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2024 ESC Guidelines for the management of atrial fibrillation @Esc

Authors/Task Force Members:

Isabelle C. Van Gelder (ESC Chairperson) (Netherlands), Dipak Kotecha (ESC Chairperson) (United
Kingdom), Michiel Rienstra (Task Force Co-ordinator) (Netherlands), Karina V. Bunting (Task
Force Co-ordinator) (United Kingdom), Ruben Casado-Arroyo (Belgium), Valeria Caso?
(Italy), Harry J.G.M. Crijns (Netherlands), Tom J.R. De Potter (Belgium), Jeremy Dwight
(United Kingdom), Luigina Guasti (ltaly), Thorsten Hanke? (Germany), Tiny Jaarsma
(Sweden), Maddalena Lettino (ltaly), Maja-Lisa Lochen (Norway), R. Thomas Lumbers
(United Kingdom), Bart Maesen? (Netherlands), Inge Mglgaard (Denmark), Giuseppe M.C.
Rosano (United Kingdom), Prashanthan Sanders (Australia), Renate B. Schnabel (Germany),
Piotr Suwalski’? (Poland), Emma Svennberg (Sweden), Juan Tamargo (Spain), Otilia Tica
(Romania), Vassil Traykov (Bulgaria), Stylianos Tzeis (Greece).

1 Representing the European Stroke Organisation (ESO).

2 Representing the European Association for Cardio-Thoracic Surgery (EACTS). . ®
2024 ESC Guidelines for the management of atrial fibrillation
(European Heart Journal; 2024 — doi: 10.1093/eurheartj/ehael76)



Other clinical concepts relevant to atrial fibrillation (1) @ESC

Clinical concept Definition

Clinical AF Symptomatic or asymptomatic AF that is clearly documented by an ECG (12-lead
ECG or other ECG devices). The minimum duration to establish the diagnosis of
clinical AF for ambulatory ECG is not clear and depends on the clinical context.
Periods of 30 s or more may indicate clinical concern, and trigger further
monitoring or risk stratification for thromboembolism.

Device-detected Device-detected subclinical AF refers to asymptomatic episodes of AF detected on

subclinical AF continuous monitoring devices. These devices include implanted cardiac
electronic devices, for which most atrial high-rate episodes may be AF, as well as
consumer-based wearable monitors. Confirmation is needed by a competent
professional reviewing intracardiac electrograms or an ECG-recorded rhythm.
Device-detected subclinical AF is a predictor of future clinical AF.

AF burden The overall time spent in AF during a clearly specified and reported period of
monitoring, expressed as a percentage of time.

2024 ESC Guidelines for the management of atrial fibrillation
(European Heart Journal; 2024 — doi: 10.1093/eurheartj/ehael76)
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Performance of pulse palpation compared to one-lead ECG in
atrial fibrillation screening

Katrin Kemp Gudmundsdottir MD*© | Tove Fredriksson MD, PhD* @ |
Emma Svennberg MD, PhD*2 | Faris Al-Khalili MD, PhD? | Leif Friberg MD, PhD? |
Henrike Hibel PhD® | Viveka Frykman MD, PhD! | Johan Engdahl MD, Phl ~

STROKESTOP Il participants

N=6868

Previous AF
1 —

Ellglble for the study

N= 6315

Uninterpretable single-lead

Pulse palpation missing
— N=19 (0.3%)
ECG and 12-lead ECG missing

N=137 (2.2%)

Included in the study
N=6159

FIGURE 1 Study flow chart

O Participants with regular pulse
O Participant with irregular pulse

O Atrial fibrillation cases

Irregular pulse, n=461

Regular pulse, n=5698

Sensitivity 78.6% Atrial fibrillation cases

Specificity 92.9%
PPV 4.8%
NPV 99.9%



Photoplethysmographie
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Patient initiated
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Results of a Large-scale, App-based Study to
Identify Atrial Fibrillation Using a Smartwatch:

The Apple Heart Study

Mintu Turakhia MD MAS and Marco Perez MD
on behalf of the Apple Heart Stualy Investigators

NCT #03335800 P Stanford MEDICINE



Virtual

Recruitment Notification consultation
29/Nov/2017 to
31/Jul/2018 AF
AErial Fiseillation |AF)

| ’ R IR e b |

. T m——

419297 || 2.161(0,52%) || 945 (44%) 658 (70%) 153/450 (34%)
participants participants participants participants participants
>65 years 2 || > 65 years > 3,2% received > 65 years 2

0, Q0
24262 || 40 vears > 0.16% 450/658 (68%) 35%
returned




Positive Predictive Values

Irregular Tachograms Irregular Pulse Notifications

@ Regularrhythm

Pulse @ @ Suggestiveof AP _ . - - Notification
wave g === .
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Afib on Total Positive Afibon Total Positive

H 1 ! o
ECGPatch  Tachograms 'V (97:5%Cl) ECGPatch  Notifications PPV (95%Cl)

1,489

2,089 0.71(0.69-0.74) 72 86 0.84 (0.76-0.92)

* Decision rule for lower bound of Cl = 0.7 !
and upper bound = 0.75 not met ' i!ii,."



Detection of Atrial Fibrillation in a Large
Population using Wearable Devices:
the Fitbit Heart Study

Steven A. Lubitz, MD, MPH; Anthony Z. Faranesh, PhD; Caitlin Selvaggi, MS; Steven
J. Atlas, MD, MPH; David D. McManus, MD, ScM; Daniel E. Singer, MD; Sherry
Pagoto, PhD; Alexandros Pantelopoulos, PhD; Andrea S. Foulkes, PhD

e LoLl: =1 H A A | MASSACHUSETTS
i3 fltblt GO gle MEDI&}’;CE)R @GENERALHO&PITAL

CORRIGAN MINEHAN
HEART CENTER




Novel irregular heart rhythm detection (IHRD) algorithm

GENERAL HOSPITAL

@ MASSACHUSETTS

5 min
Al A3 A5 AT A9 All Continuous sampling

I I.-a I I” I H
reg rreg Ireg 'reg med 5-min tachograms, 50% overlap

Irreg Irreg Irreg Irreg Irreg

11/11 irregular tachograms
A2 Ad AB A8 Al0

= 30-minutes of irregular rhythm

IHRD WINDOW

Only analyzes if inactive

Resets with negative tachogram

m [Freqular tachogram

Unanalyzalble tachogram
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Study results

GENERAL HOSPITAL

@ MASSACHUSETTS

Overall

Male

Female

== 65
Age
<65

Overall
Male
Female
>= 65

Age
<65

4,728/455,699 (1.0%)
2,713/132,337 (2.1%)
2,005/322,132 (0.6%)

2,070/56,870 (3.6%)

2,658/398,664 (0.7%)

340/1,057 (32.2%)
198/545 (36.3%)
1421510 (27.8%)
1411422 (33.4%)

199/635 (31.3%)

Fraction with an IHRD Notification

]
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on Subsequent ECG Patch
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——
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%
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Primary Endpoint: IHRD PPV for
Concurrent AF on ECG Patch

221/225 (98.2%) —e-
125/127 (98.4%) — 4
96/98 (98.0%) —
96/99 (97.0%)  ———
125/126 (99.2%) —i
50 60 70 80 90 100



Long term monitoring tools

MCOT: Mobile External loop Insertable

Cardiac Outpatient recorder cardiac monitor
Telemetry Sorin Spiderflash Afib Medtronic Reveal XT
. | — Ou LINQ
Cardionet e

Le dispositif qui va remplacer le holter

ECG a court terme ?
536 vues -+ il y a 5 mois

a Dr Walid Amara, Cardiologue et Rythmologue

Et voici sur le stand iRhythm au congrés Heart Rhythm. Voici les deux
versions du Zio patch. Qualité impressionnante des tracés !




CENTRAL ILLUSTRATION: Atrial Fibrillation Detection by CHARGE-AF Score
in the Women's Health Initiative

Population Cohort Baseline 6 Month 12 Month
1,067 Women ECG Patch ECG Patch ECG Patch

»E3— 3 — X
210% 5-Year Cumulative

Risk of AF AF Detection

5%-10% 5-Year ““

Risk of AF
-E— 0 —EX

CHARGE-AF Risk Factors

7-Day ECG Patch Monitor

» Age » Smoking

« Race/Ethnicity « Diabetes

* Height * Heart failure

» Weight » Myocardial infarction
» Systolic blood pressure « Antihypertension

» Diastolic blood pressure medication use

Lin JY, et al. J Am Coll Cardiol EP. 2022:8(12):1523-1534.



Original Investigation
February 24, 2021

Screening for Atrial Fibrillation in

the Older Population
A Randomized Clinical Trial

David J. Gladstone, MD, PhD2; Rolf Wachter, MD3*; Katharina Schmalstieg-
Bahr, MD®. et al

» Author Affiliations | Article Information

JAMA Cardiol. 2021;6(5):558-567. doi:10.1001/jamacardio.2021.0038

Findings In a randomized clinical trial of 856 participants aged 75 years

or older with hypertension from outpatient primary care practices, new
o atrial fibrillation was detected in 5.3% of the screening group vs 0.5% of
856 Partlupants enrolled the control group. Median atrial fibrillation duration on continuous elec-
trocardiographic monitoring was 6.3 hours, and anticoagulation was pre-

scribed to 75.0% of the participants with screen-detected atrial

/\ 856 Randomized - D cbrillation.
434 Assigned to screening group 422 Assigned to control group

423 Received at least 1 422 Received standard care
adhesive ECG patch | - .
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1 résultat pour "alivecor kardia"

\fficher les résultats ALIVECOR Kardia Mobile
de AliveCor

1 3890 € vprime

Recevez votre article le mercredi 22 novembre
Livraison gratuite possible (voir fiche produit).

ports et Loisirs
Cardiofréquencemetres
Voir les 3 boutiques

Plus de choix d'achat
138,90 € neuf (2 offres)

\ffiner par

Dption d'expédition (Qu'est-ce?)




— amazon:

Banjour
Entrez votre adresse

Commerce, Industrie et Sclence F

heck your heart
30 seconds.

Meilleures Ventes

AmazonBaszics Ajde

éom pte et listes -

Le KardiaMobile 6L- Enregistreur ECG personnel et marqué CE pour
i0O3 et Android | ECG 6 dérivations sans fil | Détecte la Fibrillation
Afriale (FA) en 30 secondes

de AliveCor

Prix: 199,00 €

Tous les prix incluent la TVA.

+ L'appareil ECG personnel le plus pui

la précision du suivi cardiague. Un EC
o, n'importe quand,
+ Reconnu par les médecins - margué CE pour détecter
arfur:: H 5 §ims H a merri

rivations permettant d'augmenter largement

G de gualité médicale n'importe

ifiquement la fibrillation auriculaire, la

Retours Tastez
et Commandes Prime ~ -uPanier

Liste de Naissance : 5% offerts

199,00 €

Livré : 29 févr. - 3 mars

Livrais driws - 28 Téwr, - 2
mars Details

@ Entrez votre adresse

Il ne reste plus gue
11 exemplaire(s) en stock.

Cuantité: 1
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PULSE-AI

randomised controlled trial to assess

the effectiveness of a
risk-prediction algorithm
in conjunction with
diagnostic testing for
identifying undiagnosed
atrial fibrillation (AF)

in primary care

PARTICIPANTS

=
O
=
=
L
-.;}
o
L
=
=

The AF-risk prediction algorithm
could be a valuable tool

to select primary care groups

at high risk of undiagnosed AF who
may benefit from diagnostic testing

T 23,785 e

@) . O
rﬁ Intervention group (1 Control group
|
0 - i T Application of.ma:hine learning e Eantinl P
ntervention group participants AF risk-prediction algorithm = Contrel group participan
|7 identified high risk of AF 4 " | identified high risk of AF

Offered intervention (diagnostic testing)

Accepted Did not accept

O

O Diagnostic testing o) Routine care A Routine care

V (28.1% of those at high risk) T’ |
1

12-lead 2-weeks of home-based
ECG T ECGmonitoring
in addition to routine care

\ % participants receiving AF and ‘

related arrhythmia diagnoses

' PRIMARY
5.63% «----- OR 1.15; p=0.486 ---------- + 4.93% AigEse

v SUBGROUP
941% +--------------- OR 2.24; p=0.003 ----------- - 4.93% ANALYSIS

Eur Heart J Digit Health, Volume 3, Issue 2, June 2022, Pages 195204, https://doi.org/10.1093/ehjdh/ztac009 , OXEORD

UNIVERSITY PRESS

The content of this slide may be subject to copyright: please see the slide notes for details.
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Fibrillation atriale infraclinique

Asymptomatique
Pause Dtct + diagnostique
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Que sait t'on des études sur la FA infraclinique?

¢ 30% des personnes agées en font au moins 5 min, sur un suivi de 1-3 ans

& FAic = 5—6 min multiplie par 2 le risque de survenue d’'AVC et d’embolie systemique
(6 X pour la FAc)

¢ Le risque d’AVC augmente avec la durée de la FAic
¢ 30% des FAic deviendront FAc dans les 2 ans

¢ Pas de lien temporel entre les épisodes de FAic et 'AVC lorsqu’ils survient

G Boriani, European Journal of Internal Medecine,
2024
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ECG-diaghosed Atrial Fibrillation

Incidence of ECG diagnosed atrial AHRE duration AHRE duration

fibrillation in NOAH AFNET 6 224 hours <24 hours
17.0%/patient-year 8.2%/patient-year

Incidence of ECG diagnosed AHRE

atrial fibrillation in ARTESIA

6.3%/patient-year

AHRE, atrial high-rate episode; ECG, electrocardiogram..
Becher N, et al. Eur Heart J. Published online November 12, 2023. doi:10.1093/eurheartj/ehad771 26



Quand mettre un moniteur ECG implantable ? :
Ouand metire 2,5kvues+ilyalan

en place un
moniteur ECG ' 9 Drwalid Amara
implantable 2

Quand implanter un "holter implantable” ? Ces petits boitiers ECG de la taille d'une gellule
sont aussi appelés holter injectables.

4 » Pl o 030/413



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Cryptogenic Stroke
and Underlying Atrial Fibrillation

Tommaso Sanna, M.D., Hans-Christoph Diener, M.D., Ph.D.,
Rod S. Passman, M.D., M.S.C.E., Vincenzo Di Lazzaro, M.D.,
Richard A. Bernstein, M.D., Ph.D., Carlos A. Morillo, M.D.,
Marilyn Mollman Rymer, M.D., Vincent Thijs, M.D., Ph.D.,
Tyson Rogers, M.S., Frank Beckers, Ph.D., Kate Lindborg, Ph.D.,
and Johannes Brachmann, M.D., for the CRYSTAL AF Investigators*®

N ENGLJ MED 370;26 NEJM.ORG JUNE 26, 2014

=icttronic



Comparison of Monitoring Strategies

Continuous Monitoring Arm: Implantation Standard Monitoring Arm

of REVEAL® XT

Minimally invasive outpatient procedure Cardiac monitoring performed according

Local anesthetic and no leads or
fluoroscopy

15-30 minute procedure

Device can be followed remotely
MRI conditional

3 year device longevity

Automatic AF detection algorithm

to local standards, after mandated
testing completed

Symptoms consistent with AF were
evaluated by study physicians

Crystal AF



Primary Endpoint: DETECTION OF AF AT 6 MONTHS
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# at nsk
Control 220
ICM 221

Hazard Ratio (95% EI& =6.43 (1.90, 21.74)
log-rank p-value = 0.0006

Control

Months since randomization

200 198 197
198 195 194

Rate of detection in ICM arm was 8.9% vs 1.4% in control arm

Crystal AF



ILR No LR Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
CRYSTAL AF 20 221 4 220 28B.9% 8.16 [2.82, 23.62] 2014 - &
PER DIEM 23 150 7 150 42.3% 3.70 [1.54, 8.91] 2021 ——
STROKE-AF 27 242 4 250 28.8% 7.72 |2.66, 22.42] 2021 —_—
Total (95% CI) 613 620 100.0% 5.75 [3.24, 10.18] =
Total events 79 15
Meta-Analysis > Am J Cardiol. 2022 Jan 1:162:100-104. doi: 10.1016/j.amjcard.2021.09.013. Heterogeneity: Tau? = 0.00; Chi* = 1.70, df = 2 (P = 0.43); I = 0% - —— ; t +

Test for overall effect: Z = 5,99 (P < 0.00001) - Fav.nrsNoILR Favors ILR

Epub 2021 Oct 28.

Meta-Analysis of Randomized Clinical Trials

Comparing the Impact of Implantable Loop Recorder

Versus Usual Care After Ischemic Stroke for B)

Detection of Atrial Fibrillation and Stroke Risk

Darae Ko ", Qiying Dai 2, David B Flynn 3, Nicholas A Bosch 4, Robert H Helm 2,

Kevin M Monahan 2, Charlotte Andersson 2, Christopher D Anderson ©, Allan J Walkey /

ILR No LR Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl _Year M-H. Random, 95% CI
CRYSTAL AF 15 n 19 220 33.7% D.77[0.38,1.56] 2014
PER DIEM 12 150 1 150 231% 1.10[0.47, 257] 2021
STROKE-AF 20 242 24 250 43.2% 0.85[0.46,1.58] 2021
Total (95% Ci) 613 620 100.0% 0.87 [0.58, 1.31]
Total events N a7 - =s4 ) . : : | . ‘.
?::gfsr\:::iz:’:cggfgl.gﬁnm=DU-.‘511I)M FEmnEnEmon - l:':Fa-.r{:ls ILR‘Favors Noilgﬁ -
Figure 1.

Pooled analyses comparing ILR to control in the odds of (A) AF detection (B) stroke
(ischemic or hemorrhagic) or TIA. The forest plot shows that ILR is more likely to detect
AF compared to control but there is no statistical difference in the risk of stroke or TIA
between [LR and control.




Smart textile designed for
patient comfort throughout
their daily activities,
including sleep*

Designed to be simple
to wear with
no skin preparation
required

Fully-embedded
prepositioned
electrodes and wires

Built-in event button
to notify symptoms

Qaardioskin“"

|7

* For complete instructions, please refer to the user manual.”

Cardioskin is a CE Mark device.

WeHealth by Servier BloSerenity SAS
Welealh 5o rue cam Please refer to the user manual: 03 bt da Vibpital,
c € 0086 ” W ozso m-u:'u, France St if e cordicalia. com 75013 Parls, e

Up to 14 days locally stored
data in the recorder, while
offline

Up to 30 days online
ECG data recording while
connected to Wi-Fi

Designed for easy data recovery
to visualise your patients’
data and make a diagnosis

of cardiac disorders




Designed for easy data recovery
to visualise your patients’
data and make a diagnosis

of cardiac disorders
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Table 5 Sensitivity and specificity of various AF screening tools
considering the 12-lead ECG as the gold standard

Pulse taking

Automated BP
monitors

Single lead ECG
Smartphone apps
Watches

www.escardio.org/guidelines

Sensitivity
87-97%
93-100%

94-98%
91.5-98.5%
97-99%

Specificity
70-81%
86-92%

76-95%
91.4-100%
83-94%

@ESC

European Society
of Cardiology

©ESC

2020 ESC Guidelines for the diagnosis and management of atrial fibrillation
(European Heart Journal 2020-d0i/10.1093/eurheartj/ehaa612)



Figure 16

Approaches to
screening for atrial
fibrillation

@ESC

~

Screening Population
approach example
After Patients with
thromboembolic o & embolic stroke of ep
event unknown source
Patient
infformed
Ad-hoc to about Age 2§5 years,
catchAF © implications ¥ or risk of
of AF thromboembolism
detection

In patients with
risk factors

Age 275 years,
or 265 years plus
> other
CHA,DS,-VA

factors

Setting for
AF detection

Initiated after
index event

At the time of

ep routine healthcare eop

contact

Structured national
or regional
screening
programmes

o

[ 4

Type of Follow
screening AF-CARE
Invasive or
non-invasive ECG ]
> —
Pr'ollongfed Comorbidity and risk
monitoring fact N
(Class ) actor managemen

Y

Avoid stroke and
thromboembolism

®

Any rhythm check,
confirmed by ECG

Routine heart >
rhythm assessment

(Class I}
Reduce symptoms by
rate and rhythm control
Population-based -

Non-invasive ECG ~ *”
(Class Ila)

Evaluation and
dynamic reassessment

@ESC—

2024 ESC Guidelines for the management of atrial fibrillation
(European Heart Journal; 2024 — doi: 10.1093/eurheartj/ehae176)



Screening for AF

Screening Population Setting for Type of Follow
approach example AF detection screening AF-CARE
Invasive or
After Patients with i non-invasive ECG
: . Initiated after
thromboembolic = + embolic strokeof e» . - -
index event Prolonged . '
event unknown source monitoring Comorbidity and risk
(Class | factor management
Patient
informed Avoid stroke and
about thromboembolism
implications
of AF
detection
Reduce symptoms by
rate and rhythm control
Evaluation and
dynamic reassessment
ESC Congress 2024 e @O
London & Online 2024 ESC Guidelines for the management of atrial fibrillation

(European Heart Journal; 2024 — doi: 10.1093/eurheartj/ehael176)




peux tu generer une image qui represente les outils disponibles de
depistage de la fibrillation atriale asymptomatique?

~ Asymporstic
Atrey rmpuc;ac
F.hl'}lilﬂa‘tion

Voici une image qui illustre les différents outils de dépistage de la fibrillation atriale
asymptomatique. Elle met en avant des dispositifs modernes comme des montres connectées, des
appareils ECG portatifs, des applications mobi' , t des ECG traditionnels dans un cadre médical. Si

vous souhaitez d'autres ajustements, n'hésitez pas a le préciser |

Nessage ChatGPT




