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Fibrilace sini

* Prevalence 1,5-2%, za 10 let narlst o0 19%
* 33,5 miliond nemocnych celosvétové; 5 mil ambulantnich osetfeni ro¢né.
* Pocet pac.s FSvr. 2050 se zdvojnasobi
e ZvysSuje se s vekem - 10% nad 80let
* 84% vSech nemocnych s FS je ve véku nad 65 let
* Vr 2005 presahly vydaje na FS 6,5 miliard dolar( ro¢né
* Naklady na oSetreni rocné u jednoho nemocného:
USA - 12 tis S; EU - 3 tis €; Polsko - 1 tis €

Parox.—> perzistentni FiS 15-30%/1-3 let

90

Prevalence of atrial fibrilation and flutter (per 100,000) by region, 2010
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Figure 4. Incidence of atrial fibrillation: 1990 and 2010. Estimated
age-adjusted global incidence (per 100000 person-years) for
men and women for 1990 and 2010.

£

Worldwide Epidemiology of AF: A Global Burden of Disease 2010 Study
Sumeet S Chugh et al., Circulation.2014:129:837-847
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Fibrilace sini

e Dusledky:
— morbidita — srdecni selhani 3x, CMP 5x
— mortalita
— snizeni kvality zivota, demence 2x
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Worldwide Epidemiology of AF: A Global Burden of Disease 2010 Study
Sumeet S Chugh et al., Circulation.2014:129:837-847 NEMOCNICE
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Faktory ovlivnujici prubéh FiS

Diabetes

Heart
failure

Obesity

Coronary
artery
disease

Hypertension
Ageing

Genetic
predisposition

* % / Stroke
A )

Hypercoagulability
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Lécba fibrilace sini

Guidelines: ESC 2016, AHA/ACC/HRS 2014

Kontrola rytmu x kontrola frekvence

* Antiarytmika

* Nefarmakologicka lécba

e KatetrizaCni ablace —izolace plicnich zil

e Neselektivni ablace AV uzlu (+ kardiostimulace)

e Kardiochirugie — MAZE o
e Neuromodulacni |écba EIF
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Indikace ke katetrizacni ablaci

fibrilace sini
(ESC guidelines, update 2016)
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Katetrizacni ablace fibrilace sini

1. ablace (1995)
Michel Haissaguerre

Right and Left Atrial Radiofrequency Catheter Therapy of

o

Paroxysmal Atrial Fibrillation

MICHEL HAISSAGUERRE, M.D.. PIERRE JAIS. M.D., DIPEN C. SHAH, M.D.,
LAURENT GENCEL, M.D., VINCENT PRADEAU, M.D.,
STEPHANE GARRIGUES, M.D..* SALAH CHOUAIRI, M.D.,
MELEZE HOCINI, M.D., PHILIPPE LE METAYER, M.D.,
RAYMOND ROUDAUT, M.D., and JACQUES CLEMENTY, M.D

From the Service de Cardiologie, Hopital Cardiologique, and *Laboratoire de Biostatistiques, Inserm U330

Université de Bordeaux I, Bordeaux, France

(J Cardiovasc Electrophysiol, Vol. 7, pp. 1132-1144, December 1996)
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Indikace ke katetrizacni ablaci
fibrilace sini @

EUROPEAN

(ESC guidelines, update 2016) ehiotoays
* Paroxysmalni fibrilace sini
— Symptomaticka FS, po selhani AA I/A jednoznacna indikace

— Symptomaticka FS, prvni volba -
* Perzistujici fibrilace sini

— Symptomaticka FS, po selhani AA lla/C -
* Dlouhodobé perzistujici fibrilace sini

— Symptomaticka FS, po selhani AA llb/C

ma byt zvazena
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Katetrizacni ablace
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Pry je nejlep

katetrizacn
ablace, ale ze tam
_pujdu nékolikrat?
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Bud' chirurgie
nebo stimulator.
J4 jsem pro
stimulator, nejlip
americkej.

Pry je nejlepsi

katetrizacni
ablace, ale ze tam
_pujdu nékolikrat?

A NAHOMOLCE
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Hybridni lecba: stimulace + ablace

Bud' chirurgie
nebo stimulator.
J4 jsem pro
stimulator, nejlip
americkej.

Pry je nejlepsi
katetrizacni
ablace, ale ze tam
pUjdu nékolikrat?

Mné nabidli oboje,
nejdriv budik a pak
mi néco odpali, nebo

A NAHOMOLCE
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Prevence, management RF

Bud' chirurgie
nebo stimulator.
J4 jsem pro
stimulator, nejlip
americkej.

Rekli mi, at
zhubnu!

Pry je nejlepsi
katetrizacni
ablace, ale ze tam
pUjdu nékolikrat?

Mné nabidli oboje,
nejdriv budik a pak
mi néco odpali, nebo

A NAHOMOLCE
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Indikace ke katetrizacni ablaci @

fibrilace sini
(ESC guidelines, update 2016) ehiotoays

* Paroxysmalni fibrilace sini
— Symptomaticka FS, po selhani AA

Stale se jedna ,jen” o ovlivneni

symptomu.
Mortalitni data

Provedeni ablace ve zkuseném
centrul




UK general
practice, 2005

Tokyo study,
1995

CARAF, 2001

CARAF, 2005
Danish study,
1986

Parkinson,
1930

Tokyo study,
2004

ProcC to nefunguje?
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* Gapy — pruniky v liniich
— reparace tkané
— tloustka srd. stény
— kontakt pri ablaci
— pouzitd energie/typ katetru
— zkuSenost operatéra

* Trigger mimo plicni zily
* Progrese onemocneéni

171
14 years

NEMOCNICE
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Fibrilace sini a srdecni selhani

Prevalence FS stoupa se stupném CHSS:
NYHAI 2> 5% vs. NYHA IV = 50%

Prevalence CHSS je u nemocnych s FS
vysoka : > 40%.

20-30% pacientd s FS mam dysfunkci LK

Khazanie et al. (2014) Retrospektivni analyza 27829
pac. se srdeCnim selhanim hospitalizovanych ve 281
nemocnicich v USA, obdobi 2006-2008:

Pritomnost FS zvySuje vice nez 3x riziko
oproti pacientlim bez FS:

- celkova mortalita (HR 1.14; 1.08-1.20)
- rehospitalizace pro SS a CMP/TIA
(HR: 1.15; 1.08-1.21)

Neuro-hormonal activation
Tachycardia induced
cardiomyopathy

Rapid irregular ventricular rates
Reduced cardiac output

Increased filling pressures
Neuro-hormonal activation
Intra-atrial fibrosis

Left atrial substrate remodeling
Pulmonary vein automaticity

Thihalolipavana S et al: Progress in Cardiovascular Diseases 58 (2015) 126-135
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Studie AATAC-AF

Ablation vs. Amiodarone for Treatment of Atrial Fibrillation in Patients with
Congestive Heart Failure and an Implanted ICD/CRTD

Randomizovana multicentricka studie

Perzistujici FS se srdecnim selhanim NYHA II-1ll, LV EF <40%
a implantovanym ICD/CRTD

203 pac.: 102 ablace x 101 amiodaron

Primarni endpoint: udrzeni sinusového rytmu

e Sekundarni endpoint: celkova mortalita,
rehospitalizace pro FS nebo CHSS,
EF LK, BMWD, MLHFQ
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Luigi Di Biase et al., Circulation 2016, 133:1637-44 NevocNIc



Studie AATAC-AF

Ablation vs. Amiodarone for Treatment of Atrial Fibrillation in Patients with
Congestive Heart Failure and an Implanted ICD/CRTD

Primarni
endpoint:

Group |: 70%
Group II: 34%

(10% pac. muselo
vysadit amiodaron
pro nezadouci ucinky)

Group 1 (catheter ablation, n=102)
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00 Number of Subjects at Risk
Group1| 102 92
Group 2 101 6

0 6
Time to Recurrence (month)

Luigi Di Biase et al., Circulation 2016, 133:1637-44
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Studie AATAC-AF

Ablation vs. Amiodarone for Treatment of Atrial Fibrillation in Patients with
Congestive Heart Failure and an Implanted ICD/CRTD

Sekundarni endpoint:

- EF LK zlepseni 0 9.6£7.4% vs. 4.2+6.2%

(p<0.001)
- 6MWD zlepseni o 27+38 vs. 8+42m (p<0.001)
- MLHFQ score snizeno 14+18 vs. 2.9+15

(p<0.001)

Luigi Di Biase et al., Circulation 2016, 133:1637-44 NevocNIc



Studie AATAC-AF

Ablation vs. Amiodarone for Treatment of Atrial Fibrillation in Patients with
Congestive Heart Failure and an Implanted ICD/CRTD

) Sekundarni endpoint:

- EF LK zlepseni 0 9.6+7.4% vs. 4.2+6.2%
(p<0.001)

- 6MWD zlepseni o0 27+38 vs. 8+42m (p<0.001)

- MLHFQ score snizeno 14+18 vs. 2.9+15

(p<0.001)
T Sbiaton | amiodarone | p_
rehospitalizace 32 [31%] 58 [57%] <0.001
mortalita 8 [8%] 18 [18%] 0.037

Luigi Di Biase et al., Circulation 2016, 133:1637-44 NevocNIc



Fibrilace sini a srdecni selhani

AF ablation should be considered in symptomatic patients with AF and heart failure
with reduced ejection fraction to improve symptoms and cardiac function when

EUROPEAN tachycardiomyopathy is suspected.
CARDIOLOGY®
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Obezita
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Genetic predisposition

P | |

. Impaired élnflammationé - Pericardial
Lifestylerisk factors: = giastolic = @ AR | e— fat
sleep apnoea, © function T ITLr;Ii-u |
hypertension B S B - { | |
! Adipokines
alcohol, diabetes, ¢ _________________________________ * - e
hyperlipideemiaand | Atrial | Awial | Llocal Paracrine
smoking . stretch | | scar | atrial effect
| I infiltration

AF substrate

Structural and electrical remodelling

Atrial scar Atrial fibrosis
Conduction heterogeneity Sinus node dysfunction

AF risk
AF burden
AF persistence |

———— ) BMI é AF symptoms

C.J. Nalliah et al. European Heart Journal , 2015 NEMOCNI

Clinical AF profile
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LEGACY hodnoceni dlouhodobého efektu hubnuti a fluktuace vahy na kontrolu

rytmu u obéznich pac. s FS

355 pac.
5let FU

l. WL2=10%
Il. WL 3-9%
Il. WL< 3%

A

Ablation Free Drug Free AF Freedom

Ablace NE, antiarytmika
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10 +

08

04+

0.2 1

Group
=1 WL =10%

46%
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ARREST-AF

* 149 pac. s parox./perzist. FS a BMI>27kg/m?
podstoupilo ablaci FS

e Randomizace:

—agresivni management RF x kontrolni
skupina

* Rizikové faktory: obezita, korekce TK, fitness,
omezeni spotreby alkoholu, koureni, korekce
hyperlipidémie, hyperglykémie, OSA
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Rajeev K. Pathak, JACC, 2014 a 2015



ARREST-AF

Single Procedure AF-Free Survival
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5% 0% 35%

Obezita a FIS ,q f?é /ﬁa‘ [qf\ ':\ Q ¥ :‘i‘;
AENIAS

* Nelécit jen fibrilaci sini, ale celého
pacienta komplexné!

Recommendations Class | Level
In obese patients with AF, weight loss together with management of
curopean | Other risk factors should be considered to reduce AF burden and IIa
SOCIETY OF symptoms,
CARDIOLOGY®

* Odlozit katetrizacni ablaci po redukci
hmotnosti, ....

=
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Prevalence FS se zvysuje
S narustajicim véekem

.. 0.1% u pac. < 55 let vs. 9% u pac > 80 let

12 ' 1"
Women 103
080
10 Bten 01 .
gr.n o
3 12 ; e
® ¢ %
g 6 50 50 1, =
g $ 00 .0
] .
o = i
4 g,rn e
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‘ 09 10 "
02 04 I
Juw Ug |
&5 55-50 6064 6569 7074 7- 8084 285 1000 1005 2000 2005 2010 2015 2020 205 200 95 00 06 20K
No
Women 530 310 1498 1672 120 1132
Men 1259 634 %4 1426 1907 1886 1374 759 -
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White.et al :JAMA, Volume 285(18).May 9, 2001.2370-2375 NEMOCNICE



Long-Term Clinical Efficacy and Risk of Catheter Ablation
for Atrial Fibrillation in the Elderly <65 let 948 pac.

ERICAZADO, PA.-C., DAVID J. CALLANS, M.D., MICHAEL RILEY, M.D. PH.D., MATHEW >
HUTCHINSON, M.D.,FERMIN GARCIA, M.D., RUPA BALA, M.D., DAVID LIN, M.D., - 65 an d 1 85 p ac.
JOSHUA COOPER, M.D., RALPH VERDINO, M.D., ANDREA M. RUSSO, M.D., SANJAY < 7 5 I Et

DIXIT, M.D., EDWARD GERSTENFELD, M.D., and FRANCIS E. MARCHLINSKI, M.D.

From the Cardiovascular Division, Department of Medicine, Hospital of the University of Pennsylvania, Philadelphia, Pennsylvania, USA

>75 let 32 pac.

* 1165 pac./1506 ablaci
* Periproceduralni komplikace: minimalni/bez rozdilu mezi vékovymi skupinami
* Follow up 24m:

Starsi pacienti: méné casto podstupovali reablace

castéji po ablaci léceni antiarytmiky (29 vs 37%, p = 0.02).

A B
2 Major Complications 2 Minor Complicati
& Rare AF on or off j p inor Complications
AAD
15 15
#No AF on AAD
restarted after AF % %
recurrence
® No AF on AAD n P=NS 10 il
never stopped
® No AF off AAD 5 5
<65yrs 65-7dyrs 275yrs 0 m 0
Bmos 28 mos 24 mos <65 6574 275 <65 6574 275

Journal of Cardiovascular Electrophysiology 2008;19

NEMOCNI
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Pridruzena onemocneni

Total population 1:3 Propensity-score matched population
Groupl  Group2  Group3 Groupl  Group2 | Group3
(Age<55) (55¢Age<75) (Age275) tp-value
n=675 n=1,041 n=109 n=327 n=327 n=109
Age (years) 46.4£7.0 63.44535 773127 <0.001 46.1t7.4  63.5%53 | 77.3t2.7 <0.001
Female, n (%) 117(17.3)  315(30.3)  39(35.8) <0.001 [117(35.8) 118(36.1) | 39(35.8)  0.99%
Persistent AF, n (%) 191(28.3) 325(31.2)  29(26.6) <0.001 |90(27.5)  88(26.9) | 29(26.6)

B!
HF, n (%
Hypertension, n (%)
DM, n (%)
Stroke/TIA, n (%)
CHADS, score

ARB, n (%)
Beta blocker, n (%)
Statin, n(%)

Post-ABL medication

+3 4
50(7.4)
198(29.3)
56(8.3)
53(7.9)
0.6140.85
0.8440.97

169(25.1)
199(29.6)
118(17.5)

87(8.4)
560(53.8)
168(16.1)
143(13.7)
1.06£1.07
1.9641.48

390(37.5)
327(31.5)
324(31.2)

2+
20(18.3)
88(80.7)
27(24.8)
22(20.2)

2.64+1.11

4.4011.38

53(48.6)
40(36.7)
49(45.0)

§+3 R
25(7.6)
83(25.4)
22(6.7)
26(8.0)

0.001
<0.001
<0.001
<0.001
<0.001
<0,001

<0.001
0.302
<0.001

73(22.4)

56(17.2)

0.5610.80
0.9410.96

106(32.5)

22(6.7)

173(52.9)

51(15.6)
36(11.0)

0.97£1.00
1.9611.39

122(37.4)
105(32.2)
117(35.9)

20(18.3)
88(80.7)
27(24.8)
22(20.2)
2,6441.11
4.40+1.38

<0.001
<0.001

53(48.6)
40(36.7)

<0.001
0.670
<0.001

49(45.0)

Yong-Soo Baek, et al. ESC 2016
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Stari (> 75 let) a ablace FIS




Zaver

* U vsech (i ,komplikovanych®) nemocnych s FS
zvazovat prinos katetrizacni ablace.

* Ve spravne indikovanych pfipadech prinasi
lepsi vysledky nez farmakologicka lécba.

» Katetrizacni ablace dominuje i v IéCbée srdecniho
selhavani doprovazene fibrilaci sini:

— Zlepsuje kvalitu zivota, symptomy
— Zvysuje EF LK

— Snizuje Cetnost rehospitalizaci H
— Snizuje celkovou mortalitu ﬂ
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Zaver
« Jednoznacna indikace u tachykardické KMP

* U obéznich nemocnych nutnost hubnuti
a zdravy zivotni styl!

« LécCba fibrilace sini
(rate control x rhythm control x catheter ablation)
u senioru nema byt diskriminovana vékem

NNNNNNNNN






E Right atrial rotor in AF
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Tomassoni et al 2015 Single arm, single center, long-term results
D Left atrial rotor in AF

Buch et al 2016 3ingle arm, multicenter, long-term results

Sommer et al 2016 Single arm, single center, mid-term results

Bernsten et al Single arm, single center, long-term results

All non-randomized studies
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1:1 Activation Rortor

brecks dosm

Marayan et al. J Am Coll Cardiol. 2012;60:628—-36
Marayan et al. J Am Coll Cardiol. 2014;63:1761-8
Miller et al. J Cardiovasc Electrophysiol. 2014;25:921-9

Tommasoni et al. Joumnal of Innovations in Cardiac Rhythm Management 2015621452151
Buch et al. Heart Rhythm 2016;13-636—-641

Sommer et al. J Canrdiovasc Electrophysiol. 20162727480

Bemsten et al. Heart Rhythm 2016;ePub ahead of print



FIRM mapping to identify AF sources* was *rotor: sustained clockwise or

repeated until: counterclockwise activation
around a center of rotation
= all rotors were identified and ablated

*focal impulse: centrifugal
activation from an origin

FIRM-only FIRM+PVAI | <1% |

= AF organized into AT or converted to SR '




Patients with AF sources

FIRM-only
N=29

FIRM + PVAI

N =42

100%

PVAI + PW + triggers
N =42

Number of AF sources

177

per patient

40+1.2

4217

RA

39%

33%

LA

61%

67%

Procedural time (min)

222+ 49

233+ 48

131+ 51

RF time (min)

49+ 17

33+ 21

29+ 16

Complications

0%

4.8%

2.4%




FREEDOM FROM AT/AF

OFF AADs
n 12 = 7 months

PVAIHPW+non-PV Trigger Ablation

PVAI+FIRM Ablation

Log-rank p <0.0001 \_\—|1TM Only Ablation
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predb. vysledky prezentovany Orlando AF
2015, probiha FUP

Nerandomizovana feasibility studie persist
FiS
8 evropskych center bez predchozi zkusenosti

Mapovani — ablace rotoru a lokdlnich
spoustécu ... PVI ....lin. Leze... elKV

endpoint absence FiS/AT 12mo
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Conventional and Non-contact Voltage maps
correlate well in Stable Atypical Flutters

Non-contact Dipole Density mapping reveals
details not seen in Conventional Voltage map

Example of a Complex, Atypical Flutter
which was only mapped with AcQMap

Non-Contact Propagation Map (Derived from Dipole Density)

Results

Patient Demographics

N: 11 subjects Prior ablation: 64%
Mean: 64.7 + 5.8 years Hypertension: 91%
Gender: 64% Male Dilated CM: 27%
Left atrial size: 498 + 3.5 mm Prior CVA: 9%
AT/AF Duration: 47 + 46 years Vascular Disease: 9%

Procedural Rhythms

Atypical Flutter 100% (11/11) CL 312+84ms (range 206-567 ms)

22 Atypical Flutters

Atrial Fibrillation 91% (10/11)
Mapping Results

Patlent Rhythm Stability| Contact | Non-Contact Dipole

Number Mapping Density Mapping
Stable atypical
flutters* 100%
Unstable atypical
flutters; Multiple

Do complex, irregular 19% 190%
rhythms

* Good correlation between mapping systems

Conclusions

« In stable rhythm patterns, there was good agreement among all map types.

« In more complex, irregular rhythms, contact mapping was largely
unsuccessful, whereas dipole density non-contact mapping successfully
identified the pattem for atypical atrial flutters.




Results « Atotal of 112 sec of left atrial AF was mapped (42 maps: 1 to 3 seconds of AF

N: 12 subjects paciep)

Mean Age: 58 years (45-74) « Multiple waves spread out from focal sites and short-lasting zones of rotation
BMI: 29 (25-39) « Higher complexity was observed in the septum and region between the antral
AF Duration: 4.6 years (2-10) junctions of the pulmonary veins, including irregular short-radius reentry and

patient specific central paths of rotation
Examples of Activation Patterns and Locations in Atrial Fibrillation

Cour_lterclockmse Focal activation on
rotational the posterior wall
actwat_lon on the near the LIPV
posterior wall near
the RIPV at four
instances in time

_ Followed by
Qlockmse A counterclockwise
megulayrotatuonal rotational
conduction at the activation at the
ridge between the LIPV

LSPV and base of
LAA

Ultrasound-based imaging and dipole density mapping is feasible in persistent AF.
It may enable more detailed visualization of propagation patterns and potential therapeutic targets.
Further clinical studies are needed to determine clinical benefit
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Robotically-controlled segment retracted

W —
>— Manually deflectable section

Robotically-controlled segment extended

Robotically-controlled segment extension/retraction

Deflection Rotation
Manually deflectable section
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LICU: Clinical Feasibility




Patient Population: Paroxysmal AF patients
General Anesthesia

Create Electroanatomical LA-PV Anatomy
Introduce LICU ablation system

Position LICU catheter to point at PV pair
— Deviate esophagus in contralateral direction

Create 2D/3D regional image
— Sequential either LPVs or RPVs

Plan ablation lesion set
Automated ablation
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