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Je FS jen arytmie?

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY 4
KLINIKA KARDIOLOGIE n I§F



LONE AURICULAR FIBRILLATION

BY
WILLIAM EVANS AND PETER SWANN

From the Cardiac Department of the London Hospital
Br Heart J. 1954, 16:189-194

Received December 22, 1953

Mitral stenosis, thyroid tox@mia, cardiac infarction, constrictive pericarditis, and hypertension
are among the common causes of auricular fibrillation. Occasionally, however, the arrhythmia is
discovered fortuitously and subsequent investigation shows that structural heart disease is absent.
The condition has been described variously as benign, idiopathic, arteriosclerotic, functional, and
senile fibrillation, fibrillation of unknown origin and fibrillation without heart disease. We have
proposed for it the term lone auricular fibrillation.

Twenty patients were selected for an analysis of the special features that characterize lone
fibrillation. Apart from taking each patient’s history and recording the findings of a routine
clinical examination, special tests were made when necessary to exclude heart disease of any kind.
An electrocardiogram was always taken, not so much to confirm the nature of the arrhythmia as
to show the absence of preponderance of either ventricle and of cardiac infarction. Once, the
basal metabolic rate was estimated and a radio-active iodine test used to exclude thyroid toxamia.
A phonocardiogram was recorded in most of the patients to prove the absence of murmurs and
added sounds, especially the mitral snap, even though they had been inaudible. Cardioscopy was
carried out in each case to ensure the absence of cardiac enlargement from any source, and par-
ticularly to show that mitral valve disease was not the cause of the fibrillation.



Ve skutecnosti temer neexistuje
(Registr studie RE-LY)

Vyskyt skute¢né samostatné (lone) FS

* Registr 15400 pts, 47 zemi, FU 1 rok

* “Lone” FS definice: 796 pts = 5 % = “Lone” FS
— Veék pod 60 let
— Bez anamnézy hypertenze
— Bez zname ICHS, hypertrofie LK, srdecniho selhani

— Bez vrozenych a ziskanych vad, plicniho onemocneni,
hyperthyroidismu nebo recentni operace srdce

Subklinickeé rizikové faktory velmi ¢etné: 86 % pts meélo alespon jeden
Opravdova samostatna (lone) FS: 17 pts — 0.1 %

Kloosterman, .. Healey for the RELY registry investigators KLINIKA KARDIOLOGIE n IW‘



Takovi pacienti maji fokalne spousténou repetitivni
FS a zadne rizikove faktory
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llustrativni pripad samotne FS

« 37-muz, trenér tenisu
« Symptomaticka paroxysmalni FS (dusSnost, palpitace)

* Normalni LK (EF 55%), LA 38 mm, LAA rychlost 55cm/s
« Bez chlopenni vady

Bez rekurence FS od 2007, tenisovy trenér KLINIKA KARDIOLOGIE n IKF



Cévni
mozkova
pfihoda

U vetsiny nemocnych je
FS projevem KV rizik
nebo onemocneéni

Diabetes Myokardialni
Srdeéni selhani substrat
Obezita

Ischemicka

choroba srdeéni
Hypertenze

Starnuti

Geneticka
predispozice

Nestabilita Nerovnomérnost Remodelace
transportu Ca* pfevodu vzruchu iontovych kanald
Ektopie ~3, Reentry

Kirchhof P, Benussi S, Kotecha D, et al. 2016
ESC Guidelines for the management of atrial
fibrillation developed in collaboration with
EACTS. Eur Heart J. 2016;37:2893-2962.
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To ma dopad |
pro
antikoagulacni
léecbu...

ASSERT — 2580 pts s
kardiostimulatory nebo ICD, vék
=65 let, anamnéza hypertenze,
ale nikoliv FS

Studovan vztah epizod FS s
embolickymi pfihodami

26/51 (51 %) pts s embolickymi
prfihodami mélo FS

Brambatti M, et al. Circulation
2014:129:2094-2099
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FS je varovny signal pritomnosti KV rizik

“Lone’” AF

Development
of AF risk
factors

remodeling

! ) permanent

Chnical detection level of
AF risk factlors

| | | | |
Yoars +5 +10 +15 +«20
Wyse DG, et al. JACC 2014; 63(17): 1715-1723 INSTITUT KLINICKE A EXPERIMENTALN] MEDICINY
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Jak se da pritomnost
substratu FS zjistit?
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Elektroanatomické mapovani oblasti
nizkeé voltaze v leveé sini

Verma A, et al. JACC 2004;45:285-92 I T n [KE



Vliiv nizke voltaze na vysledek ablace FS

700 pts, PV isolation for AF, 42 preexisting scars in LA

Table 1. Characteristics of Patients With and Withourt Left 7
Atrial Scarring
LA Scar No LA Scar 81
(n = 42) (n = 658) p Value ©
Q 5
Agpe (yrs) 59+ 13 5313 0.09 ﬁ [t
Paroxysmal AF (n) 11 (26%) 263 (40%) 0.07 E
AF duration (yrs) 7049 61=x54 0.39 e 4
Structural heart disease (n) 20 (48%) 289 (44%) 0.72 % Scar
LA size (cm) 49+ 07 4.0+ 0.8 0.03* g 3
Ejection fraction (%) 49 + 8% 54+ 7% 0.03* S
C-reactive protein (mg/1) 593+ 705 0.31 £ 0.68 0.01* g
Brain natriuretic peptide 191+ 92 110 £ 80 0.06 £ P
~
(pg/ml) 1 Ll -
Procedure time {min) 168 + 47 162 + 40 0.27 ' i No Scar
RF time (min) 47 + 25 45 + 28 0.48 00 r o
AF recurrence (n) 24 (57%) 128 {19%) 0.003* a0 e 20

*Significant value (p < 0.05). Data are presented as the mean value * 5D or number
(%) of patients. Follow-up Time (days)
AF = atrial fibrillation; LA = left atrial; RF = radiofrequency.

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY

Verma A, et al. JACC 2004:45:285-92 KLINIKA KARDIOLOGIE




Rozsah substratu zalezi
vv na velikosti elektrod
Nor-maiching 2 voltazové mapy a 2 CFAE

o mapy LS - 30 pts, 2 katetry:

V<05

Ablacni katetr (MAP, velikost
elektrod: tip: 4 mm, prouzek: 1

. —I T mm; inter-electrode spacing: 0.5—
: S 5-2 mm)

L

é‘: -, = 10-polarni cirkularni katetr

- * (CMC, velikost elektrod: 1 mm;
: J i .IM‘__‘. Inter-electrode spacing: 7—7—7
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Huemer M, et al. doi:10.1093/europace/euw185



Lze fibrozu zobrazit spolehlive na MR?

GE-MRI u 426 pts s FS pfed 1 RFAau 21
kontrolnich pts
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0 90 180 360
Follow Up (days)
Number at risk
Stage =1 133 133 116 105
Stage =2 140 140 114 99
Stage=3 71 7 63 47
Stage =4 42 42 19 12
. Stage - Stage Il
Stage 11l stage 1V ‘ Stage -lil- Stage -IV-

McGann C, et al. Circ A&E 2014;7:23-30 INSTITUT KLINICKE A EXPERIMENTALL eI n “§/|F'
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Patient #1

Patient #2

Patient #3

Original image
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Soucasne algoritmy segmentace jizevnate
tkane jsou zcela nereprodukovatelnée

* The study shows a poor overlap of the segmented LA
DE 7 among high-volume centers..

Karim et al., JCMR 2013:15:105



Hypertenze v LS ukazuje na pritomnost substratu?

TABLE 1 Patient Characteristics (N - 240) 40 a
Age [yra) 60 & 10 g - I . 2
Male 160 (67) . A A -
Body mass index (kg im’) 29 44 E 30
Persistent AF 90 (38) 2 25 o Ar -
Arterial hypertension 152 (63) g " o s

20 ry
Coronary artery disease 26 M) 3 2-‘
Diabetes mellitus s (o) g 15
Antiarrhythmic drugs 147 (61 s 1 . * LAH-
Bets-blockers 156 (ES) g s ‘.' * E-LAH+
ACEI[ARBS 108 (45) o 4 R-LAH+
LV ejection fraction (%) 745
L voluma index (mlfm™) 38 & 1 " - < o
AF present at the assessment- &7 (28) U‘P at rest (mmHg)

LAH prevalence by gender and age LAH prevalence by gender and BMI
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Zvyseni tlaku v LS zhorsuje vysledky
samotné ablace FS

S
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Prispiva FS sama o sobe k
rozvojl substratu v
myokardu LS?
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Atrial ectopic impulses (foci in PV or vena caval junctions)

Potpara TS, Lip GYH.

Bradycardia
Other (supra) ventricular tachycardias
Acute atrial stretch

/ TRIGGERS

Int J Clin Pract, April 2011;65:446-457

Functional (dispersion of atrial
refractoriness, heterogeneous

conduction velocity)
Structural (fibrosis, dilatation)
MODULATORS ATRIAL FIBRILLATION SUBSTRATE

Sympathetic stimulation A

(increased automaticity and !

triggered activity) \'l

Increased vagalt one (shortening of

ERP, triggering of PV firing, increased

dispersion of atrial refractoriness) PERPETUATORS <€ INFLAMMATION

| Biomarkers: CRP, IL-6,
complement, TNF-a, HSP

ELECTRICAL CONTRACTILE STRUCTURAL

REMODELING REMODELING REMODELING
Shortening of ERP (ion channels, Loss of contractility Dilatation
autonomic tone variations) (downregulationof | ,,, and Ultrastructural changes (cellular hypertrophy, myolysis,
Stretch-activated ion channels, Gap myolysis) may trigger glycogen acummulation, dedifferentiation)

junctions (connexins)

thrombus formation and atrial
dilatation

Extracellular matrix (fibrosis, increased collagen formation,
increased matrix metalloproteinases, TGF-1, fibrillin 1, AT

receptors)



U nemocnych s onemocnénim srdce nebyl zjisten
v nékterych studiich rozdil v stupni fibrézy u

nemocnych s a bez FS

H Cases with PAF w Controls

91,5
43 a 45 3
25 Q9 23 1
14,5
o e
%c-::llagen Crossings™ Disconnections >90" turns Epicardial

reflections

13 pts w permanent AF, 13 controls, 9
samples per case from diff areas

Automated detection of
collagen/myocardium ratios

Assessment of
disconnections/interruptions; abrupt

tiirne anirardial AdAaflartinne ~Arnccinnce

Fibrosis (collagen area/collagen+myocardium area ratio) in each location of the heart in cases with PAF and controls

Location Cases with PAF (n=13) Controls (n=13} P

Posterior wall of the right atrium 0.27 (0.03) 0.23 (0.02) .20
Cavo-tricuspid isthmus 0.29 {0.04) 0.22 (0.02) .09
Left atrium, at the half of Marshall's vein route 0.22 {0.05) 0.20 (0.02) 71
Left atrium, at the junction of the left superior pulmonary wein 0.28 {0.05) 0.29 (0.04) .89
Left atrium, at the auricle 0.21 {0.03) 0.20 (0.02) B4
Superior left fat pad 0.29 {0.03) 0.23 (0.03) .19
Posterior right fat pad 0.30 (0.04) 0.27 (0.04) 62
Left posteromedial fat pad 0.25 (0.04) 0.25 (0.02) 92
Ventricular septum 0.22 (0.03) 0.21 (0.01) 72

I.M. de Oliveira et al. Cardiovascular Pathology 22 (2013) 65—-69




Pro podobny
zaver svedci
nase vysledky

46 subjects (19 with AF, and 27 in SR)

AF

Cardiac surgery (CABG and/or valve
surgery), 5x5mm samples RAA, LAA,
LA free wall

10 images per sample, automatic
detection and quatification (volume
fraction)

collagen I, collagen Ill, elastin, desmin,
smooth muscle actin, and VEGF

Smorodinova N, et al. Plos One 2015

INSTITUT KLINICKE AEXPERIMENTALNI MEDICINY -
KLINIKA KARDIOLOGIE n 1§1F
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Remodelace siné muze byt zpusobena dep02|ty
amyloidu

66 LA a 62 RA ouSek s postizenim mitralni chlopné a
FS, 52 vzorku od pacientll s CHSS v SR

[a) L]

150 f P=0.001 f f P= 0.866 1
N
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E W ! Bl Az
c s a0
2 0 + 13,1 [ L3 +
E- 1.1
H |

20 1s
: n 18 ] }
’ Amyloid m amylaid " Diftuse Muilli-foesl
amybaid amylaid
(= 33) {n=133) {n=133) = 33)

Amyloid pritomen v 46 % pts s FS a 12 % pts v SR

Leone O, et al. Eur Heart J 2004; 25, 1237-1241 INSTITUT KLINICKE A EXPERIMENTALN] MEDICINS n ]K./F
KLINIKA KARDIOLOGIE



Progresivni remodelaci sinové svaloviny a nachylnost k
vyvolani FS muze zpusobit obezita

BASELINE OVERWEIGHT OBESE LA RA
f 07k ‘ ;

30 ovci

i Bazalni vys, 4 mésice. 8
mésicl po vysoce kalorické
dieté

10 ovci v kazdém Casovém
useku podstoupilo MRI a
hemodynamicka vysetreni

Scatterplot of spontaneous and induced AF
episodes and bar graph of AF duration

CINSTITUT KEINICKE A EXPERIMENTALNI MEDIC 1-\\' l 7
Abed HS, et al. Heart Rhythm 2013;10:90-100 EENRC AR MOLDULE n M



Jaky ma pritomnost
rizikovych faktoru a
komplexniho substratu FS
dopad na leceni nemocnych
S FS?

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY 4
KLINIKA KARDIOLOGIE n lﬁ



Uginnost €kl v udrzeni SR neni optimalni

Amiodarane b Savelieva |, Camm J, Europace 2009

Uéinnost katetrizaéni ablace v
registru EORP
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— = - . = = Preziti bez arytmie +/- AAD

:\o\ 100% P-Walue <.0001
Izolace plicnich Zil k vylouceni spustééii | § PX 75%
fibrilace sini — revoluéni lé¢ba FS 5
,B“ === 1:1:Paroxysmal i
= —_ Persistent 71%
o 40% - 2:2:Persistent .
S = saLs Long-standing
E persistent 68%
LS 20% A
Au,.i.e;( ; o 20 0 p

Time to first reported recurrence
(in days)

Arbelo E, et al. EHJ. 2017 Jan 18. pii: ehw564
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Cest k provedeni izolace PZ je mnoho

Cryocath, Medtronic

@@ crocam RF Point by point
(CARTO Visitag)
Biosense

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY :
KLINIKA KARDIOLOGIE n “§,F




’ Zobrazeni oblasti nizkych

voltazi muze dale zlepsit
vysledky ablace

Paroxysmal AF

104

Persistent AF
08+
PV1 « Indivduniized substrale modification
T 00%
s 06
B 2
E 4 42%
g 0. V1 « standardend substrate modification
AP view
02
o4 1o rank P« 0.003
. T 4 T T Y T
0 100 200 300 400 500 800
Days afer ablation
Number at risk
L Growp 1 62 39 30 24 6 0
Group 2 82 54 42 39 B 2

124 pts, 62 control group with PVI
plus linear, 62 LVA group with PVI
plus LVA ablation

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY I e
KLINIKA KARDIOLOGIE §F

Kircher S, et al. Europace 2017



Zahajeni dlouhodobé kontroly rytmu s cilem zmirnit symptomy FS

v

-

Srdeéni
selhani

¥
24dné & minimalni znamky e mmiy hpikene hea Ty
strukturalniho postizeni srdce e ahmm&lﬁL‘UH '
[ Volba pacienta ] Volba pacienta ]

[ Volba pacienta®

l

l l

Dronedaron (IA) Katetrizaéni Drnnndurnn [IAJ Katetrizatni Amiodaron
Flekainid (IA) ablace (llaB)® ablace (|1aB)® (1A)
Propafenon (IA) Al'liﬂdll'ﬂl'l {MJ‘
Sotalol (IA)*

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY
R. Cihak, et al., 2016 ESC Guidelines for the management of atrial fibrillation developed in collaboration with EACTS.

Summary of the document prepared by the Czech Society of Cardiology, Cor et Vasa 58 (2016) e636—€683, |




Retrospektivni analyza souboru nemocnych po RFA
FS (IKEM)

Pocet pacientt 2674 800
Pocet vykonu 3663

Vykony / pacienta 1.4%0.7 * —
Paroxysmalni FS 66.7% &

Muzi 68.7% 3

Srdecéni selhani 15.6% %

Hypertenze 58.5% §

Diabetes 11.6% =

CMP/TIA 5.6%

ICHS / ICHDK 8.7%

CHA,DS,-VASc 1.7+1.3

Pouze IPZ 67.7%

Wichterle D, et al. Unpublished data o b St n ll§F



Klinicky vysledek

Priznivy efekt Iécby kumulativné: Délka sledovani po
Bez antiarytmik: 56.1% prvni ablaci (mésice):
Pri IéEbé AAD tfidy Ic: 75.1% Kontrola Prijmér & SD: 29 + 28

frekvence

PFi lecbé amiodaronem:  83.4% _ Median: 19 (IQR: 10 - 39)

1.9%

Spatna _
kontrola

arytmie

. ARAKR AL S KA 8 2 4 AL LA -
KLIN[KA KARDIOLO(JIE n I§F

Wichterle D, et al. Unpublished data



Predpoved’ klinickeho vysledku

Dobra kontrola rytmus bez AA lékU
Coeff SEM P
Intercept 0.77 0.03 <0.00001
Persistujici FS C4) -0.20 0.02 <0.00001
Zenské pohlavi C2) 0.11 0.02 <0.00001
Vék > 60 let C2) 10.09 0.02 <0.00001
BMI > 28 kg/m? @ -0.06 0.02 <0.01
LAd > 42 mm @ -0.05 0.02 <0.01

Wichterle D, et al. Unpublished data LI sLL A S L n llﬂ-j



Rizikove skore versus klinicky vysledek

100%

90%

80%

70% t

Dobra kontrola rytmu

10%

0%

Wichterle D. et al

60% |

50% t

40%

30% |

20% t

a vliv antiarytmik

Vysledek na konci periody sledovani

@ Dobra kontrola rytmu s a bez AA
@ Dobra kontrola rytmu bez AA
Procenta, 95 % CI

‘‘‘‘‘

o

0 1 2 3 4 5

7

Klinické skore za bazalnich podminek

. Unpublished data
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Aggressive risk factor
modification (ARREST AF)

ATRIAL FIBRILLATION (AF) PATHOGENESIS INTERVENTION

i uwm
Eedukfe_nznotnloit! _ Sl o
Ol:lvtI’O a a glykemie ”"“"“ o pned o
Snizeni cholesterolua TG
Lécba spankové apnoe
Atrial remodeling/substrate for AF: Risk Factor Management (RFM):
Structural, electrical, autonomic Biood pressure; weight;
Pathak RK, et al. m.m&
JACC 2014;64:2222-31) |
Atrial fibrillation Subwmnl\odlﬁannn
@ Reduced AF burden |
Atrial fibrillation Continued Risk Factor
10 G 104 Growp catheter ablation Management
3 o RFMx ;W
5 08 - % 08 4
! 3 Substrate progression Substrate modification
% 064 z 06 +
g %
E 04 - i 04 Ablation outcome <——{  Reduced AF recurrence |
i 02 g o2 Pathak, R.X. et al. J Am Coll Cardiol. 2014; 64(21):2222-31.
=
0.0 4 3 : . : : 00 y 3 . ! o INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY I a
o 180 360 540 720 o 180 380 540 720 KLINIKA KARDIOLOGIE §,F
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Mortalitni benefit udrzovani sinusového rytmu

Celkova mortalita po ablaci fibrilace sini

1.00
log rank P = 0.0006

S
S 0.95 |
>N
)
1 .
Q
c
-_é 0.90 RR = 2.0 (95% CI: 1.3-2.9)
©
=
E
< Dobra kontrola arytmie

0.85 ¢ = ANO

0.80 . - : A - : L -

0 1 2 3 4 5 6 7 8 9

Doba od indexoveé ablace (roky)

Wichterle D, et'al. Unpu



Take Home Messages

FS ma nepochybné fadu mechanismu vzniku a u
vetsiny pacientu je markerem kardiovaskularniho
onemocneni

Tito pacienti maji rizikove faktory a abnormality
struktury a funkce leve sine

Sama katetrizaCni ablace zrejme tyto nemocne
nevyleci (ale je velmi dulezitou soucCasti komplexni
lecby)

Udrzeni SR muze vést (kromé zlepsSeni kvality zivota)
K zlepseni progndzy nemocnych s FS

KLINIKA KARDIOLOGIE n ”ﬁ,{“



Dékuji za Vasi pozornost/d’akujem za Vasu pozornost™
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