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U pacientov s CRT a permanentnou fibrilaciou predsieni je otazne kedy
indikovat a ¢asovat ablaciu AV uzla:

e VcCasna ablacia AV uzla po implantacii CRT ma zvysené riziko dislokacie
nedavno implantovanych elektrod a tiez problémov s maturaciou
elektrod u dependentného pacienta.

» Stratégia najprv realizovat ablaciu AV uzla a nasledne implantovat CRT
prinasa dalSie rizika docasnej kardiostimulacie.

e OdloZena ablacia AV uzla po implantacii CRT moZe zniZovat potencialny
benefit CRT.




ANACONDA Trial
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Atrioventricular Node Ablation — Early versus Delayed Timing in Patients with Cardiac
Resynchronization Therapy and Permanent Atrial Fibrillation

Ciel: Prospektivna randomizovana studia pacientov (p) s permanentnou FP indikovanych na
CRT s cielom zistit klinicky efekt véasnej ablacie AV uzla oproti odloZenej ablacii AV uzla.

inklizne kritéria:

. uspesne implantovany CRT systém
. u pacientov s permanentnou fibrilaciou predsieni a srdcovou frekvenciou nad 80/min
. so sucasne pritomnym srdcovym zlyhavanim so zvysenymi plazmatickymi

koncentraciami natriuretickych peptidov adjustovanymi na vek*
Sledovanie 6 mes.

Primarne ciele: hospitalizacie pre Sz, klinicka potreba ablacie AV uzla v ramene odlozene;j
ablacie

Sekundarne ciele: podiel BiV stimulacie, intervencie ICD, klinicka trieda SZ, kvalita

zivota, NTproBNP, ECHO odpoved, celkova mortalita

* Januzzi JL, van Kimmenade R, Laichbury J et al. NT-proBNP testing for diagnosis and short-term prognosis in acute destabilized heart failure: an
international pooled analysis of 1256 patients. Eur Heart J 2006;27:330-37.
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e 37p so srdcovym zlyhavanim (SZ)
* CRT-P 62%

Subor
a metodika

* Priemerny vek v ¢ase zaradenia do studie: 72.4+ 6.6 rokov
* Muizi: 73% (27p)

* |schemickd etioldgia SZ: 24% (9p)

* Klinicka trieda NYHA Ill: 59% (22p)

* Priemerna EFLK: 30£7%

* Priemerna Sirka QRS: 129+32ms

 BLTR:35% (13p)




Randomizacia

vV ramci
elektronického CRF
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v€asna ablacia AV uzla- 18p (zrealizovana pocas inicialnej hospitalizacie)

odloZend ablacia AV uzla - 19p (podla klinickej potreby pocas

poimplantacného sledovania)

Statisticky zakladne parametre bez signifikaného rozdielu v ramenéach
- okrem etioldgie- vyznamne viac ischemickej etioldgie SZ v ramene

vCasnej ablacie

I I L

EARLY (N=18)
DELAYED (N=19)
EARLY (N=18)

DELAYED (N=19)

Valvular

EARLY (N=18)

DELAYED (N=19)

7 (38.9%)

2 (10.5%)

11 (61.1%)

16 (84.2%)
0(0.0%)

1(5.2%)

P<0.001
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V celom subore:
Vysledky:
Primarne ciele « Hospitalizacie pre dekompenzaciu SZ- 2 pacienti
(5%)
- bez rozdielu v ramenach
» Celkovo hospitalizacie - 7p (19%)- spravidla elektivne

hospitalizacie (RFA AVU v ramene odlozenej ablacie, indikacia
HTx, TAVI, MitraClip), 1 p rekurentna sepsa

* 47% (9/19p) v ramene odlozenej ablacie malo
indikovanu ablaciu AV uzla pocCas 6 mesiacov
sledovania, vykon bol realizovany vacsinou po
ukoncCeni studie.




Vysledky:
Sekundarne ciele
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CRT equal or higher than 98% in arms
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p=0.031
474
389
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Visit after 3 months Visit after 6 months

Podiel biventrikularnej stimulacie bol signifikantne vyssi v ramene
vEéasnej ablacie (98% verzus 94%, p=0,017-0,047)

Podiel BiV stim 2 98% vyznamne vysSSi v ramene vCasnej ablacie
(p=0.031)
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Left ventricular ejection fraction during the study in arms Difference of LVEF between baseline and the visit after 6 months in arms
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* V celom subore vyznamne stupla EFLK (+9.5%, p<0,001)

* Signifikantné zlepsenie EFLK v oboch ramenach

* Signifikantne vyssi narast EFLK v ramene vC€asnej ablacie oproti ramenu
odlozZenej ablacie (13% verzus 5.7%, p=0.016)
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EARLY AVN ablation (N=18) DELAYED AVN ablation (N=19)
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Average change of Average change of
N (%) LVEF N (%) LVEF
Non- responders (%)

1(5.6%) 0.0% 6 (31.6%) -6.3%

ECHO responders (%)
s ] 9 (50.0%) 8.6% 8(42.1%) 8.5%

VYS I S d ky . Super-responders (%)

4 .
Sekundarne ciele

8 (44.4%) 18.4% 4(21.1%) 16.0%

Unclassified (%)
0 (0.0%) 1(5.3%)

Number of non-responders, responders and super-responders between
arms
60,0 & Non-responders
< 50,0 Responders
-~ = Super-responders
2 p=0,016 P P V celom subore echo- non-respondéri:
% 40,0 —— 7p (19%)
0
% 200 ECHO responding bol signifinantne lepsi
= ! v ramene v€asnej ablacie (p=0.016)
0 50,0 *  vySSi podiel echo- super-respondérov
N 44,4 42,1
F 20,0 ! — (44% verzus 21%),
£ *  nizsi podiel echo- non-respondérov
3
2 100 211 (6% verzus 32%).
5,6
oo N
EARLY arm DELAYED arm




Vysledky:
Sekundarne ciele
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NT-pro-BNP during the study in arms
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V celom subore sa vyznamne znizilo sa NTproBNP (-
40%, p=0,011)
NT-pro-BNP kleslo v oboch ramenach (viac v ramene vCasnej
ablacie) - nesignifikantne
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« V celom subore sa signifikantne zlepSila klinicka trieda
SZ — narast NYHA Il (p=0,002)

Vysledky: . Zlepsenie do NYHA Il signifikantné (p=0,013) len v
Sekundarne ciele ramene véasnej AVN ablacie

NYHA Il class during the study in arms

90,0
80,0 NYHA Il Delayed arm p=0.163
70,0 —
60,0
50,0
40,0 -
30,0 -
20,0 -
10,0 -
0,0 -

m NYHA Il Early arm p=0.013

NYHA 11 (%)

72,2

NYHA [l Baseline NYHA Il after 3 months NYHA Il after 6 months
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Zlepsenie kvality zivota (sebestac¢nost’, obvyklé a cievnych chorob, a.s.
¢innosti) signifikantné len v ramene véasnej AVN

ablacie

» Mobilita, bolesti/nepohoda, uzkost/depresia bez Statisticky vyznamnej zmeny

Vy's | e d ky . Quality of Life assessment for self-care during the study in arms Quality of Life assessment for usual activities during the study in
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; * Mortalita 6- mesaéna- 2p (5%)

Vysledky: « NKS u p s CRT-P v ramene odloZenej ablacie
Sekundarne ciele * rekurentna sepsa u p s CRT-P v ramene véasne;
ablacie (superresponder CRT)

 Intervencie ICD- ziadne

 Komplikacie ablacie AVU:
» 1p- dislokacia elektrody pri v€Casnej ablacii
* 1p- obnovenie vedenia AV uzlom po RFA AVU u
pacient v ramene odlozenej ablacie
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* Odporucanie pre CRT u pacientov so srdcovym zlyhavanim (SZ) a permanentnou AF
ma podstatne nizSiu dékazovu silu ako u pac v sinusovom rytme.

Vidy zvazit indikaciu katétrovej ablacie FP!:

) Katétrova ablacia FP - je odporucana u pac. s vysokou pravdepodobnostou
CRT u pacientov tachykardiou indukovanej KMP

S permanentnou - sa ma zvazit u selektovanych pacientov s FP a SZ s redukovanou EFLk
fibrilaciou predsieni

AF catheter ablation is recommended in patients
with AF and HFrEF with high probability of

tachycardia-induced cardiomyopathy to reverse left I 8
ventricular dysfunction.®9*¢"!

AF catheter ablation should be considered in

selected AF patients with HFrEF to reduce HF lla B

hospitalization and prolong slipvival =2t eouelbals

Van Gelder IC, 2024 ESC Guidelines for the management of atrial fibrillation, EHJ 2024
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CRT Survey ll: a European Society of
Cardiology survey of cardiac resynchronisation
therapy in 11 088 patients—who is doing what
to whom and how?

Kenneth Dickstein%*, Camilla Normand'2, Angelo Auricchio?, Nigussie Bogale',

Patient characteristics
The median (IQR) age at implantation was 70 (62—76) years, 32%

of patients were aged >75 years and 24% were women. Half of the

<,

AF of which 42% of these were permanent AF}31% had diabetes
mellitus, and 47% had a HF hospitalisation during the previous year
(Table 3).

Vyskyt perm AF pri i

bol 17%

Kolko pacientov ma perm. FP a CRT?

CRT Survey Il
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1043

Table 3 Patient demographics (n =11 088)

Age (years), median (IQR)
Age =75 years
Female gender
Primary HF aeticlogy
Ischaemic
Non-ischaemic
Past history and major co-morbidity
Previous myocardial infarction
Prior revascularisation (PCI/CABG)
Hypertension
Acrial fibrillation
Valvular heart disease
Obstructive lung disease
Diabetes
Anaemia
Chronic kidney disease
(eGFR <60 mL/min/1.73m?)
Previous device (PPM or ICD)
HF hospitalisation during past year
Currently enrolled in a clinical trial

70 (62-76)
32% (3536/11 039)
24% (2686/11 052)

45% (4875/10 953)
55% (6078/10 953)

36% (3957/10 926)
39% (4245/10 924)
542 (6962/10 900)

4459/10 920)
27% (2968/10 920)
12% (1315/10 922)
31% (3428/10 921)
15% (1640/10 916)
31% (3395/10 907)

28%(3059/10 992)
47% (5078/10 917)
8% (918/11 028)

Table 4 Pre-implant clinical evaluation (n =11 088)

In parenthesis, number of patients in each category compared to the total cohort
for each data-point.

CABG, coronary artery bypass grafting; eGFR, estimated glomerular filtration
rate; HF, heart failure; ICD, implantable cardioverter-defibrillator; IQR, interquar-
tile range; PCl, percutaneous coronary intervention; PPM, permanent pacemaker.

Benchmarking the top 10 recruiting
countries

Data from the 10 countries that enrolled the most patients were
compared. There were substantial differences amongst countries in

rha mean aga nf narienre imnlanrad (Fionre TA\ Symnram cavarirv

NYHA class
|
]
1l
v
BMI (kg/m?), median (IQR)
Systolic blood pressure (mmHg), median
(IQR)
Diastolic blood pressure (mmHg), median
(IQR)
Laboratory measurement (most recent),
median (IQR)
BNP (ng/L)
NT-proBNP (ng/L)
Serum creatinine (umol/L)
Haemoglobin (g/dL)
Pre-implant ECG
Heart rate (b.p.m.), median (IQR)
Arrial rhythm
Sinus
Atrial fibrillation
Atrial paced
Other
PR interval (ms), median (IQR)
AV blocl 11711
Pacemaker dependent
Intrinsic QRS morphology
LBBB
Non-LBEB
Intrinsic QRS duration (ms), median (IQR)
<120
120-129
130-149
150-179
=180

3% (370/10 848)

38% (4083/10 848)
55% (5909/10 848)
5% (486/10 848)
27 (25-31)

122 (110-137)

72 (66-80)

422 (150-1115)
2400 (1049-5517)

100 (83-129)
13 (12-15)

70 (60-80)

43% (7496/10 836)
(26392778110 836)
7 (303/10 836)

2% (259/10 836)
180 (160-210)
19% (2026/10 700)
14% (1511110 752)

73% (7861/10 800)
27% (2939/10 800)
160 (140—174)
8% (711/9535)

5% (505/9535)
19% (1779/9535)
47% (4486/9535)
22% (2054/9535)
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Cardiac resynchronization therapy (CRT) 15 a well-established therapy for patients with heart failure (HF)
and wide QRS configuration, especially for those in sinus thyvthm. However, for those with permanent AF,
atrioventricular nodal (AVN) ablation use remains under debate. Our objective was to evaluate clinical
outcomes and mortality of AVN ablation in HF patients with permanent AF recetving CRT. Electronic
publication database and reference lists through October 1, 2013 were searched. Observational cohort
studies comparing CRT patients with AF who recerved etther AVN ablation or medical therapy were
selected. Outcomes included mortality, CRT nonresponse, changes in left ventricular remodeling. and
functional outcomes, such as New York Heart Association (NYHA) functional class, quality of life, and 6-
minute hall walk distance. Of 1641 reports identified, 13 studies with 1256 patients were included. Among
patients with permanent AF and msufficient biventricular pacing (<90%), those who had undergone AVN
am compared to those who did not had numerically lower all-cause mortality (risk ratio [RR]: 0.63;

95% confidence interval [CI]: 0.42 to 0.96, P =0.03) and significantly lower nonresponse to CRT (RR:
0.41,85% CI: 031 to 0.34, P=0.00001). Furthermore, AVN ablation was not associated with additional
improvements on left ventricular ejection fraction, NYHA functional class, 6-minute hall walking distance.
and quality of life. In patients with permanent AF undergoing CRT, AVN ablation tended to reduce
mortality potentially and improved clinical response when it was applied to patients with madequate
biventricular pacing (<90%). Randomized controlled trials are needed to further address the efficacy of
AVN ablation amnong this population.
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A total of 1256 CRT-AF recipients was involved,
of whom 644 underwent AVN ablation, and
798 were on pharmacological therapy for rate

control.

V publikovanych studiach CRT s permanentnou
podstupilo AF ablaciu AV uzla
45% pacientov

Porovnavanie celkovej mortality v 6 Studiach:

Risk Ratio Risk Ratio
Study or Subgroup _Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ferreira 2008 27 10.3% 0.59[0.20,1.79) =
Gasparini 2008 125 19.8% 0.42[0.22,0.80) -
Dong 2010 109 12.2% 0.32[0.12, 0.86) e
Eisen 2013 56 4.2% 0.35[0.05, 2.35) —
Tolosana 2013 79 29.0% 0.97 [0.66, 1.43) _‘I
Jedrzejczyk 2013 20 24.4% 0.85[0.51,1.41)
Total (95% CI) 416 100.0% 0.63[0.42, 0.96] L 4
Heterogeneity. Tau*= 0.12; Chi*=9.70,df=5 (P = 0.08); I*= 48%
Test for overall effect: Z= 217 (P = 0.03)

0.01 0.1 1 10 100
Favours AVNA+ Favours AVNA-
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Thirteen Studies and Patient Characteristics

Mean Age,
Study Author, Year Design Inclusion Criteria Sample Size ¥ Male Permanent AF Mean Follow-up ICD Ablation Criteria Outcome
Molhoek, 2004 + Drug-refractory HF, SR 30 688 80 100% persistent AF 18 = 6 months —  Not reported Clinical outcome
NYHA II-TV, LVEF =35%, QRS duration =120 ms AVNA+ 17 63=102 op@ _
AVNA- 13 —
Gasparini, 200 6L + Drug-refractory HE, NYHA = II, LVEF =35%, QRS duration =120 SR 511 63=10 773 100% permanent AF 252 = 18 months 58.5 BiVP% <83% Clinical outcome
ms AVNA+ 114 679 868 483
AVNA- 48 64=6 83.3
Tolosana, 2008 4] Drug-refractory HFE. SR 344 67=9 572 100% permanent AF 12 months 52 Poor rate control Clinical outcome,
WYHA M-IV, LVEF =35%, QRS duration =120 ms AVNA+ 10 607 632 mortality
AVNA- 107 68=10 —
Ferraira, 2008 4] Drug-refractory HE, SR 78 66=10 74 Contains all kinds of AF, not listed G months 76 Inadequate BiVP% or ICD Clinical outcome,
WYHA =1I, LVEF =35%, QES duration =120 ms AVNA+ 26 67+0 gy foreach 77 shocks mortality
AVNA- 27 T0=8 Bl 83
Gasparini, 200 g2 + - SR 1042 63=9 75 100% permanent AF Median follow-up of 34 57.8 BiVP% =853% Mortality
AVNA+ 118 67=9 86 months 40.7
AVNA- 125 66=9 78 552
Schutte, 2000 Q0 Drug-refractory HFE. SE 64 702 862 100% permanent AF 11 = 0.34 months —  BiVP% <00% Clinical outcome
NYHA III-TV, LVEF =35%. LEBB AVNA+ 27 _
QRS duration =120 ms ~
AVNA- @ —
Dong. 2010 + Drug-refractory HE. AVNA+ 45 72+9 84  B88% permanent AF 274 days 100 Poor rate control Clinical outcome,
symptom, LVEF £35%, QRS duration 2120 ms AVNA— 100 68=11 a7 922 davs 100 mortality
Tolosana, 2012 + Drug-refractory HE, SR 156 66=9 77 100% permanent AF 12 months 87 BiVP% =83% Clinical outcome,
NYHA =1II. LVEF =35% QRS duration =120 ms AVNA+ 13 68=10 g4 76 mortality
AVNA- 33 67 =9 67 61
Himmel 2012 + Drug-refractory HF. SE 230 6090 —  100% permanent AF 12 = 3 months —  BiVP% <80% Clinical outcome
NYHA II-TV, LVEF =35%, QRS duration =120 ms AVNA+ 15 T0=7 _ _
AVNA- 31 69=9 — —
Teolosana, 2013 + Drug-refractory HE. AVNA+ 76 T0<=38 82 100% permanent AF At 49 BiVP% <B5% Clinical outcome,
NYHA III-TV, LVEF =35%, QRS duration =120 ms AVNA— 7O 58+8 g1 12, 24, 36, and 60 months 62 mortality
Eisen 2013 4] Mot specifically reported, average NYHATIII, LVEF SR 109 68=11 78.8  47% permanent AF At 12 and 24 menths 642 — Clinical outcome,
=35%. QRS duration =120 ms, AVNA+ 10 T0=13 780 185 mortality

Abbreviations: AF, atrial fibrillation; AVN, atrioventricular nodal; AVN A+ patients who had undergone AVN ablation;

ventricular ejection fraction; NYHA. New York Heart Aszociation; SF. sinus rhythm.

~ indicates that information was not reported, + indicates prospective design and 0 indicates retrospective design.
#Trials did not report separate information for the AF subgroup.
"The 2 articles by Gasparini included duplicate patients but assessed different outcomes.

AVNA-, patients who did not undergo AVN ablation; BIVE. biventricular pacing; HF, heart failure; ICD), implantable cardioverter defibrillator; LVEF, left
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* randomizovanad Studia u pacientov s permanentnou fibrilaciou predsieni a tzkym QRS, ktori
boli hospitalizovani pre srdcové zlyhdvanie v poslednom roku (bez ohladu na EFLK

a srdcovu frekvenciu)

APAF-CRT
Mortality Trial

e 133 p, priem. vek 73 £ 10 ., 47% Zien
* Predcasne ukoncena pre efektivitu po 29 mes.

AV junction ablation and cardiac resynchronization for patients with permanent atrial fibrillation and narrow
QRS: The APAF-CRT Mortality Trial. Brignole M et al.

Trial population >> Randomization >> Optimization >> Death from any cause (ITT analysis) >

0
Rate control " % ABL+CRT
63 LBLecRr || HR=70bpm || 11% (7pts) |
133 pts with: i
* Permanent AF ol DRUGS
+ Narrow QRS e .
« 21 HF hospitalization ol Es:_u‘?at:d 2:! : {)?)04
« Severe symptoms Rate control = A aF =.. , p=0. 5
70 prues || HR=82bpm || 20% (20 pts) |5 : RRR=74% ARR=27%

|
0 f 2 3 4
Years

Brignole M, EHJ 2021




A Death from any cause B Death from any cause or hospitalization for HF
100 5% L—I 100
90| = L s 90f . . .
g wf s 5 oo} * Mortalita 11% v skupine Abl + CRT verzus 29% v skupine
70} 70 .
g oF - 2 of farmakoterapie, (HR) 0.26, P = 0.004
% o a1% 'gv ok A7% Abl+Pm
s YO s “f brug . . e .
T —— L = * Kombinovany ciel mortalita a hospitalizacia pre SZ- v skupine
> 20 P=0.004 by Cox regression 7 20} P=0.003 by Cox regression .
® oE  p-0.006 by logrank test ® GE  roozoyiosrkie Abl + CRT 29% vs. farmakoterapie 51%; HR 0.40, P = 0.002
0 -ﬁ i 1 L 1 " 1 L 1 0 ’1 . 1 L 1 i 1 " 1
0 1 2 3 4 0 1 2 3 4
, Years _ Years * Efektivita bola rovnaka v skupine EFLK <35% a >35%.
Number at risk Number at risk
Abl+Pm 63 52 41 27 12 Abl+Pm 63 51 36 21 9
Drg 70 56 38 29 9 Drg 70 4 27 21 7
C Death from any cause in patients with EF <35% D Death from any cause in patients with EF >35%
100 4% 4% 100 6%
90 bl+Pm 90 -
g 8ol & ;\": 8ol Abl+Pm
g 70 :_ g‘ 70 [ Ve [ ] ~ Ve [ ]
% g or Zaver: liecba ablaciou AV uzla
S 4f S 4ol
s 30k ’ ! 2 30} $0; 08-0. ° v e W V4
T Al e Ial Bl e a resynchronizacnou liecbou vyznamne
10F P=0.11 by log-rank test 10k P=0.035 by log-rank test
0 ! 0 [ ] L] [ X ]
LI R I R L R I B redukovala mortalitu oproti farmakoterapii na
I ears
Number at risk e Number at risk
Abl+Pm 27 21 16 9 6 Abl+Pm 36 31 25 18 6 kontrolu SF
Drg 26 2 18 13 4 Drug 44 4 20 16 5
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CRT+ ablacia AVU Ablacia AVU a CRT sa ma zvazit v skupine pac. s permanentou FP vyznamne
Verzus symptomatickych hospitalizovanych pre SZ

IPV

Atrioventricular node ablation combined with cardiac resynchronization therapy should be considered in severely symptomatic patients
with permanent AF and at least one hospitalization for HF to reduce symptoms, physical limitations, recurrent HF hospitalization, and lla B
mortality.

Van Gelder IC, 2024 ESC Guidelines for the management of atrial fibrillation, EHJ 2024
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Odpovede projektu ANACONDA:

* U pacientov s CRT a permanentnou FP so SF nad 80/min sme potvrdili klinicky
benefit v€asnej ablacie AV uzla. Jej odloZenie pri suCasnej optimalizacii
farmakoterapie podobny benefit neprinasa.

* Vyznamne vyssi podiel BiV stim

* Vyznamne lepsi echokg responding

* Vyznamné zlepsenie triedy SZ, niektorych parametrov kvality Zivota
* Vysoky podiel naslednej potreby ablacie AV uzla (49%)
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