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Increasing prevalence of AF and AFL in the US

Individuals weih AF only (%)
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Italian survey on atrial fibrillation management

Tablec |
Frequescy of axial tballation (AF) by age and gender  TOtal frequency: 2.04% (north: 2.4%, centre: 2.1%, south: 1.7%)
Age (yms) Study Popelaion (n = 295,906) AF Population (n = 6,036) AF Froguency

Male Femabe Malkc Femake Total Malc Fermale
1540 TRALS (265%) TIA23 (26.3%) 183 (3%) 65 (1.1%) 0.16% 0.23% 0.08%
S1-68 33437 (11.3%) 38213 (11.9%) 527 (7%) 340 (5.6%) 1.3% | 6% 097%
675 16567 (S.7%) 19238 (6.5%) 821 (136%) 795 (132%) 4.5% 49% 4.1%
7688 10357 (3.5%) 14794 (5%) 1028 (17%) 1,237 (205%) 9.0% 92.9% RA%
>86 3255 (1.1%) 6510 (2.2%) 397 (12.2%) 643 (9.9%) 10.7% 122% 29%

Zoni Berisso et al. Am J Cardiol 2013



Editorial

Asymptomatic Atrial Fibrillation After Cryptogenetic Stroke

Incidence, Clinical Significance, and Therapeutic Implications

Antonio Raviele. MD. FESC

According to the EURObservational Researc
AF (EORP-AF) Pilot General Registry, almos
p.lllclll\ who are seen in d.nl_\ candy

WIAMME
f the AF

u:.'\ pracuce are com-

pletely asymptomatic, and anothe uve only mikd symp-
toms."" The prevalence of silemt AFTanes in different clinical
settings, ranging from 4% 10 31% in postablation patients'="
to 16% to 25% as incidental finding ot standard ECG. " 34%
to 70% in patients treated with antiarchythmic drugs. and "
up to SI% to 74% m pacemaker/implantable cardioverter-

defiballator recipients,”’

In this issue of Circulation: Arrhythmia and Electro-
physiology, Dussault et al” report a systematic review and
meta-analysis of electrocardiographic monitonng to detect
AF after undiagnosed ischemic stroke or transient ischemic
attack. The main purpose of the meta-analysis was to assess
the relationship between the duration of ECG momitoring and
the proportion of newly diagnosed AF. A total of 31 studies
met the inclusion critena (including 3 randomazed controlled
trials). The overall proportion of newly detected AF was
7.4%
ECG momtoring. Extending ECG monitoring from 24 hours
to 30 and 180 dass increased the detection of AF from 4.2%
to 15.2% and
trolled tnals.™
7.26 odds of detecting AF in companson with traditional

5.1 on short (<3 days) and 15% on long (=7 davs)

o, respectively. In the 3 randomized con-
ong-term monitoring was associated with

short-term momitonng.

Circ Arrhythm Electrophysiol 2015
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Figure 1. A series of consecutive activation maps covering the spread of excitation
in the right atrium during 400-500 msec of stable atrial fibrillation. The propagation
of impulses is visualized by color coded isochrones of 10 msec; the general direction
of wavelets is indicated by white arrows. Asterisks indicate sites of origin of “new”
impulses, which must be regarded as offspring from impulses wandering through the
left atrium. The time window covered by the maps is given with the color scale below
each map. For comparison, at the lower right corner, the activation during sinus
rhythm is given. See text for detailed description. (Reproduced with permission from
Allessie MA, Lammers WJEP, Bonke FIM, et al,*®)
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Figure 2. Excitation maps of the left atrium during the same episode of sustained
atrial fibrillation as in Fig. 1. The recordings from the right and left atria were taken
directly after each other in time. (Reproduced with permission from Allessie MA,
Lammers WJEP, Bonke FIM et al.*)

Moe et al. 1964 Allessie et al. 1985



Different Patterns of Atrial Activation

in Idiopathic Atrial Fibrillation: Simultaneous
Nlultnsntc Atrial Map in Patients

With Paroxysmal an cr Chronic Atrial Fibrillation

Frorenzo Gaira, MDD, Leomardo Calts, MD,* Riccardo Riceardi, MD,* Lucia G w, MD.*
Marco Scaghone, MD,* Giovanmi Lacciardello, MD,* Luisclla Coda, MD,* Paclo Dk Doana, MD,*
Manio Bocchaardo, MD,* Domenico Capoma, MD,* Renzo Antoling, PUD.t Fulvio Orzan, MD$
GunPaclo Trev, MD4

Ay, Trents and Torime, ltaly
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Pathophysiology of arrhythmias: the
Coumel’s perspective

Trigger

Substrate Autonomic tone



Pathophysiology of AF

‘Altered atrial substrate
‘Enhanced atrial automatism

Autonomic tone variations



Clinical relevance of atrial fibrosis in AF
CHF

tqndm ‘.w:::w
Bur‘ns’rem & Nattel J Am Coll Cardiol 2008




Prevalence of AF in cl'nucal Trlals on CHF
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Atrial cellular EP changes in pts with ventricular
dysfunction may predispose to AF

e e +214 consecutive pts
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Heart failure with preserved EF: a forest of a variety of trees

The Clinical Syndrome of Heart Faillure
with Preserved Ejection Fraction

Cardiovascular
Dysfunction

Vascular Cardiac Cardiac Rhythm

Stiffening Dysfunction Alr @ HBeEatin
Oworotrook Ircompetexy

HR of 5.26 for restrective LVD filling
Tsang et al. JACC 2002

v
PA A Valvular
Dysfunction Dysfunction Dysfunction

* Afterioad * Group 2 PH * Diastolic
mismatch * Mixed PH * Systolic
* Impaired * Dyssynchrony

contractility Shah et al. Eur Heart J 2014



The Early Stage of the Atrial Electroanatomic Remodeling as
Substrates for Atrial Fibrillation in Hypertensive Patients

Xiaomeng Yin, PhD; Yan Zhao, MD; Yutao Xi, MD, PhD; Nancy Cheng, MS; Yunlong Xia,
Yingxue Dong, MD, PhD; Dong Chang, MD, PhD; lie Cheng, MD, PhD; Yanzong Yang, M

Background—Hypertension is one of the mast important risk factors for atrial fibrill
remodeling in hypertensive patients may be associated with increased inducibility
electroanatomic features of left and right atria and pumonary veins (PVs) in hypert

Methods and Results—A prospective observationa study was conducted on pativ
supraventricular tachycardia or paroxysmal AF. Electrophysiological features of
potentials, conduction time, and inducibility and vulnerability of AF, were characteri
and hemodynamee features were assessed by using echocardiographic and compute
patients with paroxysmal supraventncular tachycardia were compared with 1
supraventnicular tachycardia, the hypertensive patients had significantly shortene(
dispersions (P<0.00 1) but shightly prolonged atrial event-refated potentials (P=NS)
conduction times (A<0.00 1). Additionally, the hypertensive patients had increased vul
duration of induced AF (P<0.01). All of these changes were more pronounced ir
Anatomically, compared with the normotensive patients, the diameters of 4 PVs &
supraventnicular tachycardia were significantly enlarged (P<0.01) and became mo
paroxysmal AF (A<0.0001), although the diameter and volume index of the left atri

Conclusions—The hypertensive patients showed electroanatomic changes associate
shortened event-related potentials with increased dispersion, prolonged conduction
changes were not appreciated in the atria. Additionally, these changes became 1
paroxysmal AF, {J Am Heart Assoc. 2014;3:¢001033 doi: 10.1161/JAHA.114.0
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Age-related changes in atrial
electrophysiology
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High prevalence of AF inlong-term endurance cross-country

Table 1 Prevalence of AF occurring at any point%h!ne\er‘é:ring the
entire 28-30 years of follow-up among long-term endurance

cross-country skiers

Age, Number of Age at which AF was
mean £SD participants detected, mean +SD

Age group; n (range) (years) with AF (%) (range)®
I; 33 589+ 2.2 (54-62) 6 (18.2) 52.7+9.1 (38-62)
i, 37 748+ 2.4 (72-80) 5 (13.5) 67.0+8.5 (58-79)
i; 8 885+ 1.7 (87-92) 2 (25.0) 755+ 16.3 (64-87)
All; 78 69.5%+10.2 (54-92) 13 (16.7) 61.7+ 128 (38-87)

AF, atrial fibrillation. “First diagnosis of AF.

Grimsmo et al. Eur J Cardiovasc
Prev Rehabil 2010

Table 3 Echocardiographic findings at follow-up in 2004-2006
among 33 cross-country skiers in age group | and 72 in all three
age groups with and without LAF (excluding participants 1, 3, 10

and 13 in Table 2 with concomitant heart disease)

Group | Al
Sinus LAF Sinus LAF
(n=27) {n=6) Pvalue (n=63) (n=9) Pvalue
LVD diastolic 55+56 54+3 NS 5414 53+3 NS
(mm)
IVS diastolic 10%1 101 NS 10%1 10%2 NS
(mm)
LVPW diastolic 10%1 10£2 NS 10%1 10%£1 NS
(mm)
LVEF (%) 60+6 53+7 NS 5846 53 +6" 0.016
LAD systolic 4245 46+6 012 4315 4846 0.013
(mm)

LAA systolic 249136 276£39 014 248139 31.3£6.1" <0.001

(em?)

Data are expressed as mean t SD, unless otherwise specified. VS, interventricular
septum; LAA, left atnal area; LAD, left atnal diameter; LAF, lone atral fibnllation;
LVD, left ventricular diameter; LVEF, left ventricular ejection fraction; LVPW, left

ventricular posterior wall; NS, not significant. “Data of eight participants.



The modifiable circumstance of AF: fowards precision medicine

Hypertension Target BP control
Diabetes mellitus Target glycemic control
Obesity Improve lipid profile
Sleep apnoea Structured weight loss
Low level of fitness and fitness programmes
Smoking Treatment of OSA
Excess alkcohol Education on smoking
Recreational drugs and alcohol

Endurance exercise Detraining

Hospitalization Heart failure
+ Quality of life Sudden death
Cognitive impairment/dementia

-

R v P . -y ” -
[P S SRS LELS TERASVL B SF VI SIS .

Camm et al. J Intern Med 2016



Work-up and management of lone atrial
fibrillation: results of the European Heart
Rhythm Association Survey

Laurent Pison'*, Méléze Hocini?, Tatjana S. Potpara®, Derick Todd!, Jian Chen?®,
Carina Blomstrom-Lundqvist®, and Scientific Initiative Committee,
European Heart Rhythm Association

Deparsment of Candiclogy, Mastriaht Univensiny Medcal Cancre, PO Box $500. Maarnche. the Nechorlands Mapnai Gardalogaue & Maut Liviague Universtd Victor Segalen
Bordaa B o rdess, Passac, Francx *School of Medcine, Uniwrpty of Belgrade, Serbia and Cardoiogy Cinic, Chnics Conter of Sertia, Baigrade, Serbiac ‘Yrsanee of Caniovoular

Medcne ard Scence, Liver po ol Mase & Ohet MHosprnd, Lverpool UK. ‘Department of Heart Disease. Hakeland Unbarsty Hosptsl and Degartrment of Climaal Scence. Usversity of
Borgen. Berpon, Norway and "Department of Cardology, hamtution of Medal Soence. Uppnala Universty, Upsaab, Sweden

The purpose of ths European Heart Rhythen Assocation (EHRA) survey was to explore the work-up and management of lone atrial fbrilation

(AF) among the European centres. Thirty-two European centres, all members of the EHRA electrophysiology (ER=sgearch network,
responded to this survey and completed the list of questions. The prevalence of lone AF has been reported to be by 19 (60%) of
the partkipating centres. The presence of soted left atrial enfargernent and left ventricular dastolic dysfunction heart dsease

according 1o 50 and BA% of the centres, respectively, 3nd exciude the diagnoss of lone AF, ﬁfty—mepormdmdusdom&rmmw
consider genetic testing in lone AF patients. The initisl therapeutic approach n symptomatic paroxysmal lone AF & antiarrhythmic drug
therapy as reported by 31 (97%) of the centres, Pulmonary vein isolation only is the first abltion strategy for patients with symptomatic per-
sistent lone AF at 27 (84%) of the responding centres, Assessmant for teep apnoea, obesity, and intensive sports activity in lone AF & per-
formed at 27 (84%) centres. In conclusion, this EP Wire survey confirems that the term “lone AF is still used in daily practice. The work-up
ypially includes screening for known risk Gctors bat not genetic testing, The peeferred managerment of paroxysmal lone AF 5 riythm
mruwihmvhnm-c&\Qmmmmumrmwmmmbrthmmrdmwsmw
persistent lone AF.
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Pathophysiology of AF

‘Altered atrial substrate
‘Enhanced atrial automatism

Autonomic tone variations
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Enhanced atrial automatism
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Unique electrical properties of the pulmonary veins
i 1 |

| | |
A A e 'vl
~ " g 2] e e | e it f l .
v i ’ - i .
Ul 1) ™ o L : -
v |
|
:'l‘ 'J' m | .‘."’v‘ e Y A e s 2 i &
" - At PPN UUY DY P
T\ ———————— e e e "".—--—-v--—ﬁ'.'- —— gV
LT, - [ V'V U N Uy Y PUSI P —

| |

ey 4 , i -""V""""r*"‘_‘"?k"‘ Ao _.l 1|r.w\ ",‘k" X \P

---------- ‘!wa A — — ‘QLM Y Sy -7-1"',- --.j‘l,--- ‘Nr --\Vo---~1]v“

|
........ Wl.llm-.._ e _.-.--4..-.--..--jf;‘lb.._--.»,----\a.-—---.t;-,- T T\,'.\--“".n -
. ‘ {
5\ \
) \
|} )

APD

180 160 120 80 ERP (ms)



Focal activity
in the PVs:
driver and
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EP properties of PVs assessed using a
multielectrode basket catheter

81 PVs in 48 paroxysmal AF pts

Table 1. Electrophysiological Parameters

Parameter PV Distal Pacing PV-LA Junctional Pacing p Value
Threshold (V) 3205 31 =04 NS
ERP (ms) 177 = 43 222+ 30 < 0.0001
Min S;-A/PV, (ms) 218 2312 NS
Max S,~A,/PV, (ms) 40 * 13 39+ 14 NS
Min S;-APV, (ms) 74 %32 5119 < 0.0001
Max S,-A/PV, (ms) 114 * 46 71 %19 < 0.0001
Conduction heterogencity (ms) 44=x29 20 = 11 < 0.0001
Conduction delay (ms) 73 % 40 32417 < 0.0001

Dara aze peesented as the mean valoe = SD.
ERP = effective refracrory period; LA = left amial; Max = mavimue; Mio = missmuny, PV = pulmscaary vein.

Kumagai et al., JACC 2004



Sites of focal atrial firing

* Pulmonary veins

» Superior vena cava (inferior)

» Ligament of Marshall/LAA

- Coronary sinus

+ Atrial septum

- Crista terminalis



Catheter ablation of atrial fibrillation in
octogenarians: safety and outcomes

TABLE2
Procedural Charactenstics and Owecomes of Paticats Included in the Suady

TABLE )
Chimcal Charactermtios of Paticets Includad i the Stody
Patsents Patients
=80 sears <80 ywars
(nw 0% (nw 246851 P
Age, moan (raago) £S5 (80-92) 62 (2579 <00l
Fessale sex, n (%) 42 (41) T48 (28) 0006
Type of AF 078
Parcxysmal AF, (%) 26(25) 717N -
Persisient AF, n (%) 4342) 1035439 -
Long-stanfeg L TRLY 299 (M) -
persisiont AF, » (%)
AF duration, months 2(24.7%) S350 042
(median, JIQR)
Drsliptdenmia, n (%) 46 (45) 1027 (3%) 023
Hypeneasion, n (%) 49 (45) 981437 0.03
Diabetes. o (%) 15015 29241 026
Prooe stroke/TIA, & (%) 616) 1334% 07l
CHADS ; score
0ni%) 00) 1.007 {38) <0.00|
Loi%) EANRY 1,121 442) 0093
>Lni%) 68 (66) 2320 <0001
Caoronary anery discase, 15015 2241 026
n(%)
Heart fatlure, m (%) 17017) 2561 0o
Left atral diamcicr, Hhxs 45z 8 024
o
Left vostricular ejection s ST29 a3
fractaon, %
Fasded antiarrty e drugs 25414 20212 DRI
Other dreg theragy
ARB/ACE mhibior, n (%) EAYRE)) T42(28) 0
Beta blockers. n (%) 4142 ol

928415

Paticnts >80 years  Patients <50 years

(m = 10}) (m - 2651) P
Fleoroscopy tame, sS22 SS & 2% 028
minuses
Radodfrequency time, T7x3 T3+ 40 02l
minues
Procodure tiene, minetes 157 055
Newpulmonary vein K7 (84) 1LR29 (69) @
iggers, n (%)
Primary soccess rate, 71 4(69) 1881 (7)) 068
ni{%)
Secondary seccess rate, W) 2,251 (8%) 0.40
ni%)
Follow-up, moaths 17£6 L ] 0108
Complications
Stroke/TIA, » (%) 0 0 -
Severe PV sieaosis, LU o -
»(%)
Major bleeding, n (%) 0 1200.4) 0.49
Pericandal effusion, 1 13¢0.5) 050
ni%)
Mince Bloeding, n (%) LR} 107 (4) 0.s7

Data are reponiod as mean £ SD or number (% ) as specified.
TIA = transient ischemic sttack; PV = pulmonary vom

Santangeli et al, JCE 2012
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Altered atrial substrate
‘Enhanced atrial automatism

Autonomic tone variations
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Location of ganglionated plexi

Ho SY, "Atlante della FA e FLA” 2009



Intrinsic cardiac autonomic stimulation induces PV
ectopy and triggers AF in humans

100ms  * Local activaion, followed by HFS * iniation of AF with earkiest recoeded activiy in
within atnal refractory pened the Lasso catheter in right upper PV

Limetal, JCE 2011



Update on atrial fibrillation 2014

- Sinus rhythm
(60 bpm)

v

Re-entry

a soostate R

Atrial fibrillation
(350-450 bpm)

ﬂm
or weeks

Electrophyslologlcolq
remodelling

o,

Structural
remodelling

Fibrosis, decreased connexins

+ | Decreased wavelength —

Fibroblast
Myofibroblast (collagen)

Ferrari et al. Int J Cardiol 2016




Structure abnormalities in atrial walls are associated
with presence and persistency of AF but not with age

Permanent AF Paroxyssmal AF No AF
Fibrosis 51% Fibrosis 14% Fibrosis 5%

Platonov et al, TACC 2011



Proceedings AFNET/EHRA consensus conference

Table | AFNET/EHRA classification of clinical types of AF

AF type Clinical presentation
Defined types of AF
Monogenic AF AF in patients with nherited ardonmpopathies intludng

channelopathies
Focally mduced Pationts with ropetisve atrial rung and frequent, short epaodes of

AF paroxysmal atrial fbrlagon. Oken hghly symptomatic,
younger patents with dstinguishable atrial waves (coarse AF),
atrid ectopy. andlor atrial tachycarda deterorating in AF

Pow-cpenative  Aral fbrllation ocourring after cardiad/pulmonary surgery in

AF patients who were in sinus rhythm before surgery and fad no
prior Ngory of AF

Complex types of AP
Vahwlar AF Arial feeilamion manfesting before senescence (eg <80 years) in

patients with mitral stenosss or patients after métral valve surgery

AF in the elderly  AF which first manifosts & an age =80 yoars

Polygenic AF This type of AF is defined by the presence of common gene vanants

which are msocined with carly onset AF in the popuacion

Unclassfied AF  AF which does not fulfl any of the other defintions. These forms of
AF may be rather common, Sluntrating the need for 3 betier
clasgfication

Powsible pathophysiclogy

The arhythmogenic mechanisma comveyng sudden death in these
dacases dso contnbute to the occurrence of atrial fibrilation

Locaized wigpers, in modt Caset orignating from the pulmonary
vons, intlate AF AF due 10 one or a few resentrant drivers 5 also
considered to be part of ths type of AF

Agute fcrors inflammation, surgical trauma, high sympathe tic tone,
ciectrofyte changes, and volume overioad, potentally nteracting
with a chromc prodaposition

Leftavral pressure (enods) and volume (regurgitacion) load
contributes to atral enlargement and structural atral damage in
these panents

Ageing of the atria (possibly ncluding “accelerated agerg’),
interstinal fdrooe infilzration, o of cardlomyccytes, increased
artenal and myocrdal stfness contribute to this type of AF

Currony under saady, possibly inchading shortening of the left atrial
acoon pocential and/or left atrial cardiomyocytes with abnomal
RCTIIK Ry

Shortening of atral refractoniness (¢ Dchycardadnduced atnal
remodoling or erbanced parasympathetic tone) or local red
conduction dsturbances due to atrid fibrosis induced by
structural hoart dseate may contribute 1 this type of AF

Thes preferenary Sntnction betwoen dferert types of AF could provide & tep towar & 3 tsonomy of AF. W propose hat each pationt sthould be imsigned 10 tnly one of these types of
AF. Madfied from Kirchhal et o '™ The mable slso flusrees Be current SMoulty n dessfyeg AF and subatardates the need Lo irgeove 0w undersandng of the arvithenia

Kirchhof et al. Europace 2013



Proceedings AFNET/EHRA consensus conference

clinical

atrial
fibrillation
management

Kirchhof et al. Europace 2013



Considerazioni conclusive

‘La fisiopatologia della fibrillazione atriale e
complessa e ancora non completamente chiarita
*Allo stato attuale valgono forse di piu le
osservazioni cliniche dei dati sumodelli sperimentali
*Meccanismi diversi si combinano in modo differente
in pazienti diversi per dare un‘aritmia che porta lo
stesso nome in quadri clinici differenti

‘La diagnosi "apologetica” di fibrillazione atriale
idiopatica deve sempre pit lasciare il posto alla
comprensione del meccanismo aritmogenetico nel
singolo paziente

Questo consentira sempre piu un approccio quanto
pil personalizzato sia in termini di cura che di
prevenzione dell'aritmia






When technology exceeds knowledge, is success a
reasonable expectation?

“..It is axiomatic that an inverse relationship exists
between knowledge of the pathophysiology of an

arrhythmia and the number of proposed therapies to
cure it.”

"..trying to elucidate the mechanism of human AF

appears as frustrating as being the translator at the
Tower of Babel-but the prize is worth the effort.”

Prystowsky EN., J Cardiovasc Electrophysiol 2001



