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Rhythm Disorders

Atrial fibrillation
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Atrial Fibrillation — ESC Guidelines
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Definition

Table 1
Clinical concepts and definitions of AHRE, device-detected SCAF and clinical AF.
Clinical Definition Clinical differences
concept
AHRE Episode generally lasting more than 5 min with an atrial rate > 170 bpm* Asymptomatic patients without e Rate criterion: >170 bpm™.
detected by CIEDs allowing for automated continuous monitoring and storage  previously detected clinical AF on a
of atrial rhythm. surface ECG.
A visual inspection of intracardiac EGMs by professional is needed. e Duration criterion: usually >5
min.
Device- Asymptomatic episode of AF detected by CIEDs or consumer-based wearable e Rate criterion: no specific rate
detected monitors. limit.
SCAF A visual inspection of intracardiac EGMs or ECG-recorded rhythm is needed. e Duration criterion: wide range cut-
offs (mainly from 10 to 20 s to
>24 h).
Clinical AF Symptomatic or asymptomatic AF documented by surface ECG (12-lead ECG ~ Symptomatic or asymptomatic patients
or other ECG devices). with AF documented by surface ECG.

The minimum duration of 30 s indicate a clinical need for further monitoring
or risk stratification for thromboembolism.

Note: Although not completely identical, the terms AHRE, device-detected SCAF and SCAF are often used interchangeably.
* > 170 bpm according to 2024 European guidelines on atrial fibrillation; * > 190 bpm according to 2017 European Heart Rhythm Association.
AF = atrial fibrillation; AHREs = atrial high-rate episodes; CIEDs = implanted cardiac electronic devices; EGMs = electrograms; SCAF = subclinical atrial fibrillation.

Gelder IC, et al. Eur Heart J 2024
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Atrial Fibrillation - Categorization

First diagnosed  AF not diagnosed before, irrespective of its duration or the presence/severity of AF-related symptoms.

Paroxysmal AF that terminates spontaneously or with intervention within 7 days of onset.

Persistent AF that is continuously sustained beyond 7 days, including episodes terminated by cardioversion (drugs or electrical cardioversion)
after >7 days

Long-standing Continuous AF of >12 months’ duration when decided to adopt a rhythm control strategy.

persistent

Permanent AF that is accepted by the patient and physician, and no further attempts to restore/maintain sinus rhythm will be undertaken.

Permanent AF represents a therapeutic attitude of the patient and physician rather than an inherent pathophysiological
attribute of AF, and the term should not be used in the context of a rhythm control strategy with antiarrhythmic drug
therapy or AF ablation. Should a rhythm control strategy be adopted, the arrhythmia would be re-classified as ‘long-standing persis-

tent AF', 2
Lone AF A historical descriptor. Increasing knowledge about the pathophysiology of AF shows that in every patient a cause is present. Hence, this E
term is potentially confusing and should be abandoned.'"”
Valvular/non- Differentiates patients with moderate/severe mitral stenosis and those with mechanical prosthetic heart valve(s) from other patients
valvular AF with AF, but may be confusing"*® and should not be used.
Chronic AF Has variable definitions and should not be used to describe populations of AF patients.

Hindricks G, et al Eur Heart J 2021;42:373-498
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Atrial Fibrillation — Global Prevalence

GLOBAL PREVALENCE OF AF
{globally, 43.6 miltion individuals had prevalent AF/AFL in 2016)
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Hindricks G, et al Eur Heart J 2021;42:373-498
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Atrial Fibrillation - Epidemiology

Figure 2. Prevalence of Diagnosed Atrial Fibrillation Stratified by Age and Sex
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Table 1. Baseline Characteristics of 17974
Adults With Diagnosed Atrial Fibrillation, July
1, 1996-December 31, 1997°

124 : ATRIA Cohort
['Woman 10.3 _ Characteristic {n=17974)
10 W en a1 Age, mean (SD), y 71.2(12.2)
=80y 25.4
1 —I— Women 43.4
| T Racet
2 B o TE White 8.7
& 1 I Black 36
=y Hispanic or Latinc 2.5
4 5.0 5.0 Cther or multiple 9.1
§ 4 - Known valvular heart disease 49
L 44 9.4 Previous ischemic stroke 8.9
at .y Diagnosed heart failure 29.2
3 = Hypertension 48.3
- 17 1.7 Diabetes mellitus 17.1
<7 0.9 1L Previous coronary heart disease 346
4 04 Angina 21.8
ol 0.1 ':'-'2 |—-—|- |_-|. Myocardial infarction 9.4
<55 55-50 B0-64 B5-68 70-74 75-79 BO-84 =85
Mo,
Women 530 L] HEE A36 1428 1572 1291 1132
Mean 1258 B34 434 1426 1907 15888 1374 750
Age, y
Lgo AS, et al. JAMA 2001;285:2370-5
Fuster V, et al. Circulation 2006:114:257-354
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Atrial Fibrillation - Epidemiology

Projected increase in AF prevalence Lifetime risk of AF increases with
among elderly in EU 2016-2060 5 increasing risk factor burden®
16 i ® 50
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7 | : Age (years)
Risk Profile"
0 : , ! ' Optimal 234% (128% to 345%)
2016 2020 2025 2030 2035 2040 2045 2050 2055 2060 : === Borderfine  33.4% (27.9% to 389%)

Year —-— Elevated  38.4% {35.5% to 41.4%)

Hindricks G, et al Eur Heart J 2021;42:373-498
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Guidelines — Clinical Impact

Patient symptoms
\, - Palpitations + Poor exercise capacity
| + Shortness of breath - Fainting (syncope)
+ Fatigue * Anxiety
* Chest pain * Depressed mood
* Dizziness * Disordered sleep

« Recurrent

Adverse outcomes

+ Cognitive decline and

hospitalization
» Heart failure
+ Ischaemic stroke

vascular dementia
* Depression
* Impaired quality of life

P 5
, &
pact and ou«-y
@

Healthcare and society

» Increasing prevalence

« High economic cost

« Impact on individuals,
families and communities

* Thromboembolism *Death

Doubling of AF
2010 —* 2060
Lifetime risk
IinS—*lin3

1-2% of healthcare
expenditure

@ESc—

Van Gelder IC, et al. Eur Heart J 2024
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Atrial Fibrillation - Prognosis

Klinisches Erscheinungsbild
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Hindricks G, et al Eur Heart J 2021;42:373-498
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Atrial Fibrillation - Pathogenesis

Electrophysiological Mechanisms
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Atrial Fibrillation — ESC Guidelines

Atrial fibrillation

CC 7o ABC

{Conﬂrm AF
Onnrm A%,

Characterise AF (the 45-AF scheme)
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Comorbidity Evaluation and
and risk factor dynamic
management reassessment
 Lifestyle help Avoid stroke and Reduce symptoms - Primary care
+ Primary care thromboembolism b eaend * Cardiology
- Cardiology rhythm control « Pharmacy
+ Internal medicine + Nursing
* Nursing care + Primary care + Primary care * Family/carers
+ Other « Cardiology « Cardiology - e-Health
+ Neurology - Electrophysiology
+ Nursing care + Cardiac surgeons
+ Anticoagulation » e-Health
services
+ e-Health
. @Eesc—

Hindricks G, et al Eur Heart J 2021
Gelder IC, et al. Eur Heart J 2024
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Atrial Fibrillation — Diagnosis

AN v tat

P-Welle QRS-Komplex
\ 7 Normales
- .J\_Af Y i, M EKG
Vorhof-
J'l L ‘ flimmern
AELN N Vi rand ’W'vx'a L |
Clinical AF Symptomatic or asymptomatic AF documented by surface ECG (12-lead ECG  Symptomatic or asymptomatic patients
or other ECG devices),

with AF documented by surface ECG.
The minimum duration of 30 s indicate a clinical need for further monitoring

or risk stratification for thromboembolism.

Hindricks G, et al Eur Heart J 2021;42:373-498
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Atrial Fibrillation — Diagnosis
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Hindricks G, et al Eur Heart J 2021;42:373-498
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AHRE — SCAF Definition

Graphical abstract. From detection to management of AHREs and SCAF

Cardiac implantable
Electrical Devices

(CIEDs)

Recorder (ILR)

A HR
! 3 |
b
'.!.!.!:.;f:f:::fzz:;:.';5:3:.:::3:.:5:.:!:.:!:!;Z:!:E:!
Gelder IC, et al. Eur Heart J 2024
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AHRE - Review

Unselected Populations with Devices Patients without known AF
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Figure |l Percentage of AHRE in patients with (left panel) and without (right panel) known AF. AF, atrial fibrillation; AHRE, atrial high-rate episode.

Bertaglia E, et al. Europace 2019;21:1459-67
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AHRE - Review

Graphical Abstract

1. Atrial High Rate Episodes are found in 10 — 30% of persons
with cardiovascular diseases, often without ECG-documented
atrial fibrillation .

mw@y.Jﬁmmwmww

(S EEDSIES TRSRPYAYAE SIS SLI SRS SEr B 1 Y ,]
|
' ISRER 'llixiH;'Hle:Hli'HH il
ULLJ!;,J IIERNINEENRIRRE! “.E!E‘L!
; T BT N P R ST S p B
 EER Rty B { i H | ] i i §i-
CIEDALR
35 344
318
30
g 25 245
- ECG
§2
i 15
! 1”21
<4 L
{oonBumer electronics)
5 53
TR W N
‘ .
F 0.52 0.23 =
Apple hoant  Huawo Fabt oBRAVEAF Smartin  VITALAF STROKE. SCHEEN.AI ASSERT ASSERTH  LOOP
study  MAFAT OAC sToe

2. It remains unclear whether oral anticoagulation
does more good or more harm in patients with AHRE.

[ Should patiants with documented atrial igh rate episodes receive oral ]

M?
Pro:
Contra;
Risk of stroke or systemic Mdm \

embolism

Await results of NOAH AFNET6 and ARTESIA!
In patients at very high risk of sy ic embol icosgulation could be used If there is no Increased risk
of bleeding and chnical benefit can be anticipated.

Toennis T, et al. Europace 2023;25:1-10
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AHRE - Review

Risk of thrombembolic events

# < 24h max. AHRE duration
16 1 m > 24h max. AHRE duration

HR (95% Cl)
n
-
d
]

0.5

0.25 -

Witt4! Van gelder4?

Figure 3 Hazard ratio for risk of thrombo-embolic event in patients with AHRE compared with patients without AHRE according to the longest
duration of AHRE adapted from the observational studies by Witt et al. and van Gelder et al. (please see references). AHRE, atrial high-rate episode.

Toennis T, et al. Europace 2023;25:1-10
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AHRE - ARTESIA

100+ 10+
g Hazard ratio, 0.63 (95% Cl, 0.45-0.88)
90 P=0.007
8
80
— 7_
R 704 6- Aspirin
@
g 60" 5_.
3 4
£ s0- i
o 3 Apixaban
40_
E 30 A
v 0
-~ 1 |
= 0 1 2 3 4 5 6
10
— e
0_4’ T T T : .
0 1 2 3 4 5 6
Years since Randomization
No. at Risk
Aspirin 1997 1777 1539 1120 780 468 200
Apixaban 2015 1786 1558 1157 820 474 214
Figure 1, Stroke or Systemic Embolism (Primary Efficacy Outcome).

Table 2. Clinical Outcomes (Intention-to-Treat Population).*

Apixaban Aspirin Hazard Ratio

Outcome (N=2015) (N=1997) {95% C1) P Value

no. of patients no. of patients
withevent Y% /patient-yr  withevent Y% /patient-yr

Stroke or systemic embolism 55 0.78 86 124 0.63 (0.45-0.38) 0.007
Stroke 55 0.78 84 121 0.64 (0.46-0.90)

Ischemic or unknown typet 45 0.64 71 1.02 0.62 (0.43-091)
Hemorrhagic 10 0.14 13 0.18 0.76 (0.33-1.73)
Severity sccording 1o score on
modified Rankin scalef

0-2 i1 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 S 0.07 2 0.03 2,43 (0.48-12.80)

Systemic embolism 0 2 0.03 NA

Stroke, TIA, or systemic embolism{ 82 117 107 1.56 0.75 (0.56-1.00)

Stroke, systemic embolism, or death from 148 210 171 247 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 5.06 341 482 1.04 (0.50-1.21)

Death from cardiovascular causes 105 1.47 108 1.53 0.96 (0.73-1.25)

Major bleeding§ 106 1.53 78 112 1.36 (1.01-1.82) 0.04
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 0.43 31 0.44 1.11 (0.68~1,80}

Healey JS, et al. NEJM 2024;390:107-17
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AHRE — NOAH AF Net

Table 2. Efficacy Outcomes.* A Stroke, Systemic Embolism, o Drsth from Candiovascular Causes
4004
Adjusted w0 ;:
Edoxaban Placebo Hazard Ratio £ ol
Outcome (N=1270) (N =1266) (95% C1) ¥owl & Macsba
¥oml o
no. of patients with event fpatient-yr 8 o 7 edomaban
(36 per patient-yr) i
£ w0 —T T Y T 1
Primary composite efficacy outcomet 83/2557 (3.2) 101/2495 (4.0) 0.81 (0.60 to 1.08) % £ coor st
Ischemic stroke 22/2573 (0.9) 27/2519 (1.1) 0.79 (0.45 to 1,39) § =
Systemic embolism 14/2579 (0.5) 28/2515 (L.1) 0.51 (0.27 to 0.96) ol . oui
Myocardial infarction 10/2589 (0.4) 16/2524 (0.6) = o i : : ‘ s
Years since Bandomization
Pulmonary embolism 372589 (0.1) 9/2533 (0.4) — No. oe Risk oo of
Edomban IO MBI SSO09) T WE) 4
Peripheral limb embolism 1/2592 {<0.1) 3/2536 (0.1) — Placebs 1266 () (W) SI4f6) I L) 5O
Abdominal embolism 0 1/2540 (<0.1) - B Mujor Bweding o Dasth from Any Cause
Cardiovascular death 522595 (2.0) 57/2540 (2.2) 0.90 (0.62 to 1.31) x:’ 10
Death due to acute myocardial 1/2595 (<0.1) 4/2540 (0.2) e ol &
infarction E ®
) 15
Sudden cardiac death 18/2595 (0.7) 13/2540 (0.5) - T owl w0
Death due to heart failure 13/2595 (0.5) 15/2540 (0.6) - i - :
Death due to stroke 1/2595 (<0.1) 3/2540 (0.1) — i :: ° ! 4 . ’ ’
Death due to cardiovascular 2/2595 (0.1) 1/2540 {<0.1) — g 2 e
hemorrhage > ' ._"7_;_’_‘_/_,./
Death due to other cardiovascular 1/2595 (<0.1) 4/2540 (0.2) — ot = 7 I T T :
CaLse Years since Randomization
Death of unknown cause, counted 16/2595 (0.6) 17/2540 (0.7) - Ne. at Risk feo. of events)
. Edosaban 1270 (37) 865 (41} 551 {30) 324(1)) 145 (10} “
as cardiovascular cause Placebo 1266 [¢2) 32336 SIB{IM 129 1M a9
Major adverse cardiovascular eventf 92/2532 (3.6) 102/2485 (4.1) 0.89 (0.67 to 1.18)
Ischemic stroke or systemic embolism 25/2566 (1.0) 38/2509 (1.5) 0.65 (0.39 to 1.07) Kirchhof P, et al. NEJM 2023;389:1167-79
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AHRE — Anticoagulation NOAH AF-Net 6

Anticoagulation in patients with long Atrial High-Rate Episodes (AHRE) = 24 hours W
A subanalysis of the Non-vitamin K antagonist Oral anticoagulation in patients with Atrial High rate episodes (NOAH-AFNET 6) trial ="

59/2389 patients with device-detected AHRE 224 hours (]

B years old, 28% women, median CHA,DS.-VASc score 4) (077 AHRE revieweid by Corelab

Incidence of stroke, systemic embolism,
g SRR Ischaemic stroke rate by AHRE duration and treatment*
e AHRE < 24 hours AHRE 2 24 hours

904 30 == b e 2 s events/N (%/patient-years) events/N (%/patient-years)
g0 20 « Placebo < 24 hours HR
Zg— 10 : w Edoxaban = 24 hours Edoxaban Placebo (95% o) Edoxaban Placebo (95% CI)

1 0 -« Placebo = 24 hours
s04 0 1 2 3 4 2011062 21/1068 092 21132 2127 1.03
40 (0.90) (0.96) (0.50, 1.70) (0.95) (097) (0.14,732)
30..
20 - 3 *p-interaction=0.89
104 e o ¢ Gl

0 f——""=" . T 1
0 1 2 3 4 Long durations of device-detected AHRE, including durations
) Years since randomization ° 224 bours, did not interact with the treatment effect of anticoagulation
Number at risk in the NOAH-AFNET 6 trial

Simifarly, there was no interaction between the effect of anticoagulation

Edoxaban 1062 748 497 292 134 ;
therapy and AHRE duration used as a continuous variable.

Placebo 1067 709 464 289 126
Stroke rate appeared low (1%/patient-year) without oral anticoagulation.

00C

Edoxaban 132 83 36 19 8 Patients with AHRE 224 hours developed more ECG-diagnosed atrial
Placebo 127 7 41 2 8 fibnllation over time compared to those with shorter AHRE durations,

Becher N, et al. Eur Heart J 2024;45:837-49
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AHRE - Recommendation

AHRE on implanted device

History of ischemic stroke or AF

YES

anticos gul i AF documented No clinical AF

v

Use AHRE
to inform
management

v

NO
¥

Look for presence of AF
12-lead, rhythm strip, Holter ECG

‘.—
Consider antlcoagulatlon

if AHRE >24 hours and

CHA,DS,-VASc 22 for men' “These criteria are arbitrary but
and =3 for women* reasonable given current evidence

<

Figure 5 Suggested treatment algorithm for management of patients with AHREs. Adapted from Kirchhof et al.”

Camm AJ, et al. Europace 2019;19:169-79
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Atrial Fibrillation Screening - STROKE-STOP

28768 participants assessed for eligibility and
randomly assigned

. v

14387 assigned to be invited for screening 14381 assigned to control group
408 did not receive invitation to 385 excluded
screening 369 died
P 362 died > 16 emigrated
15 emigrated
31 moved from region
h 4 A 4
13979 received invitation to screening 13996 remained in control group
7165 participants

6814 non-participants

. .

13979 included in primary analysis 13996 included in primary analysis

Svennberg E, et al. Lancet 2021;398:1498-506
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Atrial Fibrillation Screening - STROKE-STOP

Invited to screening Control group Hazard ratio p value
(95% CI)
Events® Yearsat  Eventsper Events® Yearsat  Eventsper
risk 100 years (95% Cl) risk 100 years (95% Cl)
Composite primary endpointt 4456 81757  545(5-29-561) 4616  B1262  568(552-5-85) 096(0-92-1-00) 0045
Ischaemic stroke 766 85068  0:90(0-84-0-97) 830 84574  098(0:92-105)  0-92(0-83-1.01) 0-084
Haemorrhagic stroke 137 86727 016 (0-13-019) 155 86309 0-18 (0-15-0:21) 0-88 (0-70-1-11) 027
Systemic embolism 60 86808  0:07(0.05-0-09) 54 86531 006 (0-05-0-08) 110(076-159) 060
Hospitalisation for major bleeding 1431 83490 171 (1-63-1-81) 1448 83084 174 (1-66-1-83) 0-98 (0-91-1-06) 0-65
Death from any cause 3177 86930  3.65(3-53-378) 3287 86614  379(367-3-93) 096 (0:92-1-01) 012
Ischaemic stroke or systemic 812 84952  046(0-89-1.02) 874 84514 103 (0:97-111) 092 (0-84-1.02) 010
thromboembolism as randomly
assigned
Ischaemic stroke or systemic 372 47203 079 (0.71-0-87) 874 84514 103 (0.97-111) 076 (067-0-85) <0-0001
thromboembolism as treated
New dinical diagnosis of dementia 1164 84258 138 (1.30-1.46) 1217 83805 145 (1:37-154) 0.95(0.88-1-03) 020
Cardiovascular death 1211 86930 1-39(1-:32-1-47) 1197 86614 138 (1-31-1:46) 1-01(0-93-1-09) 0-87
Cardiovascular hospitalisation 3633 76265  4.76(461-4.92) 3659 75919 4-82 (467-4-98)  0.99(0-94-1.04) 0-63
Primary endpoint withthe addition 6101 74283  821(8:01-842) 6191 73834 838(818-860) 098(0-95-001) 026
of cardiovascular hospitalisation
Ischaemic or haemorrhagicstroke 1981 79982 2:48(2:37-2:59) 2077 79724 2-61(2.50-2.72) 0-95 (0-89-1.01) 0098
or dementia
Pulmonary embolism or venous 577 84873 0-68 (0-63-0-74) 564 84809  0-67 (0-61-072) 102 (0-91-115) 071
thromboembolism
*Only the first event of each category was counted; therefore, one individual could have had several events of the same kind, tPrimary endpoint was a composite of;
ischaemic or haemorrhagic stroke, systemic embolism, hospitafisation for bleeding, or death from any cause.
Table 2: Outcomes Svennberg E, et al. Lancet 2021;398:1498-506
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Atrial Fibrillation Screening - LOOP

6205 individuals assessed for eligibility

201 inefigible
22 did not meet inclusion criterla
179 met exclusion olteria
83 history of atsial fibelllation or atsial fibelllation
N on electrocardiogram at inétial screening visit
69 unwilling to pasticipate
18 other*
4 anticoagulation treatment
4 contraindication to anticoagulation

1 pacermakes
6004 enrolled and randormised ]
I 1501 assigned to ILR I I 4503 assigned to control l ----------------
1420 recelved ILR 4503 received control
™ 81didnot recelve ILR : ¥
r
A771 diagrosed with atrial 5501 diagnosed with atrial
fibsrillation : fibrilation
445 received oral anticoagulation : 591 received oral anticoagulation
' 476 atrial fbrillation

434 atrial hbrilation
11 other indication
8 received non-oral

115 other indication
16 received non-aral

anticoagulation anticoagulation
1024 not diagnased with atrial 3953 not diagnosed with atrial
fbrillation fibriltation
1501 with known outcome : 4503 with known outcome
status and inchuded in R : status and included in S
el imiia Svendsen JH, et al. Lancet 2021;398:1507-16
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Atrial Fibrillation Screening - LOOP

A Stroke orsystemic arterial embolsm B tschaemic stroke, rteriad emboksm, o
inchaemic attack
100+ - Comtrol 7
- hR
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Figure 2: Time-1o-event curves for primary snd secondary outcomes ) Svendsen JH, et al. Lancet 2021;398:1507-16
Paswl A shows the prieary cutcome, while B, C and D show secondary outcomes. [LR«implantabie loop recoeder. HRxbuazand ratio
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Atrial Fibrillation Screening - LOOP

Number of events Cumulative incidence rate at 6 years Events per 100 person-years Hazard ratio p value
(95% 1) (95% C1I) (95%C1)

ILR group Control group  ILR group Control group ILR group Control group

(n=1501) (n=4503)
Stroke or systemic arterial 67 (4-5%) 251 (5-6%) 461 (3-50-573) 6:22 (5-41-7.03) 088 (0-68-112)  1.09(096-124)  0-80(0-61-1-05) 011
embolism
Ischaemic stroke, systemic 96 (6-4%) 316 (7-0%) 7-20(5.71-8-70) 7-94 (7.03-8.86) 127 (1:03-1.55) 1-39 (1.24-1.55) 0-92 (0.73-115) 0.47
arterial embolism, or
transient ischaemic attack
Stroke, systemicarterial 104 (6.9%) 376 (8:3%) 7-44 (5:95-8.93) 916 (820-1012)  136(111-165)  1.64(1.48-1.81)  0-83(067-1.04) 010
embolism, or
cardiovascular death
Cardiovascular death 43 (2-9%) 157 (3-5%) 3-23(2:16-430) 377(3-14-4-40) 0-55 (0-40-074) 0-67 (0-57-0-78) 0-83 (0-59-1-16) 0-27
All-cause death 168 (112%) 507 (11:3%) 13.02(10.96-15.08)  12-80(11.65-13.96) 216(1-84-251) 216 (1.97-2:35) 1.00 (0-84-119) 1.00
Major bleeding 65 (43%) 156 (3:5%) 4-88 (3-67-6-10) 369 (3-10-4-29) 085 (0.66-1-08)  0-67 (0.57-0.79) 1-26 (0-95-1-69) 011
Haemorrhagic stroke 11 (0-8%) 34 (0.8%) 0-80(0-32-1.29) 0:81 (0-53-1-10) 014 (0:07-025)  014(0-10-0-20 0:97(0:49-1:92) 094
Traumatic intracranial 10 (0-9%) 36 (0-8%) 0-81(0-29-1-33) 0-90 (0-59-1.21) 013(0-06-024) 015 (0-11-0-21 0-84 (0-41-1-68) 0-61
haemorrhage
Atrial fibrillation 477(318%)  550(12:2%) 32-24 (29-84-34.65) 13-62 (12.47-1478) 804(734-880) 248(227-269)  317(2-81-3.59) <0.0001
Oral anticoagulation 445(297%)  591(13-1%) 3025 (27-82-32.67) 1458 (13-37-1579)  7-39(6-72-811) 268 (2:46-2.90)  2-72(2-41-3.08) <0-0001

Data are n (%) or as specified. ILR=implantable loop recorder.
Table 2: Outcomes and adverse events

Svendsen JH, et al. Lancet 2021;398:1507-16
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Atrial Fibrillation — Screening (EHRA Practical Guide)

EHRA recommendations for atrial fibrillation using wearable devices

Prior stroke — Yos -

No
1

65-74 years >75 years

if reasonably

possible,
consider

Svennberg E, et al Europace 2022
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Atrial Fibrillation — Latest Guidelines

Atrial fibrillation

G000 Patier-cerered AF mmanagement with 3 multidacpinary approach (Cass 12)

Comorbidity and risk factor managoment

Hypertansion

Avoid stroke and thromboembolism

Tk of Use locally-validated
thrombo: —s  ridkscore

+ Lifestyle help Avoid stroke and R"'ﬁ‘:;’:‘;‘:‘“‘
:hﬁlﬂm d\romboembollwn. hythm control Reduce symptoms by rn(e::-;zmm wr;:;ol
::ﬁﬂﬂl 'w 'Wm .mm Nrdagnosed AF  Parosysonal AP Persiszent AF Permanent AF
- Other - Cardiology  Cardiology Comider
‘N".w vmm Rate corerod drugs  Candiowarsion  Astiwriythrras drugs  Cathuter sifatios  Erdoscopciiynd sbissos.  Surgesl debtos ASiate s gace
S AR chiv e R Evaluation and dynamic reassessment
 Anticoagulation - e-Health e
A Ro-savubiats when AF episodes or non-AF sdmissk
+ e-Health Regular re-evaluation & manths after presentation. and then at leass snnually or based on dinkal need
- @esc—
- - S = = .W
- @esc—  Gelder IC, et al. Eur Heart J 2024
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Atrial Fibrillation — Latest Guidelines

Atrial fibrillation

i sy s n i RO, RO AITAATDX Aes ittt et AN ooy S

and heaithcare

(CIA] Patent-centred AF management with a multidisciplinary approach (Class Ha)

Comorbidity and risk factor management

Overweight Obstructive sleep
Hypertension Heart failure o abase Alcohol

Evaluation and
dynamic
+ Lifestyle help Avoid stroke and R Eymptinsl « Primary care
+ Primary care thromboembolism oy aaend + Cardiology
-(‘ardlolou 4 ﬂvy}hm control .w
+ Internal medicine + Nursing
* Nursing care + Primary care + Primary care » Family/carers
+ Other - Cardiology « Cardiology « e-Health
+ Neurology - Electrophysiclogy
+ Nursing care + Cardiac surgeons
+ Anticoagulation + e-Health
services
+ e-Health
- @Eesc—

Gelder IC, et al. Eur Heart J 2024
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Atrial Fibrillation — Impact on Heart Failure

AF Management in Atrial Cardiomyopathy and in HFrEF

!

Atrial cardiomyopathy stage

s &

U
VOB | TU
2 4 (S

\l
' \ l
' ' )
| ‘! 4 E Tachycardia Frequent PVCs Atrial fibrillation
: ' ' | M e bt
' ‘! ) 1 3 Axis
' HR Burden a
' ‘! ) ¢ : Duration a |""‘°"‘“
' : ' : : : vT
: AR lowsidh mash ' : he magoriy s Ihe magority arv : : : Autonomic
' o 11 low tisk markons hagh thah markery : ' ) AVD Loss of atrial
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b 0 b Bt : | o |
] ' ' T
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eloctrical - = Fibrosls .
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Shoureshi P, et al. J Am Coll Cardiol 2024;83:2214-32
Goette A, et al Europace 2024
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Atrial Cardiomyopathy — Pathophysiology

CENTRAL ILLUSTRATION Factors Leading to LA Remodeling and Their Relationships to Ischemic Stroke
o [ Ischemic
Stroke
A Paroxysmal AF
T
oMy |\ ™
[ \
WA .:F-_'Jo‘\',_/ 9
Adiri (U, e A
Mechanical \ Wit s'vé;.\ el
i 2 \5 Q|
Diabetes Mellitus = NS gl
3 AV Y,
Hypertension —™ 8 Structure/Fibrosis Q&»‘“ —
g "
Inflammation = ‘ Pestador
- Permanent AF
Valvular Disease <= | = A X Artonor 2
~ ~ how v
Vascular Disease Elackica | - ,ﬁ\\‘\‘* AN e
< 13 . gl
' f.-p.l'_ -.4‘“‘}\"}\ RAA
' (R L
1 t\ ." l' .
 J ll‘. %_L_% QII //rl .'- \
Atrial N R hidf. )
P Fibrillation - yv//
LT
Habibi, M, et al. 1 Am Coll Cardiol Img. 2019;12(12):2417-27. Postericr
Shared risk factors result in mechanical, structural, and electrical LA remodeling. Electrical changes promata AF development which also worsens LA
remadeling. Mechanical changes increase blood stasis and risk of theomboembaolism,

To date the pathogenesis of ACM has not been completely clarified

Goette A, et al. J Arrhythmia 2016;32:247-78
Habibi M, et al. J Am Coll Cardiol 2019;12:2417-27
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Atrial Cardiomyopathy — Atrial Failure — Stroke

Fioune 1 Parhophysielogy of Stroke in At Fallure
rioune 1 Atrial Sungstill
Valvular
Ventricular cardiomyopathy A
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Bisbal F, et al. 3 Am Coll Cardiol 2020;75:222-32
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Arrhythmia-induced Cardiomyopathy — Impact on different patient population
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Moller JE, et al. Circulation 2003;107:2207-12

Kamel H, et al. Stroke 2018;49:980-6

Bombelli L, et al. Hypertension 2014

r . U M M \ ‘ _ — D Z H K Medizinische Fakultdt Mannheim

. S | — der Universitdt Heidelberg
‘ UNIVERSITATSMEDIZIN e = 3 A S = DEUTSCHES ZENTRUM FUR ) - ,
0 MANNHEIM = HERZ-KREISLAUF-FORSCHUNG E.V. Universitétsklinikum Mannheim




Fibrotic atrial Cardiomyopathy, AF and Thrombembolism

FIGURE 3 Temporal Dissociation Among Patients With an
Embolic Event in the ASSERT, TRENDS, and IMPACT Studies FIGURE 1 Clinical Predictors of Stroke Risk Incorporated in the CHADS; and
CHA,DS;-VASc Schemes All-Cause Atrial Cardiomyopathy

70
Clinical Predictors of Stroke Risk Associated with AF
60 -
40 -
30 Atrial cardiomyopathy
20 = e — v BT N \;""ﬁ“; T M wa |
i ~ Hypertension  Valve disease
0 T : -
ASSERT TRENDS IMPACT
B Detection of AT/AF Among B Detection of AT/AF Within 30
Patients with TE Event During Days Before TE Event (%)

Study-Period (%6)

This observation supports the idea that atrial cardiomyopathy may be a direct contributor

Percentage of patients who had AT/AF in the 30 days before the to stroke risk. CHA,DS,-VASc = congestive heart failure, hypertension, age =75 years,

event (blue) compared with the percentage of AT/AF detected at diabetes mellitus, prior stroke or transient ischemic attack or thromboembolism, vascular

any time during the study period (salmon). AF = atrial fibrilla- disease, age 65 to 74 years, sex category; CHADS; = congestive heart failure, hyper-

tion; AT = atrial tachycardia; TE = thromboembolic. tension, age =75 years, diabetes mellitus, prior stroke or transient ischemic attack or
thromboembolism.

Hirsh BJ, et al. J Am Coll Cardiol 2015;65:2239-51
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Arrhythmia-induced Cardiomyopathy — Diagnosis

o MRI
- -
5 m « Delayed-enhancement | T IR
Inflammation, fibrosis, coagulation
— "
PET-CT . -
- Ty Atrial fibrosis
15 g ~~~__ Electroanatomic mapping
Low-voltage areas
Echocardiography
LA volume \ v
LA strain
LAA thrombus

Transmitral blood flow

25 menvsog 10 mmimy

LA blood flow

‘ " MRI_ Mechanical — Electrical ECG
LA strain dysfunction dysfunction ?\:":‘:’: indices

cT
LA volume
LA strain

There are still no established criteria for the diagnosis of atrial cardiomyopathy

Kreimer F, et al. Front Cardiovasc Med 2022
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Clinical Impact of Atrial Cardiomyopathy on AF Recurrence after

PV

AF recurrence rates among all patients

104 k
N . E -
@ 084 e e st p<0.0001
S 06 P ..., = OO J
e St
§ o ] p<0.000
: 044 No LVAS n=1136 p= 0.041
< 5 LVA < 20em* n=250 ' p for all <0 0001
™ LVA 2 20cm® n =102
0 T T T T
0 180 360 450 720

Time from initsal abiation (days)
No. atrisk (n)

A Composite endpoints among all patients

1 0-“‘.-—’—--.“4. 0.0001
T et N ——————— p<0.
Mo TR, TR e —— J
084 =4 -y b SRS —
0.6 1 J p< 00001
1 p=0.034

044 { LVA < 20cn? n=250
LVA 2 20em?, n =102

p for all < 0.0001
0.24

0 360 720 1080 1440 1800
Time from Initial ablation (days)
No. atrisk (n)

No LVAs 1136 918 761 598 395 No LVAs 1136 955 737 430 231 109
LVA <20cm? 250 177 142 109 76 20cm? 250 212 167 78 37 14
VA z 20cm® 102 68 47 34 24 LVA = 20cm? 102 84 62 N 14 9
Left atnum
Masuda M, et al. Haert Rhythm 2024,;21:378-86
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Ablation strategy in pers. AF and outcome — STAR AF Il Trial / CAPLA Trial / DECAAF Trial /

DECAAFE Il Trial
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Figure 4. Cumulative Incidence of Arthythmis Recurrence Without
Covariate Adjustment Through Day 475 After the Blanking Period
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Verma A, et al. N Engl J Med 2015;372:1812-22
Kister PM, et al. JAMA 2023;329:127-35
Marrouche NF, et al. JAMA 2014;311:498-506
Marrouche NF, et al. JAMA 2022;327:2296-305
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Early PVI and Impact on AF Progression (EARLY-AF)

100+
%0 15
' Hazard ratlo, 0.25 (35% O, 0.09-0.70}
10
g 704 I}
I g Antardrthemic drug therapy
] 7} i
é 50 I
3 S R
A= [
3 404 24 Ablaton
3% a0 S —
20 0 1B 360 5S40 720 OO 1080 1260 1440
O
104
0 i T T T Y T 1
0 180 360 540 7i0 wa 1060 1260 1440
Digys
No. at Risk
Arsiarrhpthmic drug therapy 149 15 142 115 129 123 104 AS 0
Ablation 54 154 153 151 145 141 125 43 ]
Table 1. Main End Points of Interest.*
Abhlatl Antlarchythml
Group Drug Group Hazard Ratio
End Point (N=154) (N=145) (95% C1)
number (percent)
Progression to persistent atrial fibrifation from 91 days 3{19) 11(7.4) 0.25 (0.09-0.70)
after treatment initiation to final follow-up
Recurrence af any atnal tachyarrhythmia
From 91 days to 12 mo sfter treatment initiation | 66 {42.9) 101 (67.8) 0.48 (0.35-0.66)
From 91 days 1o 36 mo after treatment Invtiation 87 {565) 115 (72.2) 03] (0.33-057)
Hosptalaation
No. of patients with event (%) £y 5 (168 031 (0.14-046) |
Ne. of everty 3 2%
Median no. of events per patiems among those with an event {IGR) 142-1) L)

Patient with paroxysmal AF
\ (Chss 1) :
-

Patient with persistent AF

Catheter ablation®
(Class lIb)

Patient with permanent AF

Rate control target = resting
heart race <110 b.p.m.
(lenient control),
with stricter cancrol

with continuing symptoms
(Class lla)

Atrioventricular node
ablation and CRT
(Class lla)

Andrade LG, et al. N Engl J Med 2023
Van Gelder, et al. Eur Heart J 2024
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AF in Different Form of HF

FIGURE 3 AF Pravalence Ameng LYEF Ranges Aleng With Assaciated Adversa Events
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Arrnythmia-induced Cardiomyopathy — Atrial and Ventricular FMR and Association with Atrial

Eibrillation

MR Phenotypes in COAPT P=00017 Table 1. Baseline Demographic and Clinical Characteristics of the Patients with Heart Failure and Moderate-to-Severe
Pure Atrial Ventricular FMR With Pure Ventricular P20.0040 Functional Mitral Reguwﬁm"
FMR an Atrial Component FMR . P=0.0017 P=0,011 P P—
- ( % % Characteristic (N=250) (N =255)
% a Age —yr 70.0+10.4 69.4+10.7
Sy Male sex — no. (%) 195 {78.0) 211 (82.8)
5 Diabetes — no. (%) 91 (36.4) 85 (33.3)
20
§ Hypertension — no. (%) 141 (56.4) 127 (49.8)
" Previous myocardial infarction — no. (%) 144 (57.6) 135 (52.9)
{ 3
e ™ Previous PCl — no. (%) 118 (47.2) 125 (49.0)
10 years- 1-10 years -1 year Previous CABG — no. (%) 69 (27.6) 64 (25.1)
‘ - . AT oo Previous stroke or TIA — no. (%) 29 (11.6) 30 (11.8)
oLV ki F LV vohsme 1V vome Figure 3. Prevalence of significant (i.e., moderate or greater) Peripheral vascular disease — no. (9%) 38 (15.2) 27 (10.6)
11 MA size 1 MA s2e o MA 528 mitral or tricuspid regurgitation (MR or TR) vs. duration of
117 LA votanm 11 LA voluma T LA vohune atrial fibriflation (AF). Blue, not significant; orange, significant History of atrial fibrillation or flutter — no. (%) 118 (47.2) 125 (49.0)

Gertz ZM, et al. Circ Cardiovasc Interv 2021
Shoureshi P, et al. J Am Coll Cardiol 2024;83:2214-32
Abe Y, et al. Circ J 2018;82:1451-58

Anker S, et al N Engl J Med 2024
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Atrial and Ventricular FMR - Association with AF

Baseline Follow-Up
Echocardiographic Characteristics o072 _os0005
of the MR and Reference Cohorts 100%
MR Cohort  Reference Cohort
(n = 53) (n = §3) p Value
LA dimension, cm 4.38 + 0.56 4.03 +0.52 0.001 80%
LAA, em? 218+52 192 + 3.3 0.003
LA volume, cm® 68.5 + 29.3 55.2 + 14.1 0.004 ié: 0%
LA volume index, cm®/m? 318 + 129 26.4 + 6.6 0.008 E " Severe
Mitral annulus dimension, cm 3.49 + 031 3.23 + 0.42 0.001 ‘S » Moderate
MRJA, cm? 6.0 +27 12+07 <0.0001 §, 40% = Mild
MRJA/LAA ratio 0.35 + 0.11 0.09 + 0.04 <0.0001 c
Ejection fraction, % 615+ 71 622+ 71 0.63 g B IHaione
LV end-diastolic dimension, cm  5.01 + 0.57 4.92 + 0.49 0.39 & 20%
LV end-systolic dimension, cm 3.41 + 058 3.25 * 0.62 017
Septal thickness, cm 114 + 021 1.09 + 0.19 021
Posterior wall thickness, cm 1.10 = 017 1.06 = 0.17 031 0% - v .
Recurrence  Sinus Recurrence Sinus
Rhythm Rhythm

Gertz ZM, et al. J Am Coll Cardiol 2011;58:1474-81
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M-TEER and Impact on AF

Mitral Regurgitation Atrial Fibrillation Left Atrial
Severity Burden Maximum Volume
- - * 240+
100 . 100+ T 7
. s0- A
E I|I ",/
E3n 4 T 60 \ / 200+
R < \ —
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b © \ \ 5
] E \.\ l. i
< .\\ "\\ '.‘ 80+
i \«\\\ |l| 4
. £ \\'-
o 0 r— -y ' 40 T + .
Baseline 3 Months 12 Months Baseline 3 Months 12 Months
2 ) .
p<0.05 for comparison to baseline
LA mechanical function
Trankle CR, et al. PACE 2022
Triposkiadis F, et al. Eur J Heart Fail 2016
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Atrial Cardiomyopathy

CENTRAL ILLUSTRATION Factors Leading to LA R hips to Ischamic Stroke

deling and Thelr

[
|
Y
Atrial Remodaeling

Habibi, M. et al ) Am Cofl Cardiol img. 2019;1X12):2417-27.

Shared ek factors reselt In mechanical, syuctunl, and dectrical LA remodeling. Electrical changes promone AF development wivich also worsens LA
remadebng, Mettancal changes increas blood stass et eak of Sromboesboksn

Vulnerabili

Presentation with Paroxysmal AF
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Atrial Fibrillation — Latest Guidelines

Atrial fibrillation

Avold stroke and thromboembolism

Use locally-validated
ol e ., Cholce of Assess _,  Provent

—
embolism or CHADS,.vA  Anticoagulant bleeding risk bleeding

Evaluation and
dynamic
« Lifestyle help Avoid stroke and PRRSOON Byt « Primary care
+ Primary care thromboembolism o s and + Cardiology
« Cardiology / rhythm control « Pharmacy
+ Internal medicine + Nursing
* Nursing care + Primary care + Primary care » Family/carers
+ Other - Cardioclogy + Cardiology + e-Health
+ Neurology + Electrophysiology
+ Nursing care + Cardiac surgeons
+ Anticoagulation + e-Health
services
+ e-Health
a @esc

Gelder IC, et al. Eur Heart J 2024
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Atrial fibrillation — Left Atrial Appendage

- Embryological Remnant

- Role unclear
- Wall thickness 0.5-2 mm, Volume 17-45ml

Beigel R, et al. JACC Cardiovasc Imag 2014
Fastner C,.... Akin I. Clin Cardiol 2017

Fastner C, .... Akin |. Eurolntervention 2018
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Anticoagulation

Risk factor Score
Congestive heart failure/LV dysfunction I
Table 10 Updated definitions for the CHA,DS,-VA score
Hypertension I
CHA,;DS,-VA component Definition and comments Points Age >75 7
awarded*
Diaberes mellicus I
C  Chronic heart failure Symptoms and signs of heart failure (irrespective of LVE:_:E:; including HFpEF, HFmrEF, and 1 Stroke/TIA/thrombo-embolism 7
HFrEF), or the presence of asymptomatic LVEF <40%,
H  Hypertension Resting blood pressure >140/90 mmHg on at least two occasions, or current antihypertensive 1 Vascular disease? |
treatment. The optimal BP target associated with lowest risk of major cardiovascular events is Apge 65-74 I
. 162,264
120-129/70-79 mmMg (or keep as low as reasonably achievable). Sex category (i.e. female sex) |
A Age 75 years or above Age Is an independent determinant of ischaemic stroke risk.”** Age-related risk is a continuum, 2 Mo 9
but for reasons of practicality, two points are given for age >75 years. aximum score
D  Diabetes mellitus Diabetes mellitus (type 1 or type 2), as defined by currently accepted criteria,® or treatment 1 T
: pe y accep v CHA,DS,-VASc | Recommended
Wthiguxos Jowering thexepy: Rlo) cabegocy score antithrombotic therapy
S  Prior stroke, TIA, or arterial Previous thromboembolism Is associated with highly elevated risk of recurrence and therefore 2 O - = :
: A ne ‘major’ ris
ADOSRTOTAE) i el factor or >2 “clinically 52 OAC*
V' Vascular disease Coronary artery disease, including prior myocardial infarction, angina, history of coronary 1 relevant non-major’ =~
revascularization (surgical or percutaneous), and significant CAD on angiography or cardiac risk factors
imaging,”*” Either OAC® or
OR One ‘clinically relevant aspirin 75-325 mg daily.
BT | :
Peripheral vascular disease, including intermittent claudication, previous revascularzation for PVD, non-major” risk factor Preferred: OAC rather
percutaneous or surgical intervention on the abdominal aorta, and complex aortic plague on S than aspirin.
o~
imaging (defined as features of mobility, ulceration, pedunculation, or thickness >4 mm).**%%¢? Q Either aspirin 75—
A Age 65-74 years 1 point Is given for age between 65 and 74 years. 1 Py 325 mg daily or no
' ; antithrombotic therapy.
No risk factors 0 -
Preferred: no
antithrombotic therapy
fiar tf %

Gelder IC, et al. Eur Heart J 2024
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Gender

Female sex is associated with { stroke risk in AF after adjusting for other CHA DS, VASc risk factors

T Age at time of Q d|

AF diagnosis 80years vs 77 years

Diagnosis in .
T emergency 304% vs 247%
departments
Female sex is
also associated
with Fewer . Before AF 11.6% Vs 16.9%
l cardiologist )
visits After AF 30.7% vs 369%
¥ LDL-C testing before AF 49.0% Vs 54.7%
Less vascular n s
~ - LDL-C values before AF 2.2 vs 1.9 mmol/L
risk factor = =
l kol Ot‘ ¥ Statin use after AF S42% vs  653%
4 Systolic BP after AF 128 vs 124 mmHg

Q After accounting for age and inequities in cardiovascular care, stroke risk is similar

among males and females with AF aged = 80 years

Buhari H, et al. Eur Heart J 2024;45:104-113
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Guidelines - A

DOAC

Apixaban

Dabigatran

Edoxaban

Rivaroxaban

Standard full dose

5 mg twice daily

150 mg twice daily

60 mg once daily

20 mg once daily

Criteria for dose reduction

Two out of three needed for dose reduction:

(i) age 280 years

(i) body weight <60 kg

(iii) serum creatinine >133 mmol/L.

Dose reduction recommended if any apply:

(i) age >80 years

(i) receiving concomitant verapamil.

Dose reduction considered on an individual basis if any apply:

(i) age75-80

(i) moderate renal impairment (creatinine clearance 30-50 mL/min)

(iii) patients with gastritis, oesophagitis, or gastro-oesophageal reflux

(iv) others at increased risk of bleeding,

Dose reduction if any apply:

() moderate or severe renal impairment (creatinine clearance 15-50 mL/min)
(i) body weight <60 kg

(i) concomitant use of ciclosporin, dronedarone, erythromycin, or ketoconazole.
Creatinine clearance 1549 mL/min.

Reduced dose only
if criteria met

2.5 mg twice daily

110 mg twice daily

30 mg once daily

15 mg once daily
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Guidelines - A

|
Mutdacpinary
. . l .
Deday VKA + Fukd * Fuid Delzy DOAC + Foke + Puie
until INR <2 opt: 4 far 1-2 doses ol rept:
* Blood ~WNood (or moew Bood + Blood
trarafusion transfusion depending warsfusicn transfuscn
+ Consider need .+ pCC o recovery)  « Consider oral  + Specic
for vitamin X, {Class ) charcosl or antidotes
FFR.PCC gt lavage (Casa 1)
7P, KPCC e H DOAC then  , pere if o
o within 2-4 Repatin
+ Replacement hours svailable
of platelets Considerneed  , oo ament
e for PCC of plaeedets
whare
sppropriate
+ Monxaring of
DOAC levels
. 4
! ! ! ! ]

Management after the bleeding episode

* Discuss benefies and risk of restarting OAC (shared decision-making approach]
« Alm 1o re-iniate antkcoaguistion n the absence of contraindications o If source of bleeding fas been addressed

« Assass risk of repeat bleeding
« Intens¥y efforts to modfy bleedng rik faczors
* Revwrw chaice and dose of OAC
* Institute cicse and ongoing maordtaning
\ @Eesc— Van Gelder IC, et al. Eur Heart J 2024
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Left Atrial Appendage Occlusion

=

Watcheran devicw placed n
left atrial appencage

[Z] Ischemic stroke Cardiovascular mortality [E] All-cause mortality
251 RR(95%CI), 1.26 (0.72-3.28) ® 57 4R (95%C1), 0.40 (0.21-0.75) , 257 4R (95%C1), 0.66 (0.45-0.98)
% 201 P=.49 £ 5| P=00 SR —
k-4 g & .
g 151 = 151 :55 154
w 5 - -
s
E 10 3 101 e | % 10
-5 Device g s 3
2 s —————t 2§ — = 9 J
t J Warfarin 8 - Davice < T
L O o . - . Yo = - : r . 0 . . .
Flexible catheter 0 12 24 36 48 80 0 12 24 36 48 &0 0 12 24 36 48 60
insorted through rght
fernacal vein and up the Time, mo Time, mo Time, mo
wnberior vena cava
Reddy VY. JAMA 2014;312:1988-1998
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Atrial fibrillation — Left Atrial Appendage Occluder

- In cath lab

- Propofol sedation

- Transesophageal echocardiography
- Vena femoralis right

- Heparin (ACT > 250 s)

- Duration nearly 60 Minuten
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Atrial fibrillation — Left Atrial Appendage Occluder

: N il o o .
\ o - 0
y
".“ 2, ':
R s
N & 77
‘ o
. \

-
R

Lt. Circumflex

Artery
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LAAOQO: Cases for PDL and Large LAA

T i
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Patient-centered multidisciplinary pathway

Atrial fibrillation

Rate control drugs  Cardioversion  Antarrhythmic drugs  Catheter ablavon  Endoscopie/hybrid ablation  Surgical ablation  Ablate and pace

Reduce symptoms by rate and rhythm control
See patient pathways for:

First.diagnosed AF Paroxysmal AF Persistent AF
Consider:

Parmanent AF

Gelder IC, et al. Eur Heart J 2024

Avold stroke and “"’:’“ SYptenss « Primary care
rate an: oG
thromboembolism s apisie s ardology
+ Internal medicine + Nursing
* Nursing care + Primary care + Primary care Family/carers
+ Other - Cardiology + Cardiology e-Health
+ Neurology Electrophysiology
* Nursing care + Cardiac surgeons
+ Anticoagulation + e-Health
services
+ e-Health
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Guidelines - R

Agent®

Beta-blockers"
Metoprolol
tartrate
Metoprolol XL
{succinate)
Bisoprolol
Atenciol®
Esmolol

Landiolol

Nebivolo!
Carvedidol

2.5-5 mg bolus over 2 mins; up to 15 mg
maximal cumidative dose
N/A

NIA

N/A

500 pgkg iv. bolus cver 1 mir; folowed by
50-300 pg'kg/min

100 pg/kg Lv. bolus over 1 min; followed by
10-40 pg/kg/min

NIA

N/A

Non-dihydropyridine calcium channel antagonists

Veragamil 25-10 mg L.v. bolus aver 5 min

Diltiazem 0.25 mg/kg Lv. bolus over 5 min, then
5-15 mgh

Digitalis glycosides

Digoxin 0.5 mg iv, bokss {0.75-1,5 mg over 24 h in
divided doses)

Digitoxin 04-06 mg

Other

Amiodarone® 300 mg i.v. diluted in 250 mL 5% dextrose over

30-60 min (preferably via central venous
cannula), followed by 900-1200 mg Lv. over 24
h diluted in 5001000 mL via a central venous
cannula

Usual range for oral maintenance
dose

25-100 mg twice daily
50-200 mg cnce daily

1.25-20 mg once dasy
25-100 mg once daily
IN/A

N/A

2.5-10 mg once dady
3.125-50 mg twice daily

40 my twice daily to 4B0 mg (extended
release) once daily

60 mg three times dally to 360 mg
(extended refease) once dally

0.0625-0.25 mg once daily

0.05-0.1 mg once daily

200 mg once daily after loading
Loading 200 mg three times daily for 4
weeks, then 200 mg dally or less as
appropriate {(reduce other rate control
drugs according to heart rate)

In case of asthma, non-selective
beta-blockers should be avoided.
Contraindicated in acute HF and history of
severe bronchospasm.

Contraindicated If LVEF <40%.
Adapt doses in hepatic and renal
impairment.

High plasma lovels associated with adverse
events.

Check renal function before starting
digoxin and adapt dose in CKD patients.

Contraindicated in iodine sensitivity.
Serious potential adverse effects (including
pulmonary, ophthalmic, hepatic, and
thyroid). Consider numerous drug
interactions.

Van Gelder IC, et al. Eur Heart J 2024
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Guidelines — R (Cardioversion)

Table 13 Antiarrhythmic drugs for sinus rhythm restoration
FRecande Ovy 200300 »g flargterm SON-EON AT N = Shoukd nok Be Lsod I patienty with severe
S0-150 =g twice nd 755855 ot structural or coronary artery deeam, Sougads
dady] £Bh{3-8N spredrcene, or tevere runal lakore (CrO
Irtravencu 1-2 mplkg over SIR-95% <35 mlmn 1 73 m')
10 min Upto 6 h) = Priar documentanen of wlety and efficacy n
Frepatercoe Ol 450-600 sy regturm $S%-SS%ar3% 30 ngabert weting b recammendad prior to
s Ao 1DKOmgoeee  ATE-TEXMBN  PHeDopodet e
l trmes dady} (3-8m * An AVN-tlackang agent should be
Aveady on th onc Biarndo 152 gk over 43%-E9% admisistened to woid 11 conduction ¥
fer mistmiam 3 weekes 10 rrin (L to 6 ) amiormation 1o AR
« Dnug infution shoukd be dscontinued i cose
of QRS widerirg >25% or bundle brarch
Ilock ocourrence.
= Cauron is needed in patients with sn sode
disease ard AVN dyshnction
* Do NOT us for comveryon of atrial flutter.
Amiodarone  Ieravenos {lonl) JOG mg intravenows WO-1200 mg AN (B-12hso .« May couse phichis {ise 2 brge penpheral
ower J0-60min e over 24 seversl dups) wan, eeckd Ly, adeisintration >34 b and e
Waitand hours {or N0 mg praferably volsmennic pump)
Purmacolgal appronth for oo theee tines * May cause hypotension. bradpeandis’
all | e scoreanesn dty for 4 weeksh sriorentriar black, QY prolongtion
(Clexs #1) m [ong-term 200 my = Oniy ¥ na cther optica n patients with
onal day} Prypertiyrosciem {risk of thy )
- Corskter The teoad range of dug
Irtencuors.
Ibutiide Itrasenous 1 my over 10 min 1 g cver 10 ks NS5 = Should be used In the seturg of & candiee care
(01 mphg ¥ body (20-20 min sher {30-90 mn) uret 38 1t may e QT prolongation snd
weght <80 k) the ntal dose) n AF torsades de polnes.
S0-75% n AFL * ECG mantioring for st least 4 b ahter
+ (60 mhe) MAMREDATIon 10 GE1ECt M1y SrORTIGIITIC
AF ooast <M b pr e,
l « Shoukdnot be ued in patierss wih proionged
QT seviere LVH, er low LYVEF
m&» Vemaeaam Wtravencus Imghgover Wmin 2 oghgover 10 min S5 within * Shoukd noe be used i patients with artenal
{reaxdtraim 339 my) (1015 mar aber 10 trin Irppotession (SBP <100 mmHy), recent ACS
| th ksl dose) (wethin T moathl NYHA B or IV HF, QT
Oacids on & GAC pom-cardiowsraian (manisnm 226 rg) PIOCATIon OF Severe MO SENOSS.
EN OAC sfter card {4 wacks) for 31 patiast, ewes € CHALDS, VA = 0 * Myy oo srtenal hppcteeson, QT
foptiond £ AF cnuet Safioealy <24 ¥ and low e risk) prologition, QRS wderng, or
Longtenn OAC for i peescy En L non-sataed wertricds tachycards,
@esc Van Gelder IC, et al. Eur Heart J 2024
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Rhythm Control Acute - Cardioversion

Recommendations Class* Level Ref.s

Immediate DCC is recommended
when a rapid ventricufar rate

does not respond promptly to
pharmacological measures in patients
with AF and ongoing myocardial
ischaemia, symptomatic hypotension,
angina, or heart failure.

EKG lead

Immediate DCC is recommended
for patients with AF involving pre-
excitation when rapid tachycardia or
haemodynamic instability is present.
Elective DCC should be considered
in order to initiate a long-term
rhythm control management
strategy for patients with AR

& Paddle Before Cardioversion

46,78,
83

Atnal fibrillation

Pre-treatment with amiodarone,
flecainide, propafenone, ibutilide,
or sotalol should be considered

to enhance success of DCC and
prevent recurrent AR,

79-81 After Cardioversion

Repeated DCC may be considered

in highly sympromatic patients
refractory to other therapy.

Normal EKG

Pre-treatment with B-blockers,
diltiazem or verapamil may be
considered for rate control, although
the efficacy of these agents in
enhancing success of DCC or
preventing early recurrence of AF is
uncertain.

DCC is contraindicated in patients
with digitalis toxicity.

Camm AJ, Eur Heart J 2010:;31:2369-2429
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EAST AFNET 4 Trial

2810 Patients were assessed for eligibility
21 Did not meet inclusion
criteria Table 2. Efficacy Outcomes.*
Outcome Early Rhythm Control Usual Care Treatment Effect
2788 Underwent randomization " . aors
at 135 sites in 11 countries I First primary outcome — events/person-yr (incidence/100 249/6399 (3.9) 316/6332 (5.0) 0.79 (0.66 to 0.94) 1 I
s G
Components of first primary outcome — events/person-yr
‘incidence‘lOO person-yr)
Death from cardiovascular causes 67/6915 (1.0) 94/6988 (1.3) 0.72 (0.52 t0 0.98) &
1395 Wﬁrtt:hassigncd io early 1394 Were assigned to usual care Stroke 40/6813 (0.6) 62/6856 (0.9) 0.65 (0.44 10 0.97) %
chiythm conira Hospitalization with worsening of heart failure 139/6620 (2.1) 169/6558 (2.6) 0.81 (0.65 to 1.02)
Hospitalization with acute coronary syndrome 53/6762 (0.8) 65/6816 (1.0) 0.83 (0.58to 1.19)
Second primary outcome — nights spent in hospital fyr 5.8221.9 5.1£15.5 1.08 (0.92 to 1.28)f
1395 Were included in primary analysis 1394 Were included in primary analysis
Key secondary outcomes at 2 yr
Change in left ventricular ejection fraction — % 1.5:9.8 0.829.8 0.23 (-0.46 t0 -0.91)§
Change in EQ-5D score| -1.0=21.4 -2.7:22.3 1.07 (-0.68 t0 2.82)9
Rhythm Control Chosen by Site Change in SF-12 Mental Score** 0.7:10.6 1.6:10.1 -1.20 (-2.04 t0 -0.37)§
Initial 2Yr Initial 2Yr Change in SF-12 Physical Score** 0.3=8.5 0.1+8.2 0.33 (-0.39t0 1.06)
100 100+ 100 Change in MoCA score 0.1=33 0.123.2 -0.14 (-0.39t0 0.12)4
N Sinus rhythm — no. of patients with featuretotal no. (%) 921/1122 (82.1) 687/1135 (60.5) 3.13 (2.55t0 3.84) 7
801 I i 0 None Asymptomatic — no. of patients with feature /total no. 861/1159 (74.3) 8501171 (72.5) T.14 (0.93 to 1.40) T
2 @ ; ; %1%
- (3. 2%) W Other antiarrhythmic (
£ 60 SsapEe £ 60 I 60 uﬁM drug
g 8 135059 [ f
5 : : W Propafenone
= Al L 40 B Flecainide
40 W Amicdarone
20- 20 20- (2.9%)
" d;z,’:g) -] D'oncda.ronc
0 0 S 2 0%) .t DIEQEORET  AF ablation
T I Kirchhof P, et al N Engl J Med 2020

r ‘ U M M Medizinische Fakultat Mannheim
der Universitdt Heidelberg

UNIVERSITATSMEDIZIN
o MANNHEIM

DZHK

DEUTSCHES ZENTRUM FUR
HERZ-KREISLAUF-FORSCHUNG E.V.

Universitétsklinikum Mannheim



Clinical Impact of Atrial Cardiomyopathy on AF Recurrence after

|2AVA

Masuda M, et al. Haert Rhythm 2024;21:378-86
Kuck KH, et al. NEJM 2019
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EARLY AF Trial and STOP AF Trial

-

der Universitdt Heidelberg

g |
00— Hazard ratio, 0.48 {95% Cl, 0.35-0.66) = 90+ -
™ & Ablation
‘ \\ P<0.001 80— P
8 80- § e § -' 74.6
s § . e - " 70—
\ : € 4
E g 60- Wi \ \“x\v\*wA’blatIOﬂ g 60 90—Day
& 2 S 504 blanking |
< e et g | period 45.0
‘s & 40- > -y - 40 Drug therapy
. g TS - e oo ﬁ 30-
3 = Antiarrhythmic drug therapy : 20
& 20+ t P<0.001
2 10~
0 1 | | ' i 1 E O ' T T 1
0 2 - 6 8 10 12 0 3 6 9 12
Follow-up (Months) Months
No. at Risk No. at Risk
Ablation 154 154 123 105 96 86 55 Ablation \ 5 28 81 2
An;iarrfl{’thmic 145 149 83 69 60 43 27 Drug therapy 99 93 60 44 19
rug therapy
Andrade JG, et al N Engl J Med 2021
Wazni OM, et al N Engl J Med 2021
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Early PVI and Impact on AF Progression (EARLY-AF)

100+
%0 15
' Hazard ratlo, 0.25 (35% O, 0.09-0.70}
10
g 704 I}
I g Antardrthemic drug therapy
] 7} i
é 50 I
3 S R
A= [
3 404 24 Ablaton
3% a0 S —
20 0 1B 360 5S40 720 OO 1080 1260 1440
O
104
0 i T T T Y T 1
0 180 360 540 7i0 wa 1060 1260 1440
Digys
No. at Risk
Arsiarrhpthmic drug therapy 149 15 142 115 129 123 104 AS 0
Ablation 54 154 153 151 145 141 125 43 ]
Table 1. Main End Points of Interest.*
Abhlatl Antlarchythml
Group Drug Group Hazard Ratio
End Point (N=154) (N=145) (95% C1)
number (percent)
Progression to persistent atrial fibrifation from 91 days 3{19) 11(7.4) 0.25 (0.09-0.70)
after treatment initiation to final follow-up
Recurrence af any atnal tachyarrhythmia
From 91 days to 12 mo sfter treatment initiation | 66 {42.9) 101 (67.8) 0.48 (0.35-0.66)
From 91 days 1o 36 mo after treatment Invtiation 87 {565) 115 (72.2) 03] (0.33-057)
Hosptalaation
No. of patients with event (%) £y 5 (168 031 (0.14-046) |
Ne. of everty 3 2%
Median no. of events per patiems among those with an event {IGR) 142-1) L)

Patient with paroxysmal AF
\ (Chss 1) :
-

Patient with persistent AF

Catheter ablation®
(Class lIb)

Patient with permanent AF

Rate control target = resting
heart race <110 b.p.m.
(lenient control),
with stricter cancrol

with continuing symptoms
(Class lla)

Atrioventricular node
ablation and CRT
(Class lla)

Andrade LG, et al. N Engl J Med 2023
Van Gelder, et al. Eur Heart J 2024
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PVl in HFrEF (CASTLE AF)

B Death from Any Cause

C Hospitalization for Worsening Heart Failure

Hazard ratio, 0.56 {95% Cl, 0.37-0.83)
P=0.004 by Cox regression

0.1 P=0.004 by log-rank test

T
24

Months of Follow-up

1.0+ 1.0+
i Ablation 0.9-
u 08 g5 03
3 07 -g 4 o7
3 £
"g 0.6 Medical therapy 3 06
> 0.5+ 5 3 0.5+
Z 04 £a
2 - 28 04
£ 03 1L i
& 24 Hazard ratio, 0.53 {95% Cl, 0.32-0.86) g E
| P=0.01 by Cox regression & 027
0.1 P=0.009 by log-rank test
0.0 T T T T 1 0.0 T
0 12 24 36 48 60 0 12
Months of Follow-up
Table 2. Primary and Secondary Clinical End Points.*
Ablation Medical Therapy
End Point (N=179) (N=184)
number (percent)
Primaryt 51(28.5) 82 (44.6)
Secondary
Death from any cause 24 (13.4) 46 (25.0)
Heart-failure hospitalization 37(20.7) 66 (35.9)
Cardiovascular death 20(11.2) 41(22.3)
Cardiovascular hospitalization 64 (35.8) 89 (48.4)
Hospitalization for any cause 114 (63.7) 122 (66.3)
Cerebrovascular accident 5(2.8) 11 (6.0)

Hazard Ratio
(95% CI)

0.62 (0.43-0.87)

0.53 (0.32-0.86)
0.56 (0.37-0.83)
0.49 (0.29-0.84)
0.72 (0.52-0.99)
0.99 (0.77-1.28)
0.46 (0.16-1.33)

Improved:
Ablation
Medical therapy E F (8%)
6-MWT
T Al
48 60
P Value
Cox Log-Rank
Regression Test
0.007 0.006
0.01 0.009
0.004 0.004
0.009 0.008
0.04 0.04
0.96 0.96
0.15 0.14

Marrouche NF et al. N Engl J Med 2018
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PVl in HFrEF (CASTLE HTX)

A Primary Esd Foint
WOT 407 rand ratio, 034 (8% ©, 0.1-083)
%4 o PA001 by log-rank test
0 I Viad sl therapy proce Table 3, Addiional End Points.*
z o o ,_:"J—
0 s Mean Between.
10 PR Ablation Medical-Therapy  Group Difference
< o R o End Peint Group Group (95% O
A5 0 w0 w s e Left ventricular efection fraction
10 prmad ——
0 gl Az baseline
104 No. of patients evaluated 97 a7
e
° - T ) Valun —% 29.046.4 27,7463
o = il e no
Oays shece Randomization AE o
No. of patients evatuated 92 t
Baseiine value — % 294262 28,7259
B Death from Any Casse Value at & mo — % 36.2:87 29.9:7.1
W07 % Hazard rutlo, 0.29 (95% €4, 0.12-0.72) Impravement — percentage points 67165 12464 3535175
:: . i 12 mo
g ) i et therapy grosp No. of patients evaisted 92 7
; wl g Baseline valoe — % 29.4:6.2 28,7160
104 | Seb——— Abixtan grosp Valueat 12 mo — % 372291 30180
! 40 °° - <0 720 Improvement - percentage points 18276 16272 E441lt0l])
§ A Atrial Gaeillation burden
04 T —
i g — Ab basaline
0 f/_J‘V_'_P__ : No, of patients evaluated 97 47
0 0 ol 0 20 Value — % $0.2:31% 4952344
Duys since Handomisstion A6 mo
No. of patients evaluated 90 71
. i B . Baseline vahor — % 508+310 5074347
C Implastation of a Lef Vestricular Assist Device Value 3t § mo — % 0.0+28.3 4242352
1004 229 Hazand aths, 0.09 (95% ©. 0.01.0.00) Reduction — percentage pointy I0.8+333 832252 W5 (131031 )
204
i o Mediza-tharagy grosp A 12 mo
704 e No. of patients evaluated 89 66
i &0 Buseling vaboe — % 5094313 5280352
£ g £  Abbavas greup Valun at 12 mo — % 19.64280 4374362
i - "o ) 0 Reduction — percentage points J1.42353 8.6+26) 7 (13010 325)
304
b B
104 e ——
"o 150 %0 540 7
Clej #sta NinSisiualiod Sohns C, et al. N Engl J Med 2023
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Ablation in HFrEF - CASTLE AF/ CASTLE HTX
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Guidelines in HF and AF

Symptomatic AF )
1 ' . 1
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risk factors for AF recurrence’ factors for AF recurrence? and heart failure with
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Bhythm control therapy i recomrmended fior

symptorm and Qol improverment in sympto-
matic patients with AF. %15

I ESC Hado

Hindricks G, et al. Eur Heart J 2020
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Patient-centered multidisciplinary pathway

Gelder IC, et al. Eur Heart J 2024
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ADVENT Trial

Table 1 Characteristics of the Patients at Baseline.* e
Pulsed Field Ablath Thermal Ablati
Characteristic (N =305) (N=302)%
Age -yt 62.4=8.7 625:85
Sex— nc. (%) Q)
Male 202 (66.2) 195 (64.6)
Female 103 (33.8) 107 {35.4)
Body-mass indext 283246 290:48
Race or ethnic group — no. (36)§
American Indian o¢ Alaska Native o 1(03) Pulsed Field Ablation Thermal Ablation
Asian 620} s (N=305) (N=302)
Black 43 113.6)
Native Hawaiian or other Pacific Islander 1(0.3) 2{0.7)
Whte 2686 (93.8) 272 (30.1)
Unkrown or declined 1o disclose 8 (26) 11 (3.6) 100
CHA, DS VASc score 1.7:12 1.7:12 = 90+
Concomitant dinical conditions — no. (36} E 80 Pulsed field ablation
Coronary snery disease 32 (10.5) 51 {16.9) i 70+ Thermal ablation
Congostive heart fallure: NYHA class Lor || 55 (19.3) 59 {19.5) - un 604
Diabetes 1309 12 {10.6) % § 50
Dyslipidernia 133 (43.6) 141 (46.7) 87 40
Hypertension 174 (57.0) 159 (52.6} g 30
Sleep apaea Bl (26.:6) &8 {20.1) 20+
Previous stroke or TIA 12 (3.9) 15 (5.0} 5 104
Years since first diagnosis of paroxysmal atrial fibrillation 18262 33245 0 T - T T T T T T T T T 1
Any antiarrhythmic drug at baseline — no. (36)] 301 (98.7) 300 {99.3) 0 30 60 90 120 150 180 210 240 270 300 330 360
Class | 115 (37.7) 101 (33 4) Days since Index Procedure
Class 1j## 174 (57.0) 201 {66.6) No. at Risk
Class 1l 70 {23.0) 72 (3.8 Pulsed field ablation 301 298 238 228 176
Class 1V 79 (25.9) 66 {21.9) Thermal ablation 296 292 228 219 150
Any anticoagulant — no, (%) 305 (100) 301 {59.7) Trestment Success (96)
Nonwarfarin oral anticoagulant 303 (29.3) 300 {99.3) Pulsed field ablation 99.3 990 79.7 76.4 731
Vitarnin K antagonist 2(0.7) 1{03) Thermal ablation  98.7 973 77.5 745 713
Reddy VY, etal. NEJM 2023
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MANIFEST-17K

116 centers
] No responge—3 centers
Declined*—3 centers
CRF sent
108 centers {93.1%) a
|

I {CRF not receivedt -2 ccntlts]

MANIFEST-17K (full cohort)

25

CRE completed
106 centers (91.4%)
# Initial MANTIFEST-PF sites: 24 of 24 (100%) . PF Qnergy.spociﬁc AEs
» Expanded MANIFEST-17K sites: B2 of 92 (89.1%)

SRS e e o S 2.0 [ Non-(PF energy-specific) AEs

65 centers 23 centers 18 centers
253 operators 90 operators 70 operators

%l_/””

otal cohort: 17.642 patis
» Initial MANIFEST-PF sites: 7,878 patients
» Expanded MANIFEST-17K sites: 9,764 patlents

Event rate (%)

Full MANIFEST-17K cohort
(N=17.642)

Demographic

Age (years), mean (minimum-maximum) 64 (11-96) R —— 0,30%

2% £ a
Female (%) 347 0.03% 0.03%
0% 0%
Indication for ablation 0 -—— - - a» ' A ' ‘1 - 5p
B
&

Paraxysmal atrial fibrillation (%) 578
Persistent atrial fibrillation (%) 352 PO

o
Long-standing persistent atrial 56 Fe® &
fibrillation (%)

Atrial flutter/atrial tachycardia (%) 14
Sedation

General anesthesia (%) 46.9
Deep sedation/no intubation (%) 531

Ekanem E, et al. Nat Med 2024;30:2020-9
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Patient-centered multidisciplinary pathway

Atrial fibrillation

vﬁ?'“"’hv

Evaluation and dynamic reassessment

Re-evaluate when AF episodes or non-AF admissions

Regular re-evaluation: 6 months after presentation, and then at least annually or based on clinical need

+ Lifestyle help Avoid stroke and Redoow symptoms + Primary care
+ Primary care thromboembolism By A nd + Cardiology
« Cardiology rhythm control « Pharmacy
+ Internal medicine + Nursing
* Nursing care + Primary care + Primary care + Family/carers
+ Other - Cardiology + Cardiology - e-Health

+ Neurology .

* Nursing care + Cardiac surgeons

+ Anticoagulation + e-Health

services

+ e-Health

> @Eesc—

Gelder IC, et al. Eur Heart J 2024
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Patient-centered multidisciplinary pathway

INTEGRATED AF MANAGEMENT

i -

BESC 2020

@ESC 2020

Hindricks G, et al. Eur Heart J 2020
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Atrial Fibrillation

Atrial fibrillation

B Presentation with Paroxysmal AF
A 4 Paroxysmal AF Persistent AF Permanent AF
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* Nursing care + Primary care + Primary care + Family/carers T S )
- Other - Cardiology « Cardiology - e-Health 60 Age (years) 80
+ Neurology « Electrophysiology
« Nursing care + Cardiac surgeons
+ Anticoagulation + e-Health
services
+ e-Health
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