk, and patients with chronic
and persistent atrial fbrillation have a 473 higher risk of

wxtent than atrial fibrillation itself) in patients afier stroloe
than in these without stroke; and finally, that the risk of
recurrent stroke might be also d i on r
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factors (eg. athernsclerosis), The recurrence of ischaemic
siroke in patients undergoing implantable cardiac
maonlorng vary across swidies, ranging from 0.0% o
17.2% at 1 year postcardisc monitor implantation
(figure 1).°*% In 11 of 15 obser
randomised controlled trials of postischael
implantable loop recorder moni
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Heart Rhythm Classification
in Stroke & TIA

Definition, Proposed Research Standards, & Knowledge Gaps

Panel 1: Atrial fibrillation detected after a stroke or
transient ischaemic attack (TIA)

All the following criteria should be fulfilled:

» Atrial fibrillation or atrial flutter diagnosed in patients
with stroke (ischaemic or haemorrhagic) or TIA

» No history of atrial fibrillation

« No atrial fibrillation on ECG done after the stroke or TIA in
people without known atrial fibrillation

« Atrial fibrillation detected on short-term cardiac
monitoring (eg, 24 h or 48 h Holter) or prolonged cardiac
monitoring (eg, =7 days)

Sposato, Field, Schnabel, Wachter, Andrade, Hill.

Lancet Neurol 2024; 23: 110-22



Duration, timing, and type of cardiac monitoring
« Intended duration of monitoring

+ Net duration of monitoring

= Type of monitoring device

= Timing of monitoring initiation post stroke

Atrial fibrillation burden and timing

« Longest atrial fibrillation episode duration

« Otal atrial fibrillation duration

«  Maximum atrial fibrillation duration in 24 h of recording

« Proportion of atrial fibrillation in relation to total monitoring time

+ Percentage of patients with atrial fibrillation duration greater than 30's, greater than
6 min, greater than 1 h, greater than 6 h, and greater than 24 h

Outcome events

+ Stroke recurrence (ischaemic, haemorrhagic, and total), death, progression of atrial
fibrillation, and major adverse cardiovascular events

« Stratification by variables known to influence outcomes risk§

*We recommend a definition of qualifying outcomes and study eligibility criteria. TLeft atrial size should be ideally reported as left
atrial valume index. $Valvular abnormalities of interest are moderate or severe mitral stenosis, a prosthetic mitral valve, or me-
chanical aortic valve replacement. §Outcome stratification should ideally be reported for sex, age, atrial fibrillation burden, atrial
cardiopathy, and duration and initiation of monitoring.

Sposato, Field, Schnabel, Wachter, Andrade, Hill et al. Lancet Neurol 2023, published online on October 12, 2023



Conclusion #3

AF detected on an ECG post-stroke is a high-risk AF, probably
pre-existing and should not be considered AFDAS




Should we anticoagulate patients with AFDAS?

No differences between PCM and Usual Care in Randomized Controlled Trials

PCM = 4 Anticoagulation® No J, Stroke Recurrence

STUDIES FOLLOW-UP . .
OUTCOME (n)  PERS-MONTH avors  ravors IRR (95% Cl)
PCM Usual Care
Randomized controlled trials . >

Recurrent ischemic stroke* 4 52,332 0.90 (0.71, 1.15)
Recurrent ischemic stroke or TIA 6 68,556 0.97 (0.80, 1.18)
Recurrent stroke {ischemic or hemorrhagic) 4 55,932 0.94 (0,74, 1.18)
Recurrent stroke {ischemic or hemorrhagic) or TIA 4 52,332 0.98 (0.80, 1.20)

ETLIrIES FOOL LW — LS
AT CONAE L=s) FERS-NACORTH
sl onmuiroed comnteoilcodd triaai=s

IFEFE (953G i)

LS L

-None b‘ftﬁesektrlals Was. deSIgneé to shor{g__a;,
‘reduction in recurrent stroke risk

e (. FA,. A_AS)
O (O.FRO, 1.13E)
©.Aa (O.FaA, 1.1FE)
3 D E (O HO, O _20)

o g

Minimum Device-detected AF duration of 2 min

Modified from Sposato et al. Stroke 2022;53:e94-e103.



N OAH_AF N ET 6 Edoxaban vs. double dummy placebo (Aspirin if indicated or placebo if no

. indication for Aspirin) in > 65-year-old patients with no history of AF, with
Device detected AF AHRE >6 min on implanted devices and >1 additional risk factor for stroke.

Anticoagulation with Edoxaban in Patients
with Atrial High-Rate Episodes

Primary Efficacy Outcome Primary Safety Outcome

A Stroke, Systemic Embolism, or Death from Cardiovascular Causes B Major Bleeding or Death from Any Cause
1007 304 100+ 30+ Edoxaban
o .| aHR 0.81 (0.60 to 1.08) o . |aHR 1.31 (1.02 to 1.67)
. 5..3 307 20+ § 80+ 20
T Placebo b
:,: 70 154 é 704 154 Placebo
|S e
g 601 10 Edoxaban § 601 107
5 sod s 5 sof 5+
2 40l 04— £ Ll 0
S I S B S S Sy A S S S S S
B 304 304
- E 50
3 20 ‘3 20
1 //—’_’_’J_'— 104
0_ - T T T T 1 0_ T T T T
0 1 2 3 4 5 0 1 2 3 4
Years since Randomization Years since Randomization
Edoxaban Placebo Adjusted Hazard Ratio
Qutcome (N=1270) (N=1266) (95% CI)
no. of patients with event/patient-yr
(% per patient-yr)
Ischemic stroke 22/2573 (0.9) 27/2519 (1.1) 0.79 (0.45 to 1.39)

Kirchhof et al. New Eng J Med; August 25, 2023



NOAH-AFNET 6

Device detected AF

Subanalysis in Patients with a Previous Stroke or TIA

Edoxaban vs. double dummy placebo (Aspirin if indicated or placebo if no
indication for Aspirin) in > 65-year-old patients with no history of AF, with
AHRE >6 min on implanted devices and >1 additional risk factor for stroke.

No prior stroke or TIA Prior stroke or TIA
Edoxaban Edoxaban
Edoxaban Placebo vs placebo | Edoxaban Placebo vs placebo
No. of patients with event per | Adjusted No. of patients with event per | Adjusted P-interaction
Outcome patient-y (% per patient-y) HR (95% CI) | patient-y (% per patient-y) HR (95% Cl) | value
Primary efficacy outcome 69/2310 (3.0) | 85/2240 (3.8) 0.8 (0.6-1.1) |14/246 (5.7) 16/254 (6.3) 0.9(0.4-1.8) 0.76
Secondary efficacy outcomes
I lschemic stroke 18/2323 (0.8) | 21/2263 (0.9) 0.8 (0.4-1.6) I 4/250 (1.8) 6/255 (2.3) 0.7 (0.2-2.4) | 0.82
Systemic embolism | 25/2265 (1.1) 2/254 (0.8) 8/269(1.2) 0.7 (04-44) | 0.71

12/2324 (0.5)

Ad clisl i d, [a¥iele Le T N7 WY EW.WislaTala WiaWall

0.5 (0.2-1.0) |

A0 IO AN s Wisl{alWialsil

Medlan tlme between stroke occurrence and randomization 5 to 6 years

Peripheral Tmb 72337 37227 (0] 7254 (0.4] 07760

Abdominal embolism 0/2337 1/2278 (0.0) 0/257 0/260
Stroke or systemic arterial 21/2316 (0.9) | 31/2253 (1.4) 0.7(0.4-1.2) | 4/250(1.6) 7/255(2.7) 0.6 (0.2-2.0) | 0.89
embolism
Post hoc outcome stroke and 59/2323 (2.5) | 68/2258 (3.0) 0.8(06-1.2) |13/246 (5.3) 13/255 (6.1) 1.0(0.5-2.2) | 0.64
systemic embolism*
Cardiovascular death 44/2337 (1.9) | 49/2278 (2.2) 0.9(0.6-1.3) | 8/257 (31) 8/260 (3.1) 1.0(0.4-2.7) 0.78

Kirchhof et al. JAHA 2024;13:e036429.



Edoxaban vs. double dummy placebo (Aspirin if indicated or placebo if no
indication for Aspirin) in > 65-year-old patients with no history of AF, with
AHRE >6 min on implanted devices and >1 additional risk factor for stroke.

NOAH-AFNET 6

Device detected AF

Secondary Analysis in Patients with a Previous Stroke or TIA

No prior stroke or TIA Prior stroke or TIA
Edoxaban vs Edoxaban vs
Edoxaban Placebo Placebo Edoxaban Placebo placebo
No. of patients with event per Adjusted HR No. of patients with event per | Adjusted HR P-interaction
Outcome patient-y (% per patient-y) (95% CI) patient-y (% per patient-y) (95% CI) value
Safety outcomes
| All-cause death 104/2337 (4.0) | 81/2278(3.6) |11(08,15 | 17/257 (6.6) 113/260 (5.0) |1.3(0.6,27) | 069
Major bleeding (ISTH) 45/2285 (2.0) 23/2249 (1.0) 1.9 (1.2, 3.2) 8/248 (3.2) 2/259 (0.8) 4.31(0.9, 20.1) 0.34
Hemorrhagic Stroke 6/2285 (0.3) 7/2249 (0.3) 0/248 0/259
All-cause deathand | 125/2085 (5.5) | 99/2249 (4.4) | 1.3¢(1.0,16) | 24/248 (9.7) '15/250(5.8) | 1.7(09,32) | 0.40

major bleeding

Kirchhof et al. JAHA 2024;13:e036429.



ARTESIA Apixaban vs. double dummy Aspirin 81 mg in patients with subclinical AF

. lasting between 6 minutes and 24 hours detected on implantable devices.
Device detected AF
Apixaban Aspirin Hazard Ratio
Outcome (N=2015) (N=1997) (95% Cl) P Value
no. of patients no. of patients
with event  %/patient-yr  with event  %/patient-yr
[ Stroke or systemic embolism 55 0.78 86 1.24 0.63 (0.45-0.88) 0.007 ]

Stroke 55 0.78 84 1.21 0.64 (0.46-0.90)

Ischemic or unknown typef 45 0.64 71 1.02 0.62 (0.43-0.91)

Hemorrhagic 10 0.14 13 0.18 0.76 (0.33-1.73)

Severity according to score on
modified Rankin scalex

0-2 31 0.44 45 0.65 0.68 (0.43-1.07)
3-6 19 0.27 37 0.53 0.51 (0.29-0.88)
Missing data 5 0.07 2 0.03 2.48 (0.48-12.80)
Systemic embolism 0 2 0.03 NA
Stroke, TIA, or systemic embolism( 82 1.17 107 1.56 0.75 (0.56-1.00)
Stroke, systemic embolism, or death from 148 2.10 171 2.47 0.85 (0.68-1.06)
cardiovascular causes
Stroke, myocardial infarction, systemic 419 6.01 418 6.10 0.98 (0.86-1.12)
embolism, or death
Myocardial infarction 37 0.52 41 0.59 0.89 (0.57-1.40)
Death 362 5.06 341 4.32 1.04 (0.90-1.21)
Death from cardiovascular causes 105 1.47 108 1.53 0.96 (0.73-1.25)

Healey J et al. New Eng J Med 2023



ARTES'A Apixaban vs. double dummy Aspirin 81 mg in patients with subclinical AF
Device detected AF lasting between 6 minutes and 24 hours detected on implantable devices.

Apixaban Aspirin Hazard Ratio
Outcome (N=2015) (N=1997) (95% CI) P Value
no. of patients no. of patients
INTENTION TO TREAT with event  %/patient-yr  with event % /patient-yr
| Major bleeding] 106 1.53 78 1.12 1.36 (1.01-1.82) 004 |
Fatal bleeding 10 0.14 14 0.20 0.70 (0.31-1.57)
Symptomatic intracranial hemorrhage 17 0.24 23 0.33 0.73 (0.39-1.36)
Gastrointestinal bleeding 55 0.78 31 0.44 1.76 (1.13-2.74)
Transfusion performed 35 0.49 31 0.44 1.11 (0.68-1.80)
ON TREATMENT
[ Major bleeding§ 86 1.71 47 0.94 1.80 (1.26-2.57) 0.001 |
Fatal bleeding 5 0.10 8 0.16 0.63 (0.20-1.91)
Symptomatic intracranial hemorrhage 12 0.24 15 0.30 0.77 (0.36-1.64)
Gastrointestinal bleeding 45 0.89 20 0.40 2.23 (1.32-3.78)
Transfusion performed 26 0.51 18 0.36 1.43 (0.78-2.61)

Healey J et al. New Eng J Med 2023



ARTESIA Apixaban vs. double dummy Aspirin 81 mg in patients with subclinical AF
Device detected AF lasting between 6 minutes and 24 hours detected on implantable devices.

Secondary Analysis in Patients with a Previous Stroke or TIA
Primary Outcome: Stroke or SE (3.5 years follow-up)

Shoamanesh et al. Presented at ESOC 2024



ARTESIA Apixaban vs. double dummy Aspirin 81 mg in patients with subclinical AF
Device detected AF lasting between 6 minutes and 24 hours detected on implantable devices.

Secondary Analysis in Patients with a Previous Stroke or TIA

Endpoint Apixaban Aspirin HR (95% Cl) Interaction Absolute risk reduction Interaction
events (rate) events (rate) p-value (Apixaban - Aspirin) p-value
Stroke 0.21 0.03
Previous stroke or TIA 7 (4.1) 18 (10.3) 0.40 (0.17-0.95) 0.07 (0.02-0.12)
No Previous stroke or TIA 48 (2.6) 66 (3.6) 0.71 (0.49-1.03) 0.01 (-0.00-0.03)

Ischaemic stroke or

0.43 0.02

unknown stroke

Previous stroke or TIA 7 (4.1) 15 (8.6) 0.47 (0.19-1.16) 0.06 (0.01-0.11)

No Previous stroke or TIA 40 (2.2) 57 (3.1) 0.69 (0.46-1.03) 0.01 (-0.00-0.02)
Disabling or fatal stroke
(MRS 3-6) 0.22 0.02

Previous stroke or TIA 3(1.7) 12(6.9) 0.26 (0.07-0.93) 0.05 (0.01-0.09)

No Previous stroke or TIA 16(0.9) 25(1.4) 0.63 (0.33-1.17) 0.01 (0.00-0.01)

Shoamanesh et al. Presented at ESOC 2024



Conclusion #4

Patients with AFDAS should receive anticoagulants

BUT

A personalized approach is recommended based on
AF detection method and its duration
Risk factors, burden of cardiovascular comorbidities, and structural heart disease
Personalized estimate of bleeding risk

Patients’ preferences



Natural History of Device-detected AF
Longitudinal Data from the LOOP Study:

AF as a progressive disease

Adjudicated AF episodes lasting >6 min

16%

Progression to high burden
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recurrent AF episodes
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Diederichsen SZ et al. JACC 2019;74:2771-2881



Personalizing AF Management
Concept of Evolving Risk

Low risk Moderate risk High risk

Embolic risk
Embolic risk
Embolic risk

Years Years Years

Biomarker levels (natriuretic peptides and high-sensitivity troponinT)

Atrial fibrillation burden (progression of AF burden since first diagnosis)

Risk factors and cardiovascular comorbidities (hypertension, diabetes, and heart failure)
Demographics (age)

Left atrial size (left atrial volume index, area, or diameter)

Avhk?|

@Sposatol

Sposato, Field, Schnabel, Wachter, Andrade, Hill et al. Lancet Neurol 2024; 23: 110-22



Personalizing AF Management
BAD-RISK AFDAS Approach

B2 A D RISK

Burden Biomarkers
(BNP)

Left atrium Demographics Risk factors AFDAS
(size) (age and sex)

Low risk Moderate risk High risk

Embolic risk
Embolic risk
Embolic risk

Years Years Years

Biomarker levels (natriuretic peptides and high-sensitivity troponin T)

Atrial fibrillation burden (progression of AF burden since first diagnosis)

Risk factors and cardiovascular comorbidities (hypertension, diabetes, and heart failure)
Demographics (age)

Left atrial size (left atrial volume index, area, or diameter) @SposatOL

Avk? |

Sposato, Field, Schnabel, Wachter, Andrade, Hill et al. Lancet Neurol 2024; 23: 110-22




Conclusion #5
We can do better!

Moving from Excitement to Exactness

}"\l Exactness
' ¢ (selecting the right patients)

S
e’ ~=’

Personalized Approach
Finding the balance based on risk profiles

Excitement '/‘
(one size fits all) Y,
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