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.Jl,/... Clinical case

Male, born in 1959, HTN, obesity, dilated cardiomyopathy (LVEF 30%)
2011: typical flutter ablation
2015 (age 56): paroxysmal AF with heart failure: CRVI  LAOview PAview

2016: recurrence
(persistent AF and AT), i
new procedure:

A RA map: 286 cc

A LA map: 291 cc 0.35
A DCC needed

0.05

2016: AF/AT recurrence : .
@i ceadsd  \Was this the good decision ?
N4

2016: AVN ablation + C®I(biventricular, no atrial lead)
2019:- 20kg

2020:
i

March 2024: atrial leaddded devicechange
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AF begets Al

12 goats fibrillation pacemaker which artificially maintained AF

artificial maintenance of AF resulted in a progressive logarithmic increase in the duration of AF

burst Duration of
acin — i
pacing AF Sinus Rhythm Fibrillation
AF duration
Control > see
1 week -
— AF | 24 hours -
1 -
after 20 o
24 hours o
1 min =
b Sustained AF >
1sec - r—r—r71rT1 17T 7T
0 2 4 6 8 10 12 14
after >24 hours

2 weeks

Time @day9

ST

2 sec

M CWijffels, C Kirchhof RDorland M AAllessie Circulation 199%®ct1;92(7):195468.
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GhfFRAKAZ2YSRE

A LA Size v > 50 mm, Volume > 126 ml (CT)A CHADSand/or CHADS-VASC

A Neumann et alEuropace2013;15(8):11439.

A Miyazaki et al. Cardiovas&lectrophysial
2011;22(6):62%5.

A Aryaet al. Europace2010;12(2):17380.

A Chao et al. Heart Rhythm 2012;9(8):11856
A Letsaset al. Europace2013Epub

A ECG cycle length 142 ms
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Abecasig) et alEuropace2009 Oct;11(10):12894. h

95

‘A ECG amplitudef fibrillatory waves

<0.07 mV

A ZarzosoV,LatcuDG et al, ArciCardiovas®is.
2016 Dec;109(12):67688.

A Naultl, Jinterv CardElectrophysial 2009
Oct;26(1):119.

A Cheng et al. Ann Noninvasi&ectrocardial
2013;18(4):3528.

\ White blood cell count
A Letsaset al. Europace2009;11(2):15%3.

\ CRP
S A Lelloucheet al. Europace2009;11(5):662.

A Mulder et al.Europace2012;14(6):8185

A Matsuo et al. J ArtollCardiol
2009:54(9): 7885

A Prior failure of procedure

A KhaykinY et alJCardiovas&lectrophysial
2011:22(11):1208.4.

A BMI

A Mainigiet al. JCardiovas&lectrophysial2007;18(1):6974.

A Sleepapnea

A Saueret al. HeartRhythm 2006;3(9):10248.

A Jongnarangsiet al. JCardiovas&lectrophysial2008;
19(7):66872.

A Renalfunction

A Chao et alCircJ. 2011;75(10):23282.

A Matsuo et al. J ArollCardiol 2009;54(9):788

A Hypertension

A Aryaetal.Europace2010;12(2):17380.

A KhaykinY et alJCardiovas€&lectrophysiol2011;
22(11):120614.

A Letsaset al.Europace2009;11(2):15%3.

A MRI fibrosis  TTE: LAtrain
A MarroucheNF, JAMA 2014;311(5):498
506.
A denUijlet al. Heart. 2011;97(22):1847
51.

A Initial voltage map (fibrosis)

A Strain and Strain rate

A Schneider et aEurHeartJ.
2008;29(11):139-4009.

A Hammerstingkt al. JCardiovasc
Electrophysial2012;23(3):2455.

A Atrial conductiontime
P-Aa> 130 ms
denUijlet al. Europace 2011;
13(11):153340.
A Left atrial appendage peak
velocity ¢ transesophageal
echocardiography < 0.3 m/s

A Combes et al. ArcBardiovas®dis.
2013;106(1):3643.

A
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Atrial cardiomyopathy

@esc

EHRA DOCcuMENT \@ EHRA
’ Lutopean #

Atrial cardiomyopathy revisited—evolution
of a concept: a clinical consensus statement
of the European Heart Rhythm Association
(EHRA) of the ESC, the Heart Rhythm Society
(HRS), the Asian Pacific Heart Rhythm Society
(APHRS), and the Latin American Heart
Rhythm Society (LAHRS)

Andreas Goette & "**+, Domenico Corradi & *, Dobromir Dobrev o **”,

Luis Aguinaga®, Jose-Angel Cabrera @ ™', Sumeet 5. Chugh o "',

Joris R. de Groot @ ', Laurie Soulat-Dufour @ %, Gultherme Fenelon o ™,
Stephane N. Hatem © '*, Jose Jalife © **, Yenn-Jiang Lin @ 7, Gregory Y.H. Lip & """,
Gregory M. Marcus @ *°, Katherine T. Murray @ "2 Hul-Nam Pak o ¥,

Ulrich Schotten © ***** Naohiko Takahashi © *, Takanori Yamaguchi 0 7's,
Willlam A. Zoghbl @ ™, and Stanley Nattel @ ™%

Document Reviewers
Review coordinator: Liuis Mont™'
”»
evie G, Akar", Nazem Akoum, T Althott"", juan Cartes Diaa ™,
:M~::;t‘l‘|ll:‘mm“‘". Amie Jadidi'™™, Jonathan Kakman ', Han Lim*, and Ricardo Alkmim Telneira'
P—— AITRA Gt @ APAT
i of [P — .

'.  al aa gighfdestaining

e —— M‘v"u.h'.«»‘,-._.

Atrial cardiomyopathy AtCM):

Any complex of structural, architectural, contractile or electrophysiological

changes affecting the atria with the potential to produce clinically relevant

manifestations:A atrial arrhythmia(e.g. atrial fibrillation (AF) and atrial flutter)
AtCM A atrialthrombogenesis

A atrialfailure

A atrio-ventricularvalvedysfunctionsecondaryto atrial dilation

{ |
Ageing :> AtCM [:::j> AF

Interstitial adipose tissue
cardiomyocites loss

AF

Myocyte hypertrophy

Interstitial fibrosis

GoetteA et al,Europace2024Aug30;26(9):euae204
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Atrial cardiomyopathy

Ve . . . . . A 20 - B 20 :
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Gender differences in atrial cardiomyopath

Meta-analysis: 19 studies (151 370 patients; 34% women):
g 2 Y S ylowEhefficacy and a higher risk cdmplications
Cheng >t al, Europace2019;21:150918.

Predictorsof atrial enhancement(MRI) in AF patients

Multivariate Analysis  Standardized Partial R® P
Female Gender 0.382 0.136 0.002
AF persistence 0.311 0.097 0.009

CochetH etal, J
Cardiovasc
Electrophysiol
2015;26:48492.

Fopr:
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Hazard ratio: 2.02 (85% CI: 1.05-3.84)
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Female sexandpersistent A= independent predictors of single
/ multiprocedurearrhythmia recurrence (multivariable analysis)

Wong GRet al, CircArrhythmElectrophysio2022;15:e009925.

T T
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A 166 patients with dilated LA + mitral valve surgery:
PV vein sleeves (1 cm away from right PV orifices)

NON-AF

Female

" A

a | a a gighr@raestaining

Immunohistochemistryand microarrayanalysisdifferential expression of
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fibrosis related genes and proteins:
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Li Z et alOncotarget2017;8: 5371429.
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Predicting atrial cardiomyopathy (ABcore)

A 220 patients (73% male) undergoing higgansity leftatrial(LA) voltagenapping in SR; lowoltage < 0.5 mV bipolar EGM

area (cm2) with bipolar voltage

<0.5 mV

Fibroticatrial cardiomyopathy(FAM) dow voltage > 5 crh

| Percent patients with FAM
a0l v0se 100
o o]
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No or only little FAM, low
arrhythmia recurrence rates
to be expected following PVI

Calculate AF-Score to assess
determinants of fibrotic
atrial cardiomyopathy
(FAM) in atrial fibrillation

1. ELENECR Nl — +1 point

AF-Score =3 in older men

2. Female sex? ~ +1 point with persistent AF
3 Persistent AF? ~+2 points Advanced FAM likely,
apply only with age >60 y Up to expect up to three-fold
4 points increased risk for
in total arrhythmia recurrence

following PVI

A B C
g <0.0001
100+ § 1004 p,_| » 1004
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20+ 8 o 9 N 201
c alks R
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0-r T T T T 1 T T T 0-
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100% - Specificity% AF-SCORE AF-SCORE
Mapping-Validation Cohort N=220
D Outcome-Validation Cohort N=518
100+
S
S 75
c ]
3 ] _
o HR 1.994
o 507 (1.44-2.77)
YT ] <0.001
© 1AF-Score <2 - P
E o5 | AF-Score 3 HR 2.866
> JAF-Score 4 (1.88-4.37)
E 1 p<0.001
@© 1logrank p<0.0001 ]
0 1cox regressioln p<0.0001 : : :
0 180 360 540 720
follow-up (days)
N at risk
AF-Score <2 327 275 209 132 40
AF-Score 3 137 118 75 35 14
AF-Score 4 54 46 27 7 1

Muller-EdenborB et al (RETAC), ResCardiol2022;111:101827.



1 Predicting atrial cardiomyopathy (DIRLASH

ﬁgjﬁg@iﬁ#\ A diabetesmellitus
1. A renaldysfunction (eGFR< 90 ml/min/1.73m)
2015,12:220¢ DRFLASH score -
2212, _ A persistentform of AF
(977) A LA diameter > 45 mm
1 pointeach A Age > 65ears
A Femalesex
A Hypertension
LVA [ow-voltage areas) = at least 3 adjacent points < 0.5 mV (EAM in SR)
. A 238 patients: basicohort A 180 patients: validatioohort A 484 patients: P\Wohort
DRFLASH > BredictsLV. 100:00. Lot~
0.8+ p<0.001
_0.81 R DR-FLASH Score < 3
& 80007 : 9 T et
oe. . 2 L — -
£ S 5 0.6 ... p=0.013
: 2 60.00- . o S
& 0.4 g = 0.4 DRFLASH Score > 3
© 40.00 o
A <
0.2 — . 0.2
AUC 0.801 ' . HR 1.5 (95% Cl, 1.1-2.3, p=0.038)
(95% Cl 0.738-0.865, p<0.001) . ; 0.0-
0.0 I ) I I T T T T I T I
0.0 0.2 04 0.6 0.8 1.0 . .00 100 200 300 4.00 5.00 600 700 .00 6.00 12.00 18.00 24.00 30.00 36.00

1 - Specificity DR-FLASH score Months after PVI
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ECG abnormalities iAtCM

Amplified digital
p-wave duration
(APWD)

PTFVA

P-wave axis

P-wave voltage

P-wave area

P-wave dispersion

Fibrillatory wave

(F-wave)

GoetteA et al,Europace2024Aug30;26(9):euae204. Attia Zl etal, Lancet 2019;394:8G1

Associations

Atrial fibrosis/low voltage

Atrial contractile dysfunction,
LAA thrombogenesis

Reduced LAA-velocity

AF

AF recurrence after catheter
ablation

Low LA appendage ejection
velocity

Functional atrial remodelling

AF

AF recurrence after catheter
ablation

AF

AF

AF recurrence after catheter
ablation

LA enlargement

AF in mitral stenosis

Idiopathic paroxysmal AF

AF recurrence after
cardioversion

LA enlargement

Low LA appendage flow

Long-standing persistent AF

Heart failure

AF recurrence after catheter

ablation
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~1f4- EnriqueVazqueD et al, Nat Commun 2023;14:4613. Atrial electro-mechanical dissociatiot

Electromechanicadlissociation (EMC

N=16 - Echo Tissue Doppler image —
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| | _— («D}
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~1f4- EnriqueVazqueD et al, Nat Commun 2023;14:4613. Atrial electro-mechanical dissociatiot
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~1,/'- Atrial remodeling by EANV

N=46 Complex signals during SR = PV outlet area (posterior
A x aleflections>50 ms duration or gLtttk [! R2Y
A 2 separate deflections separated by an isoelectric interval NE I A 2 VEO Y L
Voltage and activation mapSSdacing 600ms o :
A Left Atrial Voltage initial location

Control N
| S .» o

[“lcontrot  [] Paroxysmal AF .PrsmmAF

GoetteA et al,Europace
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2022;23:118290.
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