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Atriyal fibrilasyonda inflamasyon ve fibrosis

» AF'nin nedeni olarak Fibrozis » Fibrozisin / inflamosyonun
belilenmesi/ortaya konulmasi

» | ab «Belirleyicilemn

» AF etiyopatogenerzi

= (Yapisaly yeniden bicimlenme e
» Goruntuleme

» AF'nin elektrofizyolojik zemininde = MR I

fibrozisin rolu

» Bir AF nedeni olarak «Fibroftik atriyal
kardiyomiyopatin

- ) . » Fibrozisi hedefleyen yaklasimiar
» AF'nin sonucu olarak Fibrozis

= jlaclar 2
» (Elektriksely yeniden bicimlenme = (Upstreamy ilaclar
» AF'de inflamdsyon » |nflamasyon Snleyici

» Fibrozis dnleyici

e e
» Neden 2 / Sonug ¢ ® Fibrozise dayanan stratejiler




AF’'de fibrozis
- neden mi, Sonu¢ mu ¢ -

» AF insanlarnn yaklasik %70'inde bir yapisal (kalp) hastaliginin sonucu | x

» ‘“Lone” AF olgulannin atriyumlarinda sinus ritmindeki kontrol olgularnna gore
daha fazla kollajen depolanmasi | xx

» Mitral kapak hastaligr ve kardiyomiyopati gibi yapisal hastaliklarla birlikte
olan AF'de de fibrozis daha cok | xxx, xxxx

» EkstrasellUler matriks hacmi ve konpozisyonu AF nin kalicillasmasiyla iliskilidir I xxxx

= AF ablasyonu yapilan hastalarda hem islem basarisini hem de nuksu
ongormede MR ile ortaya konulan sol atriyum fibrozis derecesi belirleyici
olabilir I xxxx, xxxxx

x Levy S. Pacing Clin Electrophysiol. 1997,20:2670-2674.
xx Frustaci A, et al. Circulation. 1997;96: 1180-1184.
xxx Boldt A, et al. Heart. 2004,;90:400-405.

xxxx Oakes RS, et al. Circulation. 2009; 119:1758-1767.
xxxxx Mahnkopf C, et al. Heart Rhythm. 2010 Jul 2



AF'nin nedeni olarak Fibrozis

Myocyte

» Kalp yetersizligi /mitral hastaligr ve \
. ectrica _ uncoupling rial
yaslonma modelleri bt = Fibrosis

g Atrial
Dilation

» Yapisal “yeniden bicimlenme”

» Fibrozis — lokalize iletim yavaslamasi ve
heterojenite artisi - reentry

| Rapid and/or irregular
Vent: ar rate

= Atriyal iyonik akim degisiklikleri ve Ca2+

kullanim ozellikleri | Burstein B, Nattel S. J Am Coll Cardiol 2008:51:802-9
= “Stabil bir yuksek frekansh alan” -
» Daha az oranda “fokal tetiklenmis aktivite S . B B
alanlan™ -
» % J:\i’s’ {:'
Tan AY, Zimetbaum P. J Cardiovasc Pharmacol 2011;57:625-629 N T

AF’'nin elektrofizyolojik temelleri



AF'nin nedeni olarak Fibrozis
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AF'nin nedeni olarak Fibrozis

» Bir AF nedeni olarak «Fibrotik Atriyal Kardiyomiyopatiy

A - Patient with ,focal AF“/no atrial fibrosis B - Patient with moderate atrial fibrosis
. Age, 47 years . Age, 49 years
. No structural heart disease . No structural heart disease
f Paroxysmal AF for 12 years . Paroxysmal AF for only 7 months
(in the last 2 years almost daily episodes) (estimated overall 10 — 12 AF episodes)
“ AF episode length minutes to maximal 2 h * AF episode length directly 24 —-36 h
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Kottkamp H. European Heart Journal (2013) 34, 2731-2738



Paroxysmal AF
(AF history, 12 years)

Paroxysmal AF
(AF history, 7 months)

Persistent AF

..

3

.

@ B @ ®

18 LY e T
[ Ay

No fibrosis, ’ Paroxysmal AF ‘ Mild fibrosis, ‘
No FACM v S sty 2.5 years) :l Facm 2l ¢

Moderate fibrasis, F! Paroxysmal AF & Severe fibrosis, F
FACM 11 > AF history, 2.5 years) B FACM III iS¢ ’

@ i F

Mild fibrosis J ' - < Severe fibrosis
- Persistent AF ‘ : ’ :
FACM | bur® 8 FACM Il ot *




AF'nin nedeni olarak Fibrozis

» (Fibrotik atriyal kardiyomiyopati»
» (Lone AR olgulannin dnemli bir kismi ¢
» Tasikardi-Bradikardi sendromu ¢
Tani ¢
®» Flektroanatomik haritalama

» Girisimsel |

» (Delayed Enhancementy (DE) - MRI

®» Kollajen sentezinin serum belirleyicileri ¢
» P|CP

» Genetik ¢

» C-reaktif protein ¢

Kottkamp H. European Heart Journal (2013) 34, 2731-2738




AF'nin sonucu olarak Fibrozis

» (Elekiriksel Yeniden Bicimlenmey
» Hizli atriyal uyarlar (pacing / tasikardiler)
» Fibrozis daha az !

» Elekirofizyolojik degisim belirgin |
» |cal ve potasyum akimlarinda «downregulasyony

» Afriyal refrakter periyodda (ARPD) kisalma

= Multipl yuksek frekansh “wavelets” !
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AF ve Fibrozis

» Atriyal Fibrozisin mekanizmalar ¢
» “Renin-Anjiyotensin-Aldosteron sistemi”

» Aldosteron
» Anjiyotensin |
ransforming growth factor-b1”

» Anjiyotensin Il ile TGF-b1 expresyonu ve kollajen
Uretfimi

» PDGF
= Fipbroblast proliferasyonu ve diferensiyasyonu
» “Oksidatif stres yolaklan™
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Burstein b, Nattel S. J Am Coll Cardiol 2008;51:802-9%
Tan AY, Zimetbaum P. J Cardiovasc Pharmacol 2011;57:625-629



Inflamasyon — AF iliskisi
- neden mi sonuC mu ¢ -

Inflamasyonun AF'yi tefiklemesi 2 = AF'nin inflamatuar durumu tetiklemesi 2
» [nflamatuar durumlarda AF | » SinUs ritmine dénUsle CRP dUsUsU
» MiyoKardit, perikardit, postop, vb... » Ablasyon sonrasi CRP dUsusU |

= Epidgmiyolojik ¢calismalar » AF'nin frombotik sonuclarnyla inflamasyon
=/Nomen's Health Study lliskisi !
= AF —CRP iliskisi

Guo Yetal. J Am Coll Cardiol 2012;60:2263-70)



AF ve Inflamasyon
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TRENDS in Molecular Mediane

Lokosit aktivasyonu
«C-reactive proteinn

» Hepatositlerden akut faz reaktani olarak
sentezlenir.

Monositlerde «tMCP-1-mediatedy kemotaksis

» Doku faktdrU sekresyonunun induklenmesi
ve prokoagulan aktivite

» CRP-AF iliskisi ¢
» AF tekrannin belirleyicisi ¢
» AF olusmasinin belirleyicisi ¢
«Tumor necrosis factorn
» Monosit ve makrofajlarldan sentez
» Proinflamatuar
» AF'de LA capi ve fibrozis ile iliski @
» AF'nin kalicilasmasiyla iliski ¢
«Interleukin-2»
» Akfive T lenfositlerince sentez
» Post op AFile iliski @
» DUsUk dUzeyleri KV basarisiyla iliskili @
«Interleukin-6»
= Proinflamatuar
» Akut faz reaktanslarinin sentezini uyarir

» AF'nin olusmasi ve kalicilasmasiyla iliski ¢
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Fibrozisin belirlenmesi/ortaya konulmasi

» | ab «Belirleyicilern ¢2¢

Table 1. Inflammatory biomarkers in atrial fibrillation: patient studies®

il = e s
Il'h

b days Longitudinal Interrelation of arrhythmia with CRP- and complement-plasma
levels after CABG
LBOG 6.9 + 1.6 years Longitudinal Predictive value of CRP levels for AF occurrence
T7 2305 days Longitudinal CRP and IL-6 levels in patients with chronic AF
a0 - Cross-sectional  Association of CRP and IL-6 levels with AF and left atrial size
1011 4 years Longitudinal Prediction of risk of CRP levels for AF
T2 125+ 57 months Longitudinal Association of AF recurrence after PV] with CRP levels
R187 14 years Longitudinal Predictive value of CRP for incident AF
3120 9.7 years Longitudinal Predictive value of CRP for incident AF
IL-& T7 2305 days Longitudinal CRP and IL-6 levels in patients with chronic AF
a0 - Cross-sectional  Association of CRP and IL-6 levels with AF and left atrial size
46 1 year Longitudinal IL-& levels and prediction of sinus rhythm maintenance in

patients with lone AF; association of TMF-oa and IL-6 levels
with lone AF

84 180 days Longitudinal CRF and IL-6 levels predict AF recurrence after cardioversion
374 = Cross-sectional Correlation of CRP and IL-6 levels with AF
THNF-c 46 1 year Longitudinal IL-& levels and prediction of sinus rhythrm maintenance in

patients with lone AF; association of TMF-o and IL-6 levels
with lone AF

Leukocytes 12 - Cross-sectional  Atrial histology in biopsies of right atrial septum or wventricles
from patients with lone AF
253 b days Longitudinal Correlation between postoperative leukocyte count and AF
35 - Cross-sectional Leukocyte infiltration in atrial appendage tissue from patients with AF
16 - Cross-sectional Leukocyte infiltration in atrial appendage tissue from patients with AF
MPO 42 3 months Longitudinal Correlation of AF burden with myeloperoxidase plasma levels

R0 14 months Longitudinal Recurrence of AF on ablation

MMP2
Friedrichs K . Trends in Mol Med 2011;17, No. 10



joe S Novel fibro-inflammation markers in assessing
e o left atrial remodeling in non-valvular atrial

- - -
fibrillation
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iComes pondiing Authaor: Osman Sonmes, &-rrusil: of s anmee 2000 @pmail oom
Sounce of sup part: The mbes fracd of this m anuseripd hoe besen Sofenfesd and petan e 24 an o @l predentafion in The 2oe0 kaions] Cardiakogy Congress,
Octaber 26-2020 13, hntabya, Turkey

Backgrouwnd: Structural remodeling is associated with the fibroinflammatory process inthe atrial extracellular mat rix. In the
present study we aimed to investigate whet her serum levels of new circulating remodeling markers differin
patients with atrial fibrill ation [AF) compared to patients with simes rhythm.

Material fMethods: The stwdy population incheded 52 patients diagnosed with non-valvular AF and 33 age-matched patients with =i-
mues rhythm. Serum levels of Galectin-3, matrix metalloprotainase-4 [MMP-2), lipocalin-2 (Lon2/MGAL), H-terminal
prope ptide of type |l procollagen (PIINF), Hs-Crp, and neutrophil4odymp hooyte ratio [NLE] were measured.
The left atrial wolume (L&) was calculated by echocardiographic method and LAY index was caloulated.

Resu fs: Galectin-3, MMP-9, and PIlINP levels were significantly higher in AF patients except NGAL levels (1166 pg'ml
[1126—1204) and 1204 pg'ml (1166-1362) p=0.001, 104 [B1-179) pg/m] and 404 [162-564) pg/ml pc0.0001,
and 1101 [500-1%60) pg'ml and &7 10 [2370-9950) peim| pol0001, respectively). The NLE and HsLRP levels
ware also higherin AF [21+10 and 27411 p=002 and 4.241.9 mgL and &.044.7 mg'L p=0u04, respactivaly).
Im correlation analyses, HLR showed a strongly significant cormelation with LAV, but Hs-CRP did not (p=0.007
r=0247, Paarson test and p==0808 r=0025, Pearson test, respactively]. Moreover, Galactin-3, MMP-%, and FlIINP
had a_strong positive comalation with LA (p=0002 1 r=640, Spearman test and p=00004 r=031% Pearson test,
and p=00004 r=0325 Pearson test, respectivaly).

Conclusions: Movel fibrosis and inflammation markars in AF are correlat ed with atrial remodeling. Several unexplained mech-
anisms of atrial remodeling remain, but the present study has taken the first step in elecidating the mecha-
nizme invohing fibrosis and inflammation markers.




Flectrophysiology

Circulating fibrosis biomarkers and risk of atrial
fibrillation: The Cardiovascular Health Study (CHS)

Michael A. Rosenberg, MD, " Marlena Maziare, MSc, © Alex Y. Tan, MD, * Nicole L. Glazer, PhD, ® Susan J. Zieman, MD, PhD, "
Jorge R, Kizer, MD, M5Sc, ® Joachim H. Ix, MD, MAS."™ Luc Djousse, MD, ScD,’ David . Siscovick, MD, MPH, +*
Susan R. Heckbert, MD, PhD, " and Kenneth J. Mukamal, MD, MPH ™™ Boston, MA; Seattle, WA; Richmond, VA;
Baltimore, MI); New York, NY; and San Diego, €A

Bu:kgrnu nd Cardiac fibrosis is thought to play a central role in the pathogenesis of afrial fibrillation [AF). Retrospective
studies have suggested that circulating fibrosis biomarkers are associated with AF, but prospective studies are limited.

Methods We measured circulating levels of 2 fibrosis biomarkers, procollagen type lll, Nterminal propeptide [PIINP)

and transforming growth factor B1 among participants of the CHS, a populationbased study of older Americans. We used
Caox proportional hazards and competing risks models to examine adjusted risk of incident AF over a median follow-up of

8.8 years.

Results Levels of PIINP were assessed in 2,935 participants, of whom 767 developed AF. Compared with the median
PIINP level (4.45 pg/L), adjusted hazard ratios [?5% Cls) were 0.85 (0.72-1.00) at the 10th percentile, 0.93 (0.88-0.99) at
the 25th percentile, 1.04 [0.95-1.04) atthe 7 5th percentile, and 1.07 (0.90-1.26) at the 90th. Transforming growth factor B1
levels, assessed in 1,538 paricipants with 408 cases of incident AF, were not associated with AF risk.

Conclusion In older adults, PIINP levels were associated with risk of incident AF in a complex manner, with an
association that appeared to be positive up to median levels but with little relationship beyond that. Further studies are required
to confirm and possibly delineate the mechanism for this relationship. (Am Heart ] 2014;167:723-728.e2 )




Galectin 3 and incident atrial fibrillation in
the community

Jemnifer E. Ho, MD,™® Xiaoyan Yin, PhD,® Daniel Levy, MD,*° Ramachandran 8. Vasan, MD,**

Jared W. Magnani, MD,*" Patrick T. Ellinor, MD, PhD. © David D. McManus, MD, S¢M,** Steven A. Lubitz, MD, MPH, *
Martin G. Larson, ScD,™® and Emelia J. Benjamin, MD, ﬁt?r'[""]Framiugbﬂm, Boston and Worcester, MA: and
Bethesda, MDD

Background Galectin 3 (Gal-3) is a potential mediator of cardiac fibrosis, and Gal-3 concenfrations predict incident
heart failure. The same mechanisms that lead to cardiac fibrosis in heart failure may influence development of atrial fibrosis
and atrial fibrillation [AF). We examined the association of Gal-3 and incident AF in the community.

Methods Plasma Gal-3 concentrations were measured in 3,306 participants of the Framingham Offspring cohort whe
attended the sixth examination cycle [1995-1998, mean age 58 years, 54% women). Cox proportional hazards regression
models were used to assess the association of baseline Gal-3 concentrations and incident AF.

Results Over a median follow-up period of 10 years, 250 participants developed incident AF. Crude incidence rates of
AF by increasing sexspecific Gal-3 quartiles were 3.7%, 5.9%, 9.1%, and 11.5% (log-rank test P < .0001). In age- and sex
adjusted analyses, each 1-5D increase in logGal-3 was associated with a 19% increased hazard of incident AF [hazard ratio
1.19,95% Cl 1.05-1.36, P = .009). This association was not significant after adjustment for traditional clinical AF risk factors

(hazard ratio 1.12, 95% Cl 0.98-1.28, P = .10).

Conclusion Higher circulating Gald concentrations were associated with increased risk of developing AF over the
subsequent 10 years in age- and sex-adjusted analyses but not after accounting for other traditional clinical AF risk factors. Our
results do not support a role for Gal-3 in AF risk prediction. Further studies are needed to evaluate whether Gal-3 plays a role in
the development of AF substrate similar to HF. [Am Heart | 2014,167:729-734.e1 )




Fibrozisin belirlenmesi/ortaya konulmasi

Goruntuleme ) TR &
» Elekfroanatomik voltqj - '
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Paroxysmal AF & Moderate fibrosis, Paroxysmal AF Severe fibrosis,
(AF history, 7 months) ° FACM 11 ! . AF history, 2.5 years) B FACM III

Porcictant AF % Mild fibrosis ? Persistent AF ) Severe fibrosis
» @ FACM | bur® B FACM Il

Kottkamp H. Heart Rhythm 2012;9:481-482
Kottkamp H. European Heart Journal (2013) 34, 2731-2738




Fibrozisin belirlenmesi/ortaya konulmasi

Goruntuleme
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Figure 1. A series of left atrial MRI 3D reconstructions displayed in the RAO and PA projections illustrating areas of fibrosis (bright green) across the 4
stages of fibrosis. Utah stage 1: <5% fibrosis, Utah stage 2: 5-20% fibrosis, Utah stage 3: 20-25% fibrosis, Utah stage 4: =>35% fibrosis.

Journal of Cardiovascular Electrophysiology  Vel. 22, No. I, Januaryv 2011




TABLE 1
Characteristics of 120 Patients with Preablation Quantification of Left Atrial Fibrosis

Ltah Stage 1 Utah Stage 2 Ltah Stage 3 Ltah Stage 4
(=5%) (5-20%) (20—35%) (=35%)
(N =10} iN=T1) (N = 23) (N = 16) P-value
Age (years) S8+ 14 62 1+ 13 67+ 13 68 = 8 ns
HTN (%) 50.0 53.5 S56.5 438 ns
Diabetes (9%) 10 7.0 21.7 6.3 ns
Coronary disease (%) 30 12.7 13.0 15.8 ns
CHEF (%) 10 5.6 4.3 12.5 ns
LWV EF (%) 57.2 3.5 51.8 95 497+ 114 448 £ 132 ns
Paroxysmal/persistent AF (%) G040 45/55 35/65 25,75 ns
ns = nonsignificant. S
W Persistent B Paroxysmal
100% ' S o
l o
| —
S .
o
8.
o
8 -
p=d - - -
o 300 400
Fallow up time from catheter ablation
Utah stage 1 — AN S1000 3
tah stage 2 Utah stage 4

Stage 1 Stage 2 Stage 3 Stage 4

Figure 2. Distribution of paroxysmal and persistent atrial fibrillation across Figure 5. Kaplan—Meier depicting AF recurrence stratified over the differ-
the 4 stages of fibrosis. Note that each stage is a heterogeneous mix of both  ent stages of structural remodeling. Utah stage 1: <5% fibrosis, Utah stage
AF phenotvpes with more predominant persistent AF in advanced stages. 2: 5-20% fibrosis, Utah stage 3: 20-35% fibrosis, Utah stage 4: =35%

fibrosis.
\\ Journal of Cardiovascular Electrophysiology Vel. 22, No. I, January 2011




Is lone AF lonely yete What about the atrial fibrosis in lone AF and implications on the

cryoablation success?

U. Canpolatl, A. Otol, H. Yorgunl, M. Sahinerl1, H. Sunman2, E.B. Kayal, L. Tokgozoglul, G. Kabakcil, N. Ozerl, K.
Aytemirl. 1Hacettepe University,

Faculty of Medicine, Department of Cardiology, Ankara, Turkey; 2Ankara Diskapi Education and Research Hospital,
Ankara, Turkey

»  Purpose: Structural (atrial fibrosis), electrical and contractile remodelling play major role in the development of a vulnerable
atrial substrate for AF. Serum transforming growth factor (TGF)-B1 is the key mediator and related to the degree of atrial
fibrosis. Although pulmonary vein isolation (PVI) is an effective therapetic method to eliminate triggers in the pathogenesis,
the impact of atrial substrate on the PVI success remains unclear. In this study, we aimed to investigate the relation of serum
TGF-B1 level and degree of left atrium (LA) fibrosis using delayed enhanced magnetic resonance imaging (DE-MRI) and
effects on the success of PVI in patients with lone paroxysmal AF.

» Methods: A total of 41 symptomatic lone paroxysmal AF patients (24 male, 58.5%; mean age: 49.2+7.6 years) underwent
cryoballoon based catheter ablation. Cardiac DE-MRI to quantify atrial fibrosis, serum TGF- B1 levels, clinical and
echocardiographic data were collected before cryoballoon ablation. Postablation blanking period was observed for 3
months. Results: Duration of the AF symptoms was median 60 months and mean EHRA score was 3.0+0.55. Mean LA
anteroposterior diameter was 37.4+3.3 mm in all patients. DE-MRI revealed left atrial fibrosis in 27 (65.9%) patients [13 (31.7%)
mild, 9 (22%) moderate and 5 (12.2%) severe fibrosis] with the median enhancement of 5% of the LA. At a median follow-up

time of 18 months, 32 patients (78.1%) remained free of AF recurrence. While only serum TGF-B1 level (p=0.008)
found as the Fredlcior of the presence of LA fibrosis; both serum level (p=0.00T) and
duration of AF episode (p=0.001) were found as the predictors of the extent of LA fibrosis. In
mulfivariate cox regression analysis, extent of the LA fibrosis (p= 0.007) and early AF recurrence
(p= 0.011) were found as the mdepenaeni predictors of AF recurrence. Serum TGFB-1 level of
>15.894 pg/mL predicted the presence of LATibrosis with a sensifivity of 70.37% and specificity of
100%. Also LA fibrosis extent of >20% predicted the development of AF recurrence with sensitivity
of 100% and specificity of 93.75%

»  Conclusion: LA fibrosis determined by DE-MRI and increased serum TGFR-1 level play major role in LA structural remodelling
and has an impact on the success of PVI. Presence and extent of LA fibrosis using DE-MRI may help select appropriate
patients for catheter based AF ablation and improve procedural outcome.




Fibrozisi hedefleyen yaklasimlar

» |[aclar ¢
» (Upstreamy ilaclar
= nflamasyon &nleyici

» Fibrozis Onleyici

» [iprozise dayanan stratejiler

= Ablasyon ¢




