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CLINICAL COURSE OF CHRONIC HEART FAILURE WITH
PRESERVED EJECTION FRACTION AFTER RADIOFREQUENCY
CATHETER ABLATION FOR ATRIAL FIBRILLATION

Zolotarova T. V., Brynza M. S.

Introducrion. Recent randomized controlled trials suggest that catheter ablation of atrial fibrillation (AF)
in heart failure (HF) patients leads to improvements in left ventricular function, exercise capacity, and quality
of life, but focused on HF with reduced left ventricle ejection fraction (LVEF).

Aim. To study the clinical course of chronic heart failure with preserved ejection fraction after
radiofrequency catheter ablation for atrial fibrillation.

Materials and methods. 194 patients with AF and chronic HF with preserved ejection fraction were
included in the study: 136 patients — underwent catheter ablation (CA) for AF; 58 — control group, who
continued pharmacological therapy (PT) for rhythm control strategy. All the patients had New York Heart
Association (NYHA) class I, Il or 111 HF, LVEF > 40 %. Baseline characteristics comprised demographic and
clinical data, medical history echocardiography and ECG results of the included patients.

Results. Patients on PT were significantly more symptomatic for HF in comparison to CA patients (the
average value of NYHA class HF 2,2 £ 07 versus (vs.) 1,8 £0,6; p =0,019), but AF for itself were more
symptomatic in CA group (the average value of EHRA 3,1+ 0,5 vs. 2,9+ 0,6; p =0,001). Among patients
with HF with preserved LVEF who underwent CA and were followed-up 24 months 52,9 % of patients
remained free of AF recurrence; while in the control group only 7 %. At the 24 months follow-up NYHA
class significantly improved in ablation group, as well as EHRA score.

Conclusions. Radiofrequency catheter ablation was associated with improved the clinical course of
chronic heart failure with preserved left ventricle ejection fraction and AF — related symptoms itself.

KEY WORDS: heart failure, catheter ablation, atrial fibrillation, clinical course

INFORMATION ABOUT AUTHORS

Tetiana Zolotarova, Assistant of Department of Propaedeutics of Internal Medicine and Physical Rehabilitation
V. N. Karazin Kharkiv National University, School of Medicine, 29, Akademika Kurchatova Av., k. 1, 3 floor, 1 room,
Kharkiv, Ukraine, 61108. e-mail: tatiana.zolotarova@karazin.ua, ORCID ID: https://orcid.org/0000-0001-6226-6769
Mariia S. Brynza, candidate of Medicine, Head of the Department of Propaedeutics of Internal Medicine and Physical
Rehabilitation V. N. Karazin Kharkiv National University, School of Medicine, 29, Akademika Kurchatova Av., k. 1,
3 floor, 1 room, Kharkiv, Ukraine, 61108. e-mail: m.brynza@karazin.ua, ORCID ID: https://orcid.org/0000-0002-8260-
3600

Radiofrequency catheter ablation (RFCA) is
INTRODUCTION an effective rhythm control strategy for patients
Atrial fibrillation (AF) and heart failure with AF, and it has become a standard
(HF) are cardiovascular disease epidemics that  procedure for anti-arrhythmic drug resistant AF
have grown worldwide in the past 2 decades. in current guidelines for AF management [2].
HF with preserved left ventricle ejection It is superior to antiarrhythmic drug therapy
fraction (HF pLVEF) accounts for ~40% to as a second-line option for maintaining SR,
50 % of incident HF overall and two-thirds of  improving LV function and physical activity in
the patients may at some point have arrhythmia  symptomatic AF patients with or without HF
during the course of the disease. AF seems to  [1].
implicate a worse prognosis in patients with Recent randomized controlled trials suggest
HFpEF than HF with reduced EF. that catheter ablation of AF in HF patients leads
Rhythm control has been shown to achieve  to improvements in left ventricular function,
greater success in improving LV dysfunction  exercise capacity, and quality of life.
with a resultant favorable impact on quality of The study results from the Catheter Ablation
life and survival. The greatest benefit was versus Standard Conventional Therapy in
observed in that maintaining sinus rhythm (SR)  Patients with Left Ventricular Dysfunction and
at 1-year [1]. Atrial Fibrillation (CASTLE-AF) trial has
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shown that a reduction in the amount of time in
atrial fibrillation may be sufficient for clinical
benefit: catheter ablation merely decreased the
time in AF. While catheter ablation does not
eliminate the AF per se, it can limit the
ventricular rate by eliminating triggers and
altering electrophysiological connections in the
heart in a similar fashion to rate control anti-
arrhythmic drugs. Longer-duration normal sinus
rhythm may improve outcomes by means of a
number of mechanisms, including greater atrial
emptying, all of which translate into improved
cardiac output [3].

However, there are limited amount of data
about clinical course, hospitalizations and
complications HFpLVEF after RFCA for AF.

AIM

To study the clinical course of chronic heart
failure with preserved ejection fraction after
radiofrequency catheter ablation for atrial
fibrillation.

MATERIALS AND METHODS

The study population consisted of 136
patients with chronic HF (CHF) with preserved
(>40%) left ventricle EF who underwent
RFCA for atrial fibrillation that was refractory
to pharmacological therapy (PT) and 58 patients
from the control group who continued PT for
rhythm  control strategy. A  diagnosis
symptomatic CHF and its’ functional class (FC)
were made by New York Heart Association
(NYHA) and current guidelines [4], a class
between I and Il1.

Baseline characteristics comprised
demographic and clinical data, medical history
(coronary heart disease, hypertension, diabetes,
and previous stroke or transient ischemic
attack),  echocardiography  results and
medications of the included patients (beta-blox.
Coronary heart disease was defined as:
symptoms such as angina, myocardial
infarction, coronary angioplasty, or coronary
artery bypass graft surgery. We calculated
CHA2DS2-Vasc and HAS-BLED scores of
each patient according to recent guidelines [5].

Heart rate (HR) and blood pressure (BP)
were measured at rest.

A standard 12-lead electrocardiogram
(ECG) was registered in all patients. QT
interval measurement was done in lead Il or V5
where it was best seen. The QTc interval was
calculated by using Bazett’s formula in patients
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with SR where heart rate (HR) was between 60
to 100 beats per minute (QTc = QT/(RR"0,5)).
If a patient had AF or HR differed from 60 to
100 beats per minute, the QTc was calculated
by Framingham formula where QT interval
measured from 3 consecutive cardiac cycles and
then a mean value was used for analysis.

All  patients underwent transthoracic
echocardiography  (TTE). The standard
echocardiographic parameters were obtained by
utilizing the techniques recommended by
current guidelines [6], especially: LV EF, left
and right atrium diameter (LA and RA,
respectively).

After the RFCA, all patients received
antiarrhythmic  drugs if there were no
contraindications. The drugs were discontinued
if no recurrent atrial tachyarrhythmia was
detected after 3 months after procedure. All
patients had anticoagulant treatment for at least
3 months after the RFCA and PT for
concomitant chronic HF.

The aim of the ablation procedure was to
achieve isolation of all pulmonary veins and to
restore sinus rhythm. Additional ablation
lesions were made at the discretion of the
operators.

Outpatient follow-up and electrocardiograms
were performed at 6, 12, 24 months intervals
thereafter. ECHO  measurements  were
performed the day before RFCA or Day 0 is the
time of the baseline visit for the patients from
control group and 24 month follow-up.
Recurrence of AF was defined as any episode
of atrial arrhythmia that lasted longer than 30
seconds, in accordance of recent guidelines [5].

The obtained data after the formation of the
database was processed in Microsoft Excel,
SPSS 23.0. Distributions of quantitative
variables are described as means + standard
deviation (sd) or by median and interquartile
range and compared using the Mann-Whitney
U test. The results were indicated statistical
significance for p < 0,05.

RESULTS AND DISCUSSION

In total, 194 patients with AF and CHF with
pLVEF were included in this study. Of those,
136 patients were done AF RFCA and the rest
58 ones from control group received
pharmacological rhythm  control therapy
(PRCT). Baseline characteristics are shown in
table 1.
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Table 1
Baseline characteristics of the study population
Characteristics Ablation group Control group P value

Total Total

n =136 n=>58

sd, % sd, %
Age (years) 59,4+9,1 56,4+ 8,9 0,068
Male sex, % 46,3 46,6 0,988
Body mass index (kg/m2) 28,2+5,1 293+54 0,510
AF duration (months) 53,2+ 45,8 51,4 + 46,6 0,364
Frequency of paroxysms per month 10,7+10,2 46+4,9 0,001
Paroxysmal 58(42,6) 15(25,9) 0,001
Persistent 71(52,2) 16(27,5)
Long standing persistent 2(1,5) 27(46,6)
Permanent 1(0,7) -
Mean NYHA class HF 1,83+ 0,6 2,1+07 0,72
Mean EHRA score before ablation 3,1+0,5 29+0,6 0,001
Mean CHA2DS2VASc 25+13 27+16 0,625
Mean HAS-BLED 1,7+0,9 21+0,8 0,126
Coronary artery disease 48(35,2) 10(17,2) 0,016
Hypertension 98(72,1) 43(74,1) 0,825
Diabetes mellitus 18 (13,2) 8(13,8) 0,917
Stroke/Transient ischemic attack 13(9,6) 5(8,6) 0,802
before ablation
Systolic blood pressure (SBP), 131,6 £ 13,5 1325+21,4 0,948
mmHg
Diastolic blood pressure (DBP), 822+79 85,3+12,7 0,127
mmHg
HR, bpm 80,4+ 24,5 84,5+ 20,6 0,068
PR(Q), ms 161,1+22,8 157,8 £ 22,3 0,772
QRS, ms 89,6 + 13,8 82,6 +£13,6 0,001
QTc, ms 412,9+ 48,8 496,4 + 45,5 0,001
LVEF, % 62,8+8,1 56,8 + 8,2 0,0001
LA diameter, cm 43+0,7 42+0,6 0,988
RA diameter, cm 41+05 3,9+0,6 0,140

There was no differences between groups in
age (59,4+9,1 in the ablation group and
56,4 + 8,9 in the control group, p =0,068) and
gender (46,3 % were male in the ablation group
and 46,6 % in the control group, p = 0,988).

The AF duration was equal in the both
groups (53,2+45,8 months vs. 51,4+ 46,6;
p = 0,364).

In RFCA group prevailed paroxysmal and
persistent form of AF (42,6 % vs. 25,9 % and
52,2 % vs. 27,5 %; p = 0,001), meanwhile long
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standing persistent form of AF were more
common for PRCT group (1,5% vs. 46,6 %;
p = 0,001).

Patients on PRCT were significantly more
symptomatic for HF in comparison to RFCA
patients (the average value of NYHA class HF
2,2+ 07 vs.1,8 + 0,6; p =0,019) (Figure 1), but
AF for itself were more symptomatic in RFCA
group (the average value of EHRA 3,1+ 0,5 vs.
2,9+ 0,6; p=0,001) (Figure 2).
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The vast majority of patients in both groups
had a history of hypertension (72,1 % in the
ablation group and 74,1% in MT group;
p=0,825). The history of coronary artery
disease were more frequent in the RFCA group
(35,2% vs. 17,2%; p=0,016). ECG data
showed significantly longer QTc interval in the
control group (496,4 + 45,5 ms vs.412,9 + 48,8;
p =0,001) and shorter QRS complex duration
(82,6 £13,6 ms vs. 89,6+ 13,8;p=0,001).
ECHO parameters were comparable between
the two groups, except for the LVEF — it was
significantly higher in the RFCA group
(62,8 +8,1% vs. 56,8 + 8,2%, p = 0,001).

As data showed, BMI, mean
CHA2DS2VASc, HAS-BLED scores, SBP,
DBP, HR, the percentages of diabetes,

stroke/TIA were comparable between the two
groups.

Among patients with CHF with pLVEF who
underwent RFCA and were followed-up 24
months 52,9 % of patients remained free of AF
recurrence; while in the control group the AF-
recurrence number had reached 93 % (table 2);
the time of AF recurrence were earlier in the
control group (5,5+ 4,3 months versus (vs.)
10,6 + 6,2 months; 0,001) (table 2).

Table 2
The rate of AF recurrence in groups at 24-months follow-up
Parameters Ablation group Control group P value
Total, n =136 Total, n =58
AF recurrence 64(47,1) 54(93) 0,001
Time of AF recurrence 10,6 6,2 55=+4,3 0,001
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At the 24 months follow-up NYHA class
significantly improved in ablation group

(Figure 3), as well as EHRA score (Figure 4).
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Follow-up echocardiography was performed at
24 months after the initial procedure/evaluation
and was revealed that median absolute increase
of LVEF from baseline in the RFCA group was

1,42 %, while in the control group — median
absolute decrease -1,6 %, but this results were
not  statistically  significant  (p = 0,324)
(Figure 5).
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Fig. 5. The dynamics of mean LVEF in groups at the baseline and 2 years after
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Our study showed that radiofrequency
catheter ablation for AF in patients with CHF
with pLVEF associated with the long-term
freedom from AF-recurrences, improved the
clinical course of HF according NYHA class,
the AF-related symptoms itself according
EHRA score.

Several trials have reported improvements in
clinical course with catheter ablation. In the
CASTLE-AF trial (Catheter Ablation versus
Standard Conventional Therapy in Patients with
Left Ventricular Dysfunction and Atrial
Fibrillation) was found catheter ablation for
atrial fibrillation in patients with heart failure
was associated with reduced the burden of atrial
fibrillation, increased the distance walked in 6
minutes, and improved the LVEF. But this trial
focused on the patients with HF with reduced
LVEF at the baseline [7].

SARA study showed catheter ablation was
superior to medical therapy as a strategy for
maintenance of sinus rhythm in patients with
persistent AF at 12-month follow-up and
improved symptoms and quality of life in
patients with symptomatic AF and reduces
arrhythmia recurrence. Furthermore, CA had an
acceptable safety profile according to the latest
international registries [8].

Tachycardia affects the diastolic function by
causing incomplete relaxation whereby the
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KJIHIYHUMN NEPEBIT XPOHIYHOI CEPLIEBOI HEJJOCTATHOCTI 31
3BEPEXXEHOIO ®PAKIIIEIO BUKHUY MICJIA PAJIIOYACTOTHOI
KATETEPHOI ABJIALIT ®IBPUIALIL IEPEICEPb

3onomapyvosa T. B., bpunza M. C.

Beryn. HemonaBHi paHIoMi3oBaHi KOHTPOJIbOBAaHI JIOCHI/DKEHHS JO3BOJISIIOTH IMPHUITYCTHTH, IO
KateTepHa abirnis ¢iopwsanii nepeacepas (OI1) y marienTis i3 cepiieBoro HepoctatHicTio (CH) mpussoauTh
JI0 TOJiMIeHHs (QyHKUIT JIIBOrO HUIyHOYKa, (hi3MYHOTO HAaBAaHTA)KEHHS Ta SKOCTI XKHTTS, ane BOHHU Oyiu
3ocepemkeni Ha CH i3 3HMKeHOIO (pakiiero BUKUAY JiBoro nutyHouka (OBJILI).

Meta. BuBuuty KIliHiYHHN Iepedir XpOHIYHOT CepIIeBOT HEOCTATHOCTI 31 30€PEKEHOI0 (PPAKIIE€I0 BUKHITY
MICJIs PaioYacTOTHOI KaTeTePHOI a0Jsiiii mpu GhiOpUITALll mepencepab.

Marepianu ta Meroau. Y pociimpkeHHs Oyno BkiaroueHo 194 mamienrta i3 ®I1 ta xponiunoro CH 3i
30epexkeHOI0 (pakiiero BUKUIY: 136 marienTiB — npoinuiu karetepHy aossimiro (KA) 3 npusony ®IT; 58 —
KOHTpOJIbHA IpyIa, sKa MpoIoBKyBasa apmakosoriuny tepamnito (OT) aisa crparerii koHTpoo putMy. Yci
nanienty mMamu NYHA kmac CH I, II a6o III, ®BJIII >40%. ba3oBi XapakTepUCTHKH BKIIOYAIH
nemorpadivHi Ta KIiHIYHI 1aHi, pe3yabTaTi exokapaiorpadii ta eaekTpokapaiorpadii.

PesyabraTu. [anientu 3 @T manu 3HayHO Oinblry cumnroMaTuky o0 CH y mopiBHSAHHI 3 nanieHTaMu
i3 KA (cepenne 3unauenns CH 3a xiracom NYHA 2,2+07 mpotu (mp.) 1,8 £0,6; p = 0,019), ane nepedir OII
OyB Oinbin cumnromMaTnyauM y rpyni KA (cepenune 3nayennsst EHRA 3,1 £0,5 mp. 2,9 +0,6; p=0,001). Ha
24-micsiuHoMy etarni crioctepexxeHHst B rpyrni KA 52,9 % mnauientiB He manu peunausiB @II, Toxai sk B
KOHTpONbHINH rpymi smme 7 %. Yepes 24 micsiui mopaneiioro crocrepexxeHHss kiac NYHA 3HaunHO
MOKpAlIMBCSL B Tpymi abmsiuii, a TakoXk KIiHiYHMK nepeOir aputmii 3a kiacom EHRA. BucHoBkwm.
PaniouactoTHa KareTepHa aOJsilis MOKpallye KJIiHIYHUHA mepedir XpOoHIUHOI cepleBOoi HEeIOCTaTHOCTI  3i
30epexeHo0 (hpakifi€r0o BHKUAY JIBOrO MUTYHOYKAa Ta 3MCHIINYE IHTCHCHBHICTH CHMIITOMIB, MOB'SI3aHUX 3
hibpuIALiEro epeacepapb.

KJIFO90BI CIIOBA: cepueBa HelOCTaTHICTb, KaTeTepHa aOusiis, (iOpuisLis nepeacepab, KIiHIYHUI
nepeGir
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KJMHUYECKOE TEYEHUE XPOHHUYECKOI CEPJEYHOI HEJJOCTATOYHOCTH C
COXPAHEHHOWM ®PAKIIUE BLIEPOCA MTOCJIE PATUOYACTOTHOM KATETEPHOI
ABJISILIAY ®UBPWLISILIAN TTPEICEPIUI

3onomapesa T. B., bpvinza M. C.

Beenenmne. [locieanume  paHIOMH3MPOBaHHBIE  KOHTPOJHMPYEMble  WCCIEJOBAaHMS  IO3BOJISIOT
NPEAINOI0KUTh, YTO KaTeTepHas abmsuust ¢ubpwnsinun npencepauin (PIT) y mamueHTOB C cepaedyHon
HenoctarouHocTeio (CH) nmpuBoauT K yirydmieHnio (GyHKIHUH JIEBOTO JKENyJ04Ka, (PU3NUECKOIl HArpy3KH U
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KauyecTBa JKM3HU, HO OHM OblM cocpemoroueHbl Ha CH co cHKeHHOM Qpakiuell BbIOpoca JEBOTO
xemynouka (OBJIK).

Heab. M3yunTh KIMHUYECKOE TEUCHHWE XPOHHYECKOH CepAeyHON HEJIOCTATOYHOCTH C COXPaHEHHOU
¢pakuueli BEIOpoca Hociie paJuoYacTOTHON KaTeTepHO! abusiuy pu GUOPHIUISIIAN TTPEICcepIHid.

Marepuansl U MeToabl. B uccienoBanne 6but0 BritoueHo 194 manmenta ¢ @I u xponnueckoir CH ¢
coxpanenHnoil ®B: 136 maunentoB — nponum karerepHyto abusiuio (KA) no nosoxy PIT; 58 — koHTpoIbHAs
rpymmna, Kotopas npojaoipkana gapmakonorndeckyro tepanuio (PT) mis crparerun KoHTposis putMa. Bee
narmenTel umenmn NYHA kmacc CH I, 1l wmu 111, ®BJIK > 40 %. Ba3oBbie XapaKTEPUCTHKH BKIHOYAIIH
JeMorpaduyeckrie U KITMHUYECKUE JaHHbIe, Pe3yIbTaThl 9X0KapAUorpapuu U IEKTPOKapIHOrpaduH.

Pesyabtarsl. [laupentsr ¢ @T uMenu 3HauurensHo Oosblryro cumnroMatuky nmo CH mo cpaBHeHuio ¢
narnuenTamu ¢ KA (cpennee 3nadenue CH mo xaccy NYHA 2,2 + 0,7 nportus (mp.) 1,8 £0,6; p =0,019), Ho
teuenne @I1 6b10 Gonee cumnromarnuneiM B rpynne KA (cpeanee 3nayenne EHRA 3,1 + 0,5 mp. 2,9 + 0,6;
p =0,001). Ha 24-mecsiunoMm Tane HabmroaeHus B rpymme KA 52,9 % nanuentoB He uMenu penuauoB OI1,
TOr/la KaKk B KOHTPOJIbHOH rpymme Tosbko 7 %. Uepes 24 mecsina nocienytomero Hadmonenus kiaacc NYHA
3HAYUTEIBHO YIYYINWICS B TpyNIe abisiiuy, a Takke KIMHMYECKOe TeUeHHE apUTMUU 10 JaHHBIM Kiacca
EHRA.
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CepJICUHON HEJOCTATOYHOCTH C COXPAaHCHHON (Qpakieil BhIOpoca JICBOrO JKEIYA0YKa W YMCHBIIACT
MHTEHCUBHOCTh CUMIITOMOB, CBSI3aHHBIX C QUOpHILISIMEH Tpeacepauii.
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