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My top ten rules




Ideological
Disclosures

If the Good Lord (or natural evolution)
gave us Sinus Rhythm and not Atrial
Fibrillation there must be a reason.



Mechanisms of AF
APC, P/T,

long-short cycle

Trigger

Substrate
¢ ATRIUM

Anatomical:

Atrial Dilatation,
Fibrosis,
Hypertrophy,
Loss of connecting protein,
intraatrial conduction delay,

Electrophysiological: C atalytic

Short ERP )
’ Autonomic Nervous System

ERF dispersion, . = vagal /Adrenergic , Drugs
lack of ERP rate adaptation.

functional conduction block.




Heterogeneous Substrate of AF #2

The Atrial

F ericardi}is
CCHF ; annellopat.

B FibrillationS




Normal heart Mitral stenosis

Courtesy of Anton Becker
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AF begets AFK

and moditying the substrate

AF sustains AF



AF begets AFK

pacing — AF ——— Sinus Rhythm

Control

Sustained AF

aftel’ I th b AR iti[fy i bl
2 weeks A |

e longer AF lasts, the more sustained it is.

2 secC

Wijffels M, Alessie M et Al. Circulation 1995,92:1954-1968

/|

Duration of
Fibrillation

>24 hours

#3

AERP shortening and
lack of adaptation,

REVERSIBLE




Electrical, Contractile and Structural remodelling

Electrical

AERP shortening and
lack of adaptation,
reduced velocity in

intraatrial conduction

REVERSIBLE

Contractile

during Atrial Fibrillation

Atrial

Fibrillation

Fibrosis, increase of

collagen
REVERSIBLE
BUT TIME NOT
DEPENDENT COMPLETELY
REVERSIBLE

Adapted from Allessie M et al. Cardiovasc Res 2002







AF 1s not
a benign arrhythmia

Increases risk of symptoms worsening,
hospitalizations, stroke and death
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Mortality rate (%) at follow-up

AF and risk of death

5209 patients in the Framingham Study

Kaplan-Meier mortality curves for
subjects 55 to 74 years of age.

T E

o

Wemen no AF

Follow-up (years)
Benjamin EJ et al. Circulation 1998; 98: 946-952




Keep in mind the
AIMS of AF management

Symptoms relief and { exercise tolerance

Reduction hospitalizations and morbidity

(not only stroke)

Reduction of mortality




Revision of literature: AAD for AF (~1 y FU)

] B Adverse Effects

¥l TdP ranging from 0.4% to 4.6% i S studies |
Dronedarone 0.01%

Gaita Naspe 2000



JAV.ND Ve Beta-blocker

(Rhythm control) (Rate control)
Rate ctrl Rhytm P
ctri

PIAF (2000) Persistent AF . 76/125 70/127
559 Patients (7-360 days) Symptomatic improvement (60.8%) (55.1%)

No difference in mortality
in Rhythm Control patients

(using antiarrhythmic drugs)

DU c U Uld U c V
symptomatic cerebral infarction,
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Pharmacological antiarrhythmic therapy
improves QoL, reduces hospitalizations

but does not affect survival



AF

Ablation
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The Atrial Fibrillation ’

por AF Ablation
o Different AF

-

featl Different
Ablation strategy

annellopat.
|  Brugada
t Short QT




Associated to structural heart Atl‘ial Fibl’illation

disease:

Not associated to structural
heart disease:

>Sinus node dysfunction * *
> WPW syndrome
»Brugada syndrome
»Short QT syndrome

»Valvular heart disease (mitral)

»Coronary artery disease

»Systemic hypertension * * *

»Hypertrophic cardiomyopathy
~Dilated cardiomyopathy

»Congenital cardiomyopathy (septum)
»Cardiomyopathy restrictive
»Cardiac tumors

_ Pericarditis Associated to other conditions:

- Age > Hyperthyroidism *
> Sleep apnoea syndrome
> Emery-Dreyfus dystrophy

“Lone atrial fibrillation” ? > Athletes




AF Trigger & substrate

: Substrate
Trigger

P Paroxysmal AF Persistent AF Permanent AF
ays
0 4? g : (O I |
e HHH—~{a
| | I I | | |

trigger trig'gér%. trigg'er trigger triéger tri'gger

AE£Related
emodeling

A A Age;"[}isqaseﬂelated

Genetic
Predisposition
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Substrate Severity

Heijman, Circ Res 2014




Surgical procedures: modification of substrate

Trlgger ] urnal ¢ tth American College tL_.lr:ll ology

ISSN 0
PII S07:

Limited Posterior Left Atrial Cryoablation
in Patients With Chronic Atrial

Substrate Autonomic EyprRETIIEIS Undergoing Valvular Heart Surgery
|

Nervous
€ ATRIUM System Fiorenzo Gaita, MD,* Roberto (_ﬂllotn MD,* Leonardo Cald, MD, Eric Manasse, MD,*

Riccardo Riccardi, I\ID Lucia Garberoglio, MD, Francesco Nuohm MD,* Marco Qucrhone MD,
Paolo Di Donna, MD, Domenico Llpom MD, Giorgio Franciosi, MD*

Asti and Rozzano, Italy

8 0 % in SR Log Rank Test: p < (0.0001

% Patiants in AF

-5~ Cryo Total Time [months)
s . Control Total




Surgical ablation is effective
with high percentage of
success, but extremely
invasive

1998 started TC Ablation




Atrial Mapping and Radiofrequency Catheter Ablation in
Patients With Idiopathic Atrial Fibrillation

Electrophysiological Findings and Ablation Results

Florenzo Gaita, MD; Riccardo Riccardi, MD; Leonardo Calo, MD; Marco Scaghone, MD;
Lucia Garberoglio, MD; Renzo Antolini, PhD; Michele Kirchner, PhD;
Filippo Lamberti, MD; Elena Richuardi, MD

(Circulation. 1998;97:2136-2145.)

Follow-up (months) 11 + 4 366

Success 56% 39%
Complications none none

Predictors of success:

ablation in areas with

fractionated shortest
FF interval,
low vagal tone

demonstrated by heart rate variability




The new idea: PV ablation as anatomical target
Interest moves from substrate to triggers

SPONTANEOUS INITIATION OF ATRIAL FIBRILLATION BY ECTOTIC BEATS
ORIGINATING IN THE PULMONARY VEINS

MicHEL HalssacUERRE, M.D., Pierge Jais, M.D., Diren C. SHaH, M.D., ATsusHl TakaHAasH, M.D., MeLeze Hocing, M.D.,

GILLES Quiniou, M.D., STerHANE GarriGUE, M.D., ALan LE Mouroux, M.D., PHiLIrPE LE METAYER, M.D.,
AND Jacaues CLEMENTY, M.D.

NEJM 1998:339:659-666

Right Atrium Left Atrium

: Septum d “
Superior
i
17\ / 31
O Puim?narv
Veins

Fossa / \

ovalis (A ) 5%

"

45 pts with Lonad

idiopathic PAF genwces sinua
Follow-up:

8 # 6 months @ success rate woAAD




AF ablation not only PVI
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Courtesy of Dr. Damian Sanchez-Quintana




Ablation of paroxysmal AF:
PVI...but which tool?




In medicine when something
works it spreads wordwide

Publications over the years on AF ablation

::": 2500
2, Mean age 61 years
5 Arterial Hypertension 56% - 2000
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# Structural cardiopathy <2%
S . -+ 1500
05
=
— L1000
S
'
>,
= - 500
=
=
Z«00 8880000 RRNNNRNRRRRRRENINY - 0

S &M P N DD DD I DN D G AN



AADs for AF infﬁljlgslt) %atégrl:

~1 year F-u
(~1 year F-up) 1y P)

Bias in selecting patients:

[ Efficacy

AF ablation patients

Bl Side effect

were refractory to AAD

Percent

22
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Quinidine Flecainide Amiodarone Efficacy Complications
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PVI is the easiest way to perform
AF ablation,

it is theTarget for Paroxysmal AF
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When substrate is “the boss”
(“persistent” AF/long-standing
AF/structural heart disease)

PVI1 alone is not enough




Difterent Patterns of Atrial Activation
n Idiopathic Atrial Fibnllation: Simultaneous
Multisite Atrial l\lappmﬂ in Patients

With Paroxysmal and Chronic Atrial Fibrillation

Fiorenzo Gaita, MD?*, Leonardo Calo, MD,” Riccardo Riccardi, MD,* Lucia Garberoglio, MD,*
Marco Scag hnnL. \ID Giovanni LlLLnrdLlln MD.* Luisella Coda, MD.* Paolo D1 I)nmn MD.*®
Mario Bi)LLIll ardo, MD,* Domenico Caponi, MD,* Renzo Antolini, PHD,} Fulvio Orzan, MD,}
GianPaolo Trevi, MD#

Asti, Trento and Torino, Italy JACC 2001 ;3 7:534

82784797 RAO i & B2/84/97
11:57 1

71 e £1:51:43
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'RAN 1
RL 1
RL 2
'RL 3
'RL 4
'RPL 1
RPL 2

RPL 3
RP 1

Areas with complex RP 2

RP 3

fractioned electrograms are |
smaller in paroxysmal AF, ¥
RS 3

larger in persistent AF RS 4

LHS
LMS

LLS
DCS
PCS

- .. S

ORI AT (5706 Persistent AF (type
A) F. Gaita et al. JACC 2001;37:534 D)
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What about AF and
structural heart disease?

(HF, HCM, VHD....)




Linear Cryoablation of the Left Atrium Versus PulmﬂnaryCIICUIatlon
Vein Cryoisolation in Patients With Permanent Atrial 2005;111:136-42
Fibrillation and Valvular Heart Disease
Correlation of Electroanatomic Mapping and Long-Term Clinical Results Permanent AF

Fiorenzo Gaita, MD; Riccardo Riccardi, MD; Domenico Caponi, MD; Dipen Shah, MD;
Lucia Garberoglio, MD; Laura Vivalda, MD; Alessandro Dulio, BS; Andrea Chiecchio, PhD; and VﬂlV“lar

Eric Manasse, MD: Roberto Gallotti, MD Heart Disease
With drugs

Lesion

cumulative proportion of patients
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Linear Cryoablation of the Left Atrium Versus PulmonaryCIrCUIatlon
Vein Cryoisolation in Patients With Permanent Atrial 2005;111:136-42

Fibrillation and Valvular Heart Disease
- |
Correlation of Electroanatomic Mapping and Long-Term Clinical Results Permanent AF

Fiorenzo Gaita, MD: Riccardo Riccardi, MD; Domenico Caponi, MD; Dipen Shah, MD;
Lucia Garberoglio, MD; Laura Vivalda, MD; Alessandro Dulio, BS; Andrea Chiecchio, PhD; and ValVUIar

Eric Manasse, MD; Roberto Gallotti, MD Heart Dis eas e

For Long Standing AF and/or if present Structural HD
(remodelled atrium)
PV isolation alone is not sufficient:

we have to add substrate ablation

\ (linear and/or CFAE) /




AF ablation in structural heart disease
HCM vs. other CMP vs. lone AF

‘ s
f _ Total population : 78 pts  F-up: 19+10 months

% of
success

Total
PAF

AF
Pers/Perm

Gaita F et al, Am J Cardiol 2007;99:1575—-1581

Other idiopathic
(II;ISZ/;) cardiopathies AF
(n =26) (n=26)
64% 65% T7%

Major complications: none
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AF ablation is proved to be
more effective than AAD in
term of recurrencies,
symptoms and QoL




CABANA Trnal

Ablated 1006 (91%)
Repeat ablation 215 (19%)

Ablation

Not Ablated 102 (9%
1108 AR E )

2204
Subjects

Randomization

Drug Treated
1092(99.6%)
Rhythm Control 87%
Rate Control 11%

Drug Therapy

1096
- : . Cross Over Ablated
AF Monitoring: 301 (27%)
Event recorder for symptoms

24-96 hour holter every 3 months

Packer DL et al JAMA 2019;321:1261-74




Atrial Fibrillation/Flutter

Ablation

Ablation vs. Drug Drug
HR: 0.54 (95% CI, 0.47—-0.62)
P<0.0001
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Number Months since end of blanking
at risk:

Drug 629 311 255 210 178 155 127 112
Ablation 611 422 373 322 287 pacie) 198 161




JAMA | Original Investigation

Effect of Catheter Ablation vs Medical Therapy
on Quality of Life Among Patients With Atrial Fibrillation

aACABANAJRandomized Clinical Trial

Symptoms

No. of No. of No. of No. of

Patients  Patients  Adjusted Mean Patients  Patients  Adjusted Mean
Interval, Ablation DrugRx  Difference Favors | Favors Catheter Interval, Ablation DrugRx Difference Favors | Favors Catheter
mo (n=1108) (n=1096) (95% Cl) Drug Therapy : Ablation mo (n=1108) (n=1096) (95%Cl) Drug Therapy : Ablation

Baseline 1084 1078 -0.2(-1.9t0 1.5) —-— Baseline 1069 1061 -0.2(-0.7t00.4) — -
3 971 983 3.0(1.3t04.7) 3 897 894 -1.6 (-2.2t0-1.0) 5
12 915 903 5.3(3.7t06.9 828 831 1.7 (-2.3t0-1.2)
24 856 798 43(27t06.0) 759 724 -17(23to-11)
36 645 605 2.5(0.8t04.1) 571 559 -1.2(-1.9t0-0.6)
a8 476 473 3.0(1.1t04.9) 424 419  -0.8(-1.6t0-0.1)
60 329 320 2.6(0.3t04.8) 279 295 -1.3(-2.1t0-0.5)

4192 4082 3.4(2.1t04.8) | . l . : . . 3758 3722 -1.4(-1.9t0-0.9)

I I
-4 0 2 1.5 0.5 0 -05 -15 -25
Adjusted Mean Difference (95% CI) Adjusted Mean Difference (95% Cl)

CONCLUSION This randomized trial of patients with symptomatic AF found that catheter ablation led to clinically important
and significant improvements in quality of life at 12 months.




CABANA Primary Composite Endpoint

Death, Disabling Stroke, Serious Bleeding, or Cardiac Arrest

Ablation vs. Drug
Hazard ratio: 0.86 (95% CI, 0.65-1.15)
P=0.303
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18 24 30 36 42
Months since randomization

Number at risk
Drug 1096 1006 a70 880 763 652 578 499 418 312
Ablation 1108 1021 996 915 793 700 614 DA 432 309

Packer DL et al JAMA 2019:321:1261-74




Risk of All-Cause Mortality (ITT):
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Drug Therapy
Ablatlon

In HF Patients

Hazard Ratio 95% ClI P-value
Ablation ; Drug Therapy 0.58 0.34, 0.99 0.046

Drug Therapy
———— Ablation

CABANA

24 30 36

Months since Randomization
MNumber at RIsk

400 376 3 355 926 271 219
378 346 334 316 272 237

Packer DL et al JAMA 2019:321:1261-74




Castle-AF Catheter Ablation
for Atrial Fibrillation with Heart Failure

ML%w._ﬁ;_-._L___h_m Ablation

T L —HM

tal Admission

'SPl

Medical therapy

lity of Survival Free

B Death from Any Cause C Hospitalization for Worsening Heart Failure
1.0+ 3 T
-y e | -y

0.8 Haty, 0.8
0.7+ 0.71
0.5+ Medical therapy
0.4

. 0.3+
Hazard ratio, 0.53 (95% Cl, 0.32-0.86) Hazard ratio, 0.56 (95% Cl, 0.37-0.83)
P=0.01 by Cox regression 0.2 P=0.004 by Cox regression
0-17 P=0.009 by log-rank test 0.14 P=0.004 by log-rank test

0.0 I | T 0.0

H_‘b—f—._t____ Ablation

0.6 Medical therapy
0.5+

0.4+
0.3+
0.2+

Probability of Survival
Probability of Freedom

from Hospital Admission

T T T
0 12 24 36 0 12 24 36

Months of Follow-up Months of Follow-up

No. at Risk
Ablation L9 154 130 94
Medical therapy 184 168 138 97

No. at Risk
Ablation 179 141 114 76
Medical therapy 184 145 i 70

Marrouche NF et al NEJM 2018; 378:417-427
e ————t
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AF ablation not only improves
symptoms and QoL, but also

reduces hospitalizations and
mortality in HF pts




Conclusion

If the good Lord (or natural evolution)
gave us Sinus Rhythm and not Atrial
Fibrillation there must be a reason.

After questioned this rule for 30 years,
finally the studies have shown He was right.




