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Peslome

Lienb. N3yunTb Te4eHNe XPOHUYECKON CepAEYHON HEA0CTaTOYHOCTU NPU MAapOKCU3MaNbHOM 1 MepCUcTUpytoLleit GubpuanaLmm npeacepavi B paH-
HeM nepuoge Nnoc/e onepalymn KaTeTepHo KpMobannoHHoM abiaumm yCcTbeB eroyHbIX BeH. MaTtepuan u Metogbl. LlecTbaecaT ceMb nauneHToB
(cpeaHui Bospact 65,07 + 7,72 net, 31(46,3 %) My»umH) ¢ dubpuanauuein npescepamnin U XpOHUYECKON CepAeYHON HeAOCTaTOYHOCTbIO pasie/ieHbl
Ha 2 rpynnbl: | — napokcusmanbHas, Il — nepcuctupytowas ¢pubpuanauma npeacepAvin. Bce naumeHTs Noay4namn NnepBruyHyto KprobanioHHyto abna-
LMo Mo CTaHAapTHOM MeToauKe. [lo 1 Yepes 3 MecsALa Noc/e onepayuy NPOBOAUANCH TECT 6-MUHYTHOM X0Ab6bI, OLEHKa Ka4yecTBa X13HW No MuH-
HECOTCKOMY OMPOCHWKY, ypoBHA N-TepMyHanbHOro ¢parMeHTa nporopMoHa MO3roBOro HaTpUNYPETUYECKOrO NENTUAA, 3XoKapauorpadus. Pesynb-
TaTbl. YpoBeHb N-TepMUHa/bHOMO ¢pparMeHTa NporopMoHa MO3roBoro Hatpuitypetudeckoro nentuga (NT-proBNP) 6bin Huxe B rpynne | — 151,00
[65,50; 249,00] npotue 513,00 [355,25; 948,00] Hr/a (p <0,001) 8 rpynne Il. Tpynna |l oTanyanack 60/1bWMMU pasMepaMu I€BOrO NPeACepAMS:
nepeaHe-3azHwit pasmep 40,00 [37,00; 43,00] mm (p=0,018), Haekc o6bema nesoro npegcepava 35,00 [31,00; 43,00 ma/m? (p=0,023), npasoro
npeacepaus: 38,00 [36,00; 40,00] MM (p=0,001) 1 neBoro xenyaouxa. dpaxuus Bbi6poca 1€BOro enyg04Ka 6bina Huke B rpynne Il — 55,00 [50,50;
58,00] npotue 60,00 [57,00; 62,00] % (p <0,001). BHyTpMrpynnoBoi aHaans nsMeHeHuin B guHamuke nocne KBA nokasan: B rpynne | yayywexue
KayecTBa MM3HU U yBENIUYEHUE AUCTAHLMKU 6-MUHYTHOW XoAb6bl ¢ 411,0 [377,0; 482,5] go 455,0[420,0 -515,0] meTtpos (p=0,001). Y naumeHToB
rpynnbl |l B A¥HaMUKe OTMeYeHO: yBeNYeHUe PacCToAHMA 6-MUHYTHO Xoab6bI ¢ 424,00 [390,00; 500,75] go 470,00 [410,00 — 551,50] meTpoB
(p < 0,001), 3Haunmoe cHxeHune yposHa NT-proBNP ¢ 513,00 [355,25; 948,00] go 153,00 [73,50 — 171,00] Hr/n (p<0,001), yMeHbLueHWe pa3MepoB
NeBOrO MNpe/cepAus, NPaBoro Xe/yA04Ka, CUCTONNYECKOe jaB/ieHne B 1erO4HO apTepum, yBemdeHne $ppakuma Boibpoca 1eBoro xenyzouka ¢ 55,0
[50,5; 58,0] go 60,0 [55,0 — 60,0] % (p=0,004). 3akntoueHue. Y NauMeHTOB C NepcucTupyoLen Gubpuanaumen npeacepanii, KOTopble MCXOAHO
nMenn 6onee TAXKeN0e TeyeHNe XPOHNYECKON CepAeyHOl HeJ0CTaTOYHOCTH, Yepes 3 MecAla noc/e onepauun KpuobanioHHown abnaumm yctbe
JIErOYHBIX BEH OTMEYANOCh YAyyLieHWe GpYHKLMOHAbHOMO CTaTyca, MOBbILEHWE TONEPAHTHOCTU K X0Ab6e, yMeHbLLIEHWE pa3MepoB /IEBOTO Npejcep-
AVs, NPaBOro XeyA0u4Ka, CUCTOIMYECKOTO AaB/NEHUA B IEFOYHON apTepuu, yBennyeHve Gpakummn BbIGpOCa IEBOTO XeNy[04Ka, CHUXKEHWUE YPOBHS
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NT-proBNP B cbiBOpOoTKe KpOBW. Y MaLMEHTOB C MapoOKCM3MaibHON GpUBPUANALMMN NpeAcepAni NPoBeAeHHas KaTeTepHan kKpnobasnoHHas abaauus
YCTbeB 1ero4HbIX BEH cnoco6CTBOBA/A NOBbILWEHMWIO TO/NIEPAaHTHOCTU K ¢I/I3VI‘-IGCK017I Harpyske n yiyqlleHuio Ka4ecTBa XU3HN.

KnroueBbie cnoBa: gubpunnsayus npedcepdull, cepdeyHas HeAOCMamoYHOCMb, Ka4eCMBO JKU3HU, KpuobannoHHas abnayus, 3xokapouozpagus,
dparyus Bbibpoca neBoz20 skenydouka, NT-proBNP
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Abstract

Aim. Study the course of chronic heart failure with paroxysmal and persistent atrial fibrillation (AF) during the early period after catheter cryoballoon
ablation of pulmonary vein. Material and Methods. Sixty-seven patients (mean age 65.07 + 7.72 years, 31 (46.3 %) men) with atrial fibrillation
and heart failure were divided into two groups: Group | — paroxysmal AF and Group Il — persistent AF. All patients underwent primary cryoballoon
ablation using standard technique. Before operation and three months post-operation, tests included six-minute walk test, Minnesota Living with
Heart Failure Questionnaire, measurement of N-terminal pro-brain natriuretic peptide, and echocardiography. Results. The NT-proBNP level was
lower in Group | — 151.00 [65.50;249.00] ng/L versus 513,00 [355.25; 948.00] ng/L in Group Il (p <0.001). Group Il demonstrated larger left atrial
dimensions: left atrial diameter 42.50[40.25;45.00] mm (p=0.018), indexed left atrial volume 40.00 [37.50;46.65] mL/m? (p=0.023), right atrial
diameter 43.00 [40.25;45.75] mm (p=0.001) and left ventricular. Left ventricular ejection fraction was lower in Group Il — 55.00 [50.50;58.00] %
versus 60.00 [57.00;62.00] % (p <0.001). Within-group analysis showed that Group | improved the quality of life and an increased 6-minute walk
test distance from 411.0 [377.0;482.5] meters to 455.0 [420.0-515.0] meters (p=0.001). For Group II, dynamic changes revealed an increase in
6-minute walk test distance from 424.00 [390.00;500.75] to 470.00 [410.00-551.50] meters (p<0.001), a significant drop in NT-proBNP level from
513.00 [355.25;948.00] to 153.00 [73.50-171.00] ng/L (p<0.001), reduction in left atrial dimensions, right ventricular size, systolic pulmonary artery
pressure, and an increase in left ventricular ejection fraction from 55.00 [50.50;58.00] % to 60.00 [55.00-60.00] % (p=0.004). Conclusion. Patients
with persistent atrial fibrillation, who initially had more severe chronic heart failure, experienced an improvement in their functional status, increased
walking endurance, reduction in left atrial and right ventricular dimensions, as well as systolic pulmonary artery pressure, along with an increase in
left ventricular ejection fraction and a decrease in NT-proBNP levels, 3 months after cryoballoon ablation. Patients with paroxysmal atrial fibrillation
benefited from cryoballoon ablation through enhanced physical activity tolerance and improved quality of life.

Key words: atrial fibrillation, heart failure, quality of life, cryoballoon ablation, echocardiography, left ventricular ejection fraction, NT-proBNP
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AAT — antiarrhythmic therapy, LAVI — left atrial volume index, CBA — cryo-balloon ablation, EDV — end-diastolic volume, EDS — end-diastolic size,
LA — left atrium, IVC — inferior vena cava, RV — right ventricle, LAAPS — left atrial anteroposterior size, SPAP — systolic pulmonary artery pressure,
PVO — pulmonary vein ostia, LVEF — left ventricular ejection fraction, NYHA FC — functional class of congestive heart failure based on the New York
Heart Association classification, AFib — atrial fibrillation, CHF — chronic (congestive) heart failure, CHFpEF — chronic heart failure with preserved
ejection fraction, CHFmrEF — chronic heart failure with moderately reduced ejection fraction, CHFrEF — chronic heart failure with reduced ejection
fraction, EchoCG — echocardiography, EHRA — European Heart Rhythm Association scale for the assessment of atrial fibrillation symptoms, MLHFQ —
Minnesota Living with Heart Failure Questionnaire, NT-proBNP — N-terminal fragment of the brain natriuretic peptide hormone, TAPSE — tricuspid
annular plane systolic excursion, SMWT — 6-minute walking test
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Introduction

Atrial fibrillation (AFib) and chronic (congestive)
heart failure (CHF) are a serious burden for public health,
causing high mortality and morbidity, negatively affect-
ing the quality of life and prognosis in patients [1]. CHF
is diagnosed in 22.5% patients with paroxysmal AFib,
44% patients with persistent AFib, and 56 % patients
with permanent AFib. AFib prevalence increases in par-
allel with the CHF functional class (FC), reaching 45 %
in FC III-1V [2, 3].

For a long time, the issue of the preferable manage-
ment for patients with AFib remained debatable. The
latest trials, i.e. EAST-AFNET 4 [4], RAAFT-2 [5],
EARLY-AF [6], have demonstrated the advantages of a
sinus rhythm (SR) recovery and maintenance strategy,
including with the use of ablation methods. Catheter
ablation as a first-line therapy in persistent AFib has a
smaller evidence class (IIb) than that for the paroxysmal
one (I) [7]. In 2024, a Consensus was published by the
European Heart Rhythm Association concerning the
catheter and surgical ablation in AFib. This document
contains the systematic review of 11 randomized clinical
trials (RCTs) devoted to the selection of the AFib treat-
ment method in patients with chronic heart failure with
reduced ejection fraction (CHFrEF), which has demon-
strated the benefits of interventional procedures over the
antiarrhythmic therapy (AAT), concerning the improved
quality of life, decreased hospitalization and mortality
rate, decreased AFib burden, increased ejection fraction
(EF), prevention of CHF progression [8].

The study was aimed at analyzing the CHF course in
paroxysmal and persistent AFib in the early period after
the cryo-balloon ablation (CBA) of pulmonary vein ostia
(PVO).

Materials and Methods

A total of 67 patients with paroxysmal and persis-
tent AFib and CHF were included into the single-cen-
ter prospective study. Subjects were aged 41 to 76 years
(65.15+7.76), including 36 (53.7 %) females.

Study inclusion criteria:

Symptomatic paroxysmal or persistent AFib.

Confirmed heart failure.

Primary catheter ablation.

Patient’s informed consent.

Study exclusion criteria:

Left atrial anteroposterior size (LAAPS) exceeding
5.0 cm based on echocardiography (EchoCG) criteria. LA
appendage thrombosis based on contrast-enhanced car-
diac computed tomography or transesophageal EchoCG;
implanted devices (permanent pacemaker, implantable
cardioverter-defibrillator [ICD], cardiac resynchro-
nization therapy [CRT]); moderate and severe mitral

and aortic heart diseases (or those requiring surgical
correction); uncorrected thyroid dysfunction; current
malignancy, end-stage renal disease, moderate or severe
anemia or thrombocytopenia; acute infectious diseases;
acute heart failure or decompensated CHF; myocardial
infarction and/or coronary revascularization within the
prior 3 months; infectious endocarditis, myocarditis,
pericarditis, pulmonary embolism; acute cerebrovascu-
lar accident within the prior 6 months.

Before the surgical intervention, all patients under-
went the assessment of the functional status using the
6-minute walking test (6MWT), the quality of life using
the Minnesota Living with Heart Failure Question-
naire (MLHFQ), as well as the test for levels of N-ter-
minal fragment of the brain natriuretic peptide hor-
mone (NT-proBNP) and echocardiography (EchoCG).
Linear and volumetric parameters, LVEEF, tissue Doppler
parameters, diastolic dysfunction degree were assessed
during EchoCG. 24-hour ECG monitoring (Miocard-
Holter-2 24-hour ECG Monitoring System; manufac-
turer: Scientific Research Institute of Medical Device
Construction ESN LLC) was provided to all patients
3 months after the intervention to assess arrhythmias
and heart blocks. In patients with ejection fraction
>50%, H2FPEF, HFA-PEFF scales, and (if indicated)
the diastolic stress-test was used to verify chronic heart
failure with preserved ejection fraction (CHFpEF). CHF
was diagnosed based on Clinical Guidelines on the Man-
agement of Patients with Chronic Heart Failure (2024)
[9]. All patients underwent the catheter cryo-balloon
ablation (CBA) based on the procedure adopted in the
hospital, with the achievement of the isolation of pul-
monary vein ostia and without any additional occlusive
interventions. Under local anesthesia with novocaine
and total intravenous anesthesia (fentanyl, midazolam,
propofol), the right internal jugular vein and the right
femoral vein were punctured with subsequent insertion
of hemostatic introducers. Multipolar diagnostic elec-
trophysiological catheters were installed in the coronary
sinus and the right ventricle. Under fluoroscopy guid-
ance, the interatrial septum was punctured; heparin was
administered intravenously for the prevention of intra-
operative thromboembolic complications (target values
of activated partial thromboplastin time: 300-350 sec-
onds). The transseptal introducer was inserted into the
left atrial cavity. The transseptal introducer was switched
for the Polar Sheath 12F delivery system (Boston Sci-
entific, USA) on a diagnostic guidewire 150-270 cm
long. After inserting the PolarX cryo-balloon catheter
(Boston Scientific, USA) into the left atrial cavity, cryo-
interventions were sequentially arranged in the left
superior, left inferior, right inferior, and right superior
pulmonary veins (240 seconds long). Before each expo-
sure, the pulmonary vein occlusion with the balloon
catheter was confirmed by the fluoroscopic injection of
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the contrast drug into it. The electric isolation of pulmo-
nary veins was confirmed by the disappearance of the
electrical activity in the muscle cuff of each pulmonary
vein recorded using a PolarMap diagnostic circular cath-
eter (Boston Scientific, USA) Additional non-occlusive
interventions outside of pulmonary veins were not con-
ducted. If atrial fibrillation was preserved after all inter-
ventions, electrical cardioversion was applied to restore
the sinus rhythm. After completing the surgical inter-
vention, patients were routed into the intensive care unit.
After hemopericardium exclusion, anticoagulant therapy
was resumed 4 hours after the surgery. Regardless of the
CHA2DS2-VASC score, all patients were administered
direct oral anticoagulants for at least 3 weeks before and
8 weeks after the surgery based on the Clinical Guide-
lines for the Treatment of Atrial Fibrillation and Flutter
(2020) [10]. Vitamin K antagonists were not used.

The study was arranged in accordance with the Good
Clinical Practice standards and the Declaration of Hel-
sinki principles. The study was approved by the Local
Ethics Committee of the N.A. Pirogov Russian National
Research Medical University, Protocol No. 230 dated June
28, 2023. The written informed consent was obtained
from all subjects before the study enrollment.

The statistical analysis was conducted using the Stat-
Tech v. 4.8.0 software (StatTech LLC, Russia). Quan-
titative parameters were evaluated for the compliance
with normal distribution using the Shapiro-Wilk test.
Quantitative parameters, which selective distribution
corresponded to the normal one, were described using
the mean arithmetics (M) and standard deviations (SD).
95% confidence interval (95% CI) limits were defined
for the mean values for representativeness. In the absence
of normal distribution, quantitative data were described
using the median (Me) and lower/upper quartiles [Q1 —
Q3]. For the comparison of two groups in the quantita-
tive parameter, which distribution in each group corre-
sponded to the normal one, the Student’s t-test was used
provided the dispersions were equal. For the comparison
of two groups in the quantitative parameter, which dis-
tribution was abnormal, the Mann-Whitney U-test was
used. When comparing normally distributed quantitative
parameters calculated for two linked samples, the paired
Student’s t-test was used. When comparing quantitative
parameters with abnormal distribution in two linked
groups, the Wilcoxon test was used. The Pearson’s x2 test
was used to compare qualitative parameters. Differences
were considered statistically significant with p<0.05.

Results

Based on the study design, before CBA patients
were divided into two groups depending on the AFib
form: Group I — paroxysmal, n=45 (67.2 %), mean age
67.0 years, 16 males (35.6%); Group II — persistent,

n=22 (32.8 %), mean age 65.0 years, 15 males (68.2%).
No patients with long-standing persistent AFib (>1 year)
were included into the study. Patients in groups dif-
fered by gender: Group I had 16 (35.6 %) males and 29
(64.4 %) females, Group II had 15 (68.2 %) males and 7
(31.8%) females (p=0.012). Groups were similar in the
age (p=0.505), body mass index (BMI) — 29.89 and
30.84 kg/m2 (p=0.372), comorbidities: essential hyper-
tension (EH) — in 45 (100 %) patients from Group I and
in 21 (95.5%) from Group II (p=0.328); coronary artery
disease (CAD) — 4 (8.9%) in Group I, 5 (22.7%) in
Group II (p=0.160), type 2 diabetes mellitus — 3 (6.7 %)
in Group I, 1 (4.5 %) in Group II (p=1.000), hypertrophic
cardiomyopathy (HCM) — 1 (2.9 %) in Group I, 1 (7.1 %)
in Group II (p=0.503), estimated glomerular filtration
rate (eGFR) — 67.00 [60.00-75.00] mL/min/1.73 m2
in Group I, 71.00 [61.75-79.75] mL/min/1.73 m2 — in
Group II (p=0.224).

All patients with essential hypertension were admin-
istered hypotensive therapy and achieved target blood
pressure values. CHF medications were similar in both
groups. Patients with CHFrEF were on quadruple ther-
apy in maximum tolerated doses for at least 3 months
the surgical sacubitril/valsar-
tan 200 mg/day, spironolactone 25 mg/day, bisoprolol
5 mg/day, dapagliflozin 10 mg/day. Differences were
detected in the antiarrhythmic therapy: patients in
Group used Class IC drug and beta-blockers more often,
while amiodarone prevailed in Group II (Table 1).

The majority of patients from both groups had CHF
FCII (NYHA) (p=0.717). The EHRA class reflecting the
degree of AFib symptom severity was higher in Group I
patients, but no significant differences between groups
were observed (p=0.441) (Table 2).

Patients with preserved EF were predominant in
both groups. In Group II, 5 (22.7 %) patients demon-
strated reduced or moderately reduced LVEF, while
in Group I, 3 (6.7 %) patients had moderately reduced
EF. When comparing detected CHF phenotypes by EF,
no statistically significant differences were established
between groups (p=0.070). Groups were not statistically
different in the parameters describing quality of life
and 6-minute walking distance test, as well as points in
H2FPEF and HFA-PEFF scales. NT-proBNP levels were
significantly lower in Group I (151.00 ng/L, p<0.001).
Among EchoCG parameters, Group II had significantly
larger cardiac chamber sizes, including the anteroposte-
rior left atrial size, left atrial volume index, right atrial
and left ventricular sizes. LVEF was significantly lower
in Group II (55.00 %, p<0.001). Thus, more severe CHF
course was observed in Group II patients, which mani-
fested with significantly elevated levels of the myocar-
dial stress biomarker (NT-proBNP) and severe struc-
tural-hemodynamic deviations based on EchoCG data
(Table 2).

before intervention:
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Table 1. Drug therapy before CBA

Drug therapy Group I Gl:oup II
n (%) (Paroxysmal AF) (Persistent AF) P
n=45 n=22
Class I C antiarrhythmic drugs (propafenone, lappaconitine hydrobromide) 19 (42,2) 1(4,8) 0,002
Amiodarone 9 (20,0) 14 (63,6) <0,001*
Sotalol 9 (20,0) 7 (31,8) 0,363
Beta-adrenergic blockers 27 (60,0) 7 (31,8) 0,030*
ACE inhibitors 22 (48,9) 10 (45,5) 0,792
Angiotensin II receptor antagonists 19 (42,2) 6(27,3) 0,289
ARNI 1(2,3) 3 (13,6) 0,100
SGLT-2 12 (26,7) 9 (40,9) 0,271
Mineralocorticoid receptor antagonists 18 (40,0) 10 (45,5) 0,793
Loop diuretics 1(2,2) 0 (0,0) 1,000

Abbreviations: AAD — antiarrhythmic therapy, ACE — angiotensin-converting enzyme, ARNI — angiotensin receptor and neprilysin inhibitors, SGLT-2 — sodium-glucose

cotransporter type 2 inhibitors

Table 2. Data of patients with paroxysmal and persistent AF before CBA

Group I Group II
Indicator (Paroxysmal AF) (Persistent AF) P
n=45 n=22
Men, % 35,6 68,2 0,012%
Age, years 67,00 [61,75; 72,00] 64,00 [61,00; 70,00] 0,505
NYHA FC CHF, n (%)
Class I 19 (48,2) 8 (36,4) 071
Class II 24 (53,3) 12 (54,5) ?
Class ITI 2 (4,4) 2(9,1)
Phenotype of CHF, n (%)
CHFrEF 0(0,0) 2(9,1)
0,070
CHFmrEF 3(6,7) 3(13,6)
CHFpEF 42 (93,3) 17 (77,3)
MLHFQ, points 30,3 (+15,65) 23,52 (+13,81) 0,100
6MWT, 411,00 [377,00; 482,50] 424,00 [390,00; 500,75] 0,962
NT-proBNP, ng/l 151,00 [65,50; 249,00] 513,00 [355,25; 948,00] <0,001*
EHRA knacc, n (%)
I 4(8,9) 1(4,5)
Ila 14 (31,1) 11 (50,0) 0,441
b 26 (57,8) 10 (45,5)
111 1(2,2) 0(0,0)
LVEF, % 60,00 [57,00; 62,00] 55,00 [50,50; 58,00] <0,001*
LA AP diameter, mm 40,00 [37,00; 43,00] 42,50 [40,25; 45,00] 0,018*
LAVI, ml/m? 35,00 [31,00; 43,00] 40,00 [37,5; 46,65] 0,023*
EDV, ml 87,00 [78,00; 109,00] 98,00 [89,25; 121,00] 0,008*
EDD, cm 4,5 [4,30 — 4,90] 4,91 [4,60 — 5,10] 0,033*
RV, mm 29,0 [26,0 — 31,0] 30,6 [29,0 — 31,0] 0,069
IVC, mm 17,0 [14,0; 19,0] 18,0 [15,0; 22,0] 0,187
TAPSE, cm 2,20 [2,00; 2,30] 2,00 [1,82; 2,20] 0,299
sPAP, mmHg 30,00 [25,00 — 34,00] 31,00 [25,00 — 38,00] 0,581
E/e’ 9,50 + 2,36 (8,67 — 10,32) 9,64 + 2,79 (8,29 — 10,98) 0,847

Note: Data are presented as M + SD or Me [Q1; Q3] depending on the type of distribution. * — p < 0.05 was considered statistically significant.
Abbreviations: AF — atrial fibrillation, NYHA FC CHF — functional class of chronic heart failure according to the New York Heart Association, EHRA — European Heart Rhythm
Association Atrial Fibrillation Symptom Rating Scale, CHFrEF — heart failure with reduced ejection fraction, CHFmrEF — heart failure with moderately reduced ejection fraction,
CHFpEF — heart failure with preserved ejection fraction, MLHFQ — Minnesota Living with Heart Failure Questionnaire , MW -Six-minute walk test, NT-proBNP — N-terminal
pro-brain natriuretic peptide , LV EF — left ventricular ejection fraction, LA AP diameter — Left atrial anteroposterior diameter, LAVI — Left atrial volume index, EDV — End-diastolic
volume, EDD — End-diastolic diameter, RV — Right ventricular diameter, IVC — Inferior vena cava diamete, TAPSE — Tricuspid annular plane systolic excursion, sPAP — Systolic

pulmonary artery pressure, E/e’ — the ratio of the transmitral E peak to the tissue myocardial Doppler ¢’.
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Statistically significant differences were detected
between groups in the antiarrhythmic therapy admin-
istered after the surgery: in Group II 16 (72.7%)
patients were administered amiodarone, 6 (27.3%) —
sotalol, while in Group I 17 (37.8%) used propaphe-
none, 9 (20.0 %) — amiodarone, 9 (20.0 %) — sotalol, 6
(13.3%) — metoprolol, 4 (8.9 %) — lappaconitine hydro-
bromide (Table 3).

Patients were re-examined 3 months after CBA. The
intra-group follow-up analysis of parameters before
and after the CBA intervention demonstrated the fol-
lowing significant changes: in Group I MLHFQ points
decreased, which reflected the improvement in the
patient’s quality of life; the distance in the 6-minute
walking test increased as well. Among EchoCG param-
eters, only the diameter of the inferior vena cava (IVC)
decreased from 17.0 [14.0; 19.0] to 15.0 [13.0-17.5] mm

(p=0.047). No changes were observed in LVEF — 60.0
[57.0; 62.0] and 59.0 [56.0-61.0] % (p=0.831); left atrial
anteroposterior size (LAAPS) — 40.00 [37.0; 43.0]
and 39.0 [36.0-42.0] mm (p=0.948); left atrial volume
index (LAVI) — 35.00 [31.00-43.00] and 34.50 [27.0-
38,8] mL/m? (p=0,274); RV 29.1 [26.0-31.0] and 29.0
[27.0-30.0] mm (p=0.460); SPAP — 30.16 [25.0-34.0]
and 30.0 [26.5-33.5] mm Hg (p=0.557).

The following statistically significant changes were
detected among Group II patients: increased dis-
tance during the 6-minute walking test, significantly
decreased NT-proBNP levels (Table 4). When evalu-
ating EchoCG parameters, the statistically significant
LVEF increase was verified, along with the significant
decrease in linear and volumetric parameters of the
left atrium and right ventricle, SPAP, IVC diameter
(Figure 1).

Table 3. Antiarrhythmic therapy in patients with paroxysmal and persistent AF after CBA

Group I Group II
Drug therapy (Paroxysmal AF) (Persistent AF) P
n=45 n=22
Amiodarone 9 (20,0 %) 16 (72,7 %) p<0,001
Sotalol 9(20,0 %) 6 (27,3 %) p=0,542
Metoprolol 6(13,3%) 0 p=0,167
Propaphenone 17 (37,8 %) 0 p<0,001
Lappaconitine hydrobromide 4(8,9%) 0 p=0,249

Dynamics of echocardiography parameters in group Il after CBA
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Figure 1. Dynamics of echocardiography parameters in group II 3 months after CBA

Abbreviations: LVEF — left ventricular ejection fraction, LA APD — left atrial anterior-posterior dimension, LAVI — left atrial volume index, RV — right ventricle,
IVC — inferior vena cava, TAPSE — tricuspid annular systolic excursion, SPAP — pulmonary artery systolic pressure
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Table 4. Data from patients with paroxysmal and persistent AF 3 months after CBA

Group I Group II
Indicator Before CBA | After CBA | P Before CBA After CBA P
MLHFQ, points 30,3 (£15,65) 19,50 [6,25-41,0] 0,032* 23,52 (+13,81) 15,00 [6,50-23,00] 0,168
6MWT, meter 411,0 [377,0; 482,5] 455,0[420,0 -515,0] <0,001* 424,00 [390,00; 500,75] 470,00 [410,00 — 551,50]  <0,001*
NT-proBNP, ng/l 151(65,5;249] 91,50 [46,30 — 219,75] 0,216 513,00 [355,25; 948,00] 153,00 [73,50 — 171,00] <0,001*
EDV, ml 87,0 (78,05 109,00] 85,00 [75,5-97] 0,122 98,00 [89,25; 121,00] 105,00 [94,00 — 120,00] 0,258
EDD, cm 4,64 (+0,41) 4,50 [4,3 — 4,9] 0,171 4,91 (+0,52) 4,80 [4,65 — 5,05] 0,529
TAPSE, cm 2,20 [2,05 2,30] 2,11 £ 0,25 (2,03-2,19) 0,344 2,00 [1,82;2,20] 2,19 +0,36 (2,01 — 2,37) 0,409
Ele’ 9,50 2,36 8,80 + 2,48 0,078 9,64 +2,79 8,96 + 3,44 0,358

Note: Data are presented as M + SD or Me [Q1; Q3] depending on the type of distribution. * — p < 0.05 was considered statistically significant.
Abbreviations: MLHFQ — Minnesota Living with Heart Failure Questionnaire, t(MW T -Six-minute walk test, NT-proBNP — N-terminal pro-brain natriuretic peptide, LV EF — left
ventricular ejection fraction, LA AP diameter — Left atrial anteroposterior diameter, LAVI — Left atrial volume index, EDV — End-diastolic volume, EDD — End-diastolic diameter,
TAPSE — Tricuspid annular plane systolic excursion, E/e’ — the ratio of the transmitral E peak to the tissue myocardial Doppler ¢’

AFib paroxysms were observed in 6 (13.3 %) patients
in Group I and 1 (4.5 %) patients in Group 2 (p=0.412)
within the first 90 days during the blinded period
after the CBA. Based on the 24-hour ECG monitor-
ing, 3 months later AFib paroxysms were reported in 4
(8.9%) patients only in Group I; accounting for a small
number of patients with relapsing AFib, no statistically
significant differences were confirmed between groups
(p=0.294).

Thus, increased exercise tolerance was reported
both in the paroxysmal and persistent AFib groups
3 months after the catheter cryo-balloon ablation.
The quality of life gradually significantly improved in
patients with paroxysmal AFib. Patients with persis-
tent AFib had significantly decreased NT-proBNP and
improved structural-hemodynamic EchoCG param-
eters: decreased linear and volumetric parameters of
the left atrium and right ventricle, systolic pulmonary
artery pressure, inferior vena cava, with the increasing
left ventricular ejection fraction, thus reflecting the
improved CHF course.

Concerning adverse events in the early post-CBA
period, transient phrenic nerve paralysis was reported in
1 patient from Group I (2.9 %), non-fatal ACVA devel-
oped 36 days after the surgery in 1 patient from Group
I (2.9%), with further complete compensation of neuro-
logical deficit. A post-puncture hematoma not requiring
additional interventions was observed in 1 patient from
Group I (2.9 %).

Discussion

Catheter ablation (CA) as a rhythm control strat-
egy significantly improves survival, decreases the
rate of repeated hospitalizations, promotes the sinus
rhythm maintenance, preserved cardiac function, and
improves the quality of life in patients with AFib and

CHEF [11]. Optimal CA strategy for patients with per-
sistent atrial fibrillation (persAFib) and heart failure
(HF) remains unclear. In the CRYO4PERSISTENT AF
study [12] enrolling 101 patients with persistent AFib
without CHF after the cryo-balloon ablation, the qual-
ity of life improved: mean standardized SF-36 Physical
Health parameter improved by 7.1 points (from 46.9 to
53.9 points; p<0.0001), while the Psychic Health param-
eter improved by 3.3 points (from 47.3 to 50.6 points;
p=0.008). In our study the quality of life improvement
was demonstrated in patients with paroxysmal AFib,
while no significant changes were detected in patients
with persistent AFib.

CA benefits in patients with AFib and CHF were
demonstrated by S.A. Virk et al. [13]: the meta-analysis
of 6 RCTs compared the results of CA and drug therapy
in 772 AFib patients with the mean LVEF parameter
30+9% and a predominantly persistent AFib. CA vs.
drug therapy was accompanied by a larger improvement
in LVEF (mean difference in absolute parameter incre-
ment between groups 5.67 %; p<0.001), larger mortality
decrease by 48% (p=0.001), increased distance in the
6-minute walking test (MD 25.12 m; 95 % CI, 0.59-49.65;
p=0.04), and an improved quality of life with a larger
MLHEFQ score decrease (MD 9.03; 95% CI, 2.48-15.59;
p=0.007). In our study patients with persistent AFib
after CBA also demonstrated improved LVEF, improved
exercise tolerance, although no significant quality of life
improvement was confirmed.

In the RAFT-AF trial [14], 411 patients with CHF
with preserved or reduced EF, with over 90 % patients
suffering from persistent AFib, were distributed into
the ablation-based rhythm control group (n=214) and
the rate control group (n=197). LVEF increased in the
ablation group by 10.1+1.2% vs. 3.8£1.2%, p=0.017;
the distance in the 6-minute walking test increased
by 44.949.1 m vs. 27.5+9.7 m, p=0.025; meanwhile,




Apxusb BHyTpeHHei MepAnunHbl ® Ne 1 o 2026

OPUTMHAABHBIE CTATHU

NT-proBNP levels decreased by 77.1% vs. 39.2%,
p<0.0001. The MLHFQ questionnaire demonstrated a
more significant improvement in the quality of life in
the ablation-based rhythm control group (p=0.0036).
Data from our study also demonstrate positive changes
of LVEEF, cardiac cavity remodeling, NT-proBNP levels,
distance in the 6-minute walking test in patients with
persistent AFib after CBA.

The trial of A. Pott [15] that enrolled 414 patients
with AFib after the primary cryo-balloon ablation, with
137 (33 %) diagnosed with persistent atrial fibrillation,
113 (27.3%) had CHFrEF (mean LVEF 38.4+10.8 %),
while 301 (72.7%) had preserved left ventricular ejec-
tion fraction; LVEF increased from 38.4+10.8% to
52.5+17.2% (p<0.001), symptoms associated with HF
regressed, and NYHA FC of CHF decreased within the
first 12 months after CBA, while the hospitalization rate
decreased. In our study the group of patients with per-
sistent AFib had more patients with LVEF <50 % than in
the paroxysmal AFib group, and the former one demon-
strated significantly increased ejection fraction with the
improvement of the functional patient status.

Conclusion

The presented study demonstrates that patients
with persistent atrial fibrillation and a more signifi-
cant pathological myocardial remodeling along with
the high myocardial stress level marker at baseline had
significantly positive changes in parameters character-
izing chronic heart failure 3 months after the catheter
cryo-balloon ablation: improved functional status,
increased exercise tolerance, decreased left atrial and
right ventricular sizes, SPAP, increased left ventricular
ejection fraction, decreased NT-proBNP levels. CBA
promoted increased exercise tolerance and improved
quality of life in patients with paroxysmal atrial
fibrillation.

It is scheduled to continue patient follow-up and
evaluate the parameters analyzed 12 months after the
surgery, which can provide the assessment of long-term
alterations in the heart failure course.

Limitations of this study include a small sample size
and a short follow-up period (3 months).
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