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Introduction. The existing guidelines do not contain a clear algo-
rithm for predicting the late recurrences of atrial fibrillation (AFib).

Objectives. We have studied the predictors of late recurrence
of arrhythmia in patients with persistent AFib after the resto-
ration of sinus rhythm (SR).

Research methods. A prospective single-center study includ-
ed 120 hospitalized patients with persistent AFib who underwent
successful cardioversion. The recurrence of AFib was assessed
in the early period after cardioversion by recording 12-channel
ECG, Holter ECG monitoring and event ECG monitoring. After a
nine-month period follow-up visit was performed. Baseline de-
mographic, clinical-functional features and comorbidities were
compared in group with (n = 87) and without (n = 33) late
recurrences of Afib.

Results. There were no differences in demographic, anthropometric data and comorbidities.
Patients with late recurrence of AFib had lower heart rate (HR) after SR recovery (p <0.001).
Early recurrences of AFib were found in 43 (49.4%) patients with late recurrences of arrhythmia
and only in two (6.0%) without late recurrences (p <0.001). Patients with late recurrences of
arrhythmia had a lower average daily HR (p <0.001), higher number of single atrial extrasystoles
(p = 0.001), atrial pairs and runs (p = 0.01) recorded by Holter ECG monitoring.

Conclusions. Late recurrences of arrhythmia during the nine-month follow-up period were re-
ported in 72.5% of patients. Groups of patients with and without late recurrence of arrhythmia
had significant differences in the incidence of early recurrences, mean HR on SR, and the pres-
ence of atrial extrasystoles after rhythm recovery.

Keywords: persistent atrial fibrillation, atrial flutter, recurrence, predictors.
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MowykoBe Apocnig>XeHHs NpeauKTopiB
nNisHiX peunanBiB apuTMIi y Naui€HTIB 3
nepcucrtytouoro ¢pibpunsuiero nepeacepab
nicns kapaiosepcii

Hazap MaBnuk!?, YnsaHa YepHsara-Poriko!3, Oner XapiHoB?,
Munxainno CopokiBCbkuii®

1 JIbBIBCbKME 06/1aCHMIA KAIHIYHME TTIKYyBa/lbHO-AiarHOCTUYHNE
KapaionoriyHmi yeHTp, M. JIbBiB, YKpaiHa

2 HauioHasibHUi yHIBEPCUTET OXOPOHM 340POB ST YKpaiHn iMeHi
r1.J1. lWynuka, M. Knis, YKpaiHa

3 JIbBiBCbKMY HaLiOHaIbHWNI MEANYHUI YHIBEPCUTET iM. [aHnna
ranmybkoro, m. JIbBiB, YkpaiHa

IcHytoui pekoMeHaauii He MiCTATb anropuTMy NPOrHO3YBaHHS Mi3-
HiX peumaunsis dibpunsauii nepeacepab (PMN) nicnsa kapaiosepcii.

MeTa pgocnifg)XeHHs — BUBUYMTU NPEeanKTOPU Mi3HIX peunanBis
apuTMIl y nauieHTiB i3 nepcucteHTHoto @I nicna kapaiosepcii.

Marepian i metoam pgocnig>xeHHA. [Jo0 A0CNiIAXKEHHS BKIHO-
unnum 120 rocnitanizoBaHMX MNaUiEHTIB i3 NepcuUcTeHTHo DI,
SKWUM NpoBenu ycniwHy Kapaiosepcito. HasasHicTb peumamnsis Orl
OUiHIOBaNM B paHHbOMY MNepioAi WNsXoM peecTpauii 12-kaHasb-
Hoi enekTpokapaiorpamun (EKIM), XxonTepiBCbKOro MOHITOPYBaHHS
EKI (XM EKI') Ta noganblioro nogiHoro MoHiTopuHry EKIM npo-
TAroM TWXH4A nicng XM EKT, a Takox nicng 9-micayHoro nepiogy
cnoctepexeHHs. [demorpadiuHi, KniHiKo-dyHKLioOHanbHi 0Co-
61MBOCTI, CynyTHIO NATONOri0O MOPiBHIOBANN Y rpynax nauieHTIB
3 (n=87) i 6e3 (n=33) ni3Hix peunansis OI1.

Pe3ynbTaTun. Y NopiBHIOBaHUX rpynax He BUSABMIEHO BiAMiHHOC-
Tel woao aAemorpadivyHnx, aHTPONOMETPUYHNX AAHUX, CYMYTHIX

Original research: Clinical sciences

OPEN aACCESS

DOI 10.25040/ntsh2021.02.20

Aapeca ansa nAMCTyBaHHSA: M. JIbBiB,
Byn. MNekapcbka 69, YkpaiHa, 79010

E-nowTa: msorokivskyyl@gmail.com
Hapiwna po pepakuii: 04.08.2021
MpwmiinaTta po apyky: 04.11.2021

Ony6nikoBaHa oHnauH: 29.12.2021

@ © Hasap MaBnuk, YnaHa
YepHsara-Poinko, Oner
T XapiHoB, Muxaiino
CopokiBcbknii, 2021

ORCID IDs

Ha3zap lMNaBnuk:
https://orcid.org/0000-0002-0549-1617

YnaHa YepHsara-Pornko:
https://orcid.org/0000-0003-0986-0325

Oner XapiHoB:
https://orcid.org/0000-0002-4089-9757

Muxarino CopoKiBCbKUIA:
https://orcid.org/0000-0003-0872-4145

KoHdnikT iHTEepeciB: aBTopu aeknapy-
I0Tb BiICYTHICTb KOHMNIKTY iHTEpeciB.

Oco6ucTuii BHECOK aBTOpiB

KoHuenuyisi: Oner XapiHos, YnsaHa Yep-
Hara-Pownko, Hasap Maenuk, Muxanno
CopoKiBCbKNiA;

Pe3ynbtatn gocnigxeHs: Oner XapiHos,
YnsaHa YepHsra-Poriko, Hasap MNasnuk,
Muxanno CopoKiBCbKWUIA;

HanucaHHs crtatTi: Muxanno Copoki-
cbkuii, Oner XapiHos, Hasap Maenuk,
YnsaHa YepHsira- Poiko;

PenaryBaHHs Ta 3aTBEPAXEHHS OCTaToY-
Horo BapiaHTa: Oner XapiHoB, Muxan-
no CopokiBCbkuii, YnaHa YepHsara-Poin-
ko, Ha3zap MaBnuk.
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BiACYTHICTb (biHAHCYBaHHS.

XBOpi6. Y nauieHTiB 3 ni3HiMK peumameammn Ol criocTepirany HUXYI MOKA3HUKM 4YacTOTU CEPLEBUX
ckopoyeHb (YCC) nicnsa BigHoBNEHHS cuHycoBoro putMmy (p<0,001), HMx4a cepegHbonobosa HCC
(p<0,001), 6inblwa KiNbKiCTb NOOANHOKMX NepeacepaHunx ekcrtpacmucton (p=0,001), nap i npobi-
ok (p=0,04) 3a gaHumm XM EKI, npoBegeHoro B rocnitasibHoMy nepiogi. PaHHi peunansu ®rl
6yno BusBneHo y 43 (49,4%) nauieHTiB i3 Ni3HIMK peumamBamMu apuTtMii i y 2 (6,0%) 6e3 ni3Hix
peunansis apuTmii (p<0,001).

BucHoBKM. [Mi3Hi peunanem apuTMii NpOTAroM 9-MiCA4YHOro nepiogy CnoCTepeXXeHHs nicns Kapai-
oBepcii 3apeecTpoBanny 72,5% nauieHTiB. pynu nauieHTIB i3 Ni3HIMK peumanBamMu apuTMii Ta 6e3
HUX Manu BiAMIHHOCTI WOA0 YacTOTU BUHUKHEHHS paHHiX peuuaunBiB, nokasHuka cepenHboi YCC
Ha CMHYCOBOMY PUTMIi, @ TaKOX HasABHOCTI nepeacepaHUX NopyLlweHb pUTMY MicNs KapAiosepcil.

Knro4uoBi csoBa: nepcucteHTHa ¢ibpunsuis nepeacepab, TPINOTIHHA NepeacepAb, pPeuMans,
npeaukTopu.
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Introduction

Recent studies show high prevalence of ar-
rhythmia early recurrences after pharmaco-
logical or electrical cardioversion of persistent
atrial fibrillation and flutter (AFib/AFl) [1]. The
likelihood of early recurrences in more than
40% of cases requires considering preven-
tive antiarrhythmic therapy after cardiover-
sion. Yet, evaluation of its necessity and op-
timal duration depends on probability of late
recurrences of arrhythmia after restoration
of sinus rhythm [2]. Independent on clinical
symptoms, AFib/AFI is associated with poten-
tial danger of thromboembolic complications
and heart failure [3]. Therefore, it is especially
important to establish predictors of late recur-
rences of AFib/AFl. During recent years this
issue has been extensively studied in patients
with paroxysmal AFib after catheter ablation
[4]. At the same time, attention to the pre-
dictors of Afib/AFI recurrences is now mostly
related to the issue of asymptomatic arrhyth-
mias, taking into account the diagnostic value
of long-term ECG monitoring [5]. The aim of
the research was to study the possible predic-
tors of arrhythmia late recurrences in patients
with persistent AFib/AF| after restoration of sinus
rhythm.

Materials and methods

A single-centre study included 120 adult pa-
tients admitted to hospital with persistent
AFib/AFl. The patients were recruited into
the study after successful pharmacological or
electrical cardioversion. The exclusion criteria
were acute coronary syndrome, early post-
operative AFib/AFI, relevant valvular disease,
left atrial enlargement > 50 mm, left ventricu-
lar ejection fraction < 40 %, permanent pace-
maker, concomitant cancer, significant thyroid
disease, chronic obstructive pulmonary dis-
ease, renal and/or liver failure.

Among patients recruited into the study there
were 41 females (34.2%) and 79 males
(65.8%) aged 26-81 years (median - 58
years). Arterial hypertension was diagnosed in
99 (82.5 %) patients, ischemic heart disease
was found in 51 (43.3 %) patients, previous
history of myocardial infarction - in 10 (9.2%).
Previous cerebrovascular events were regis-
tered in 10 (8.3 %) and type 2 diabetes was di-
agnosed in 20 (15.0 %) patients, 29 (25.0 %)
patients were current smokers. Demographic
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and anthropometric data, information about
comorbidities were collected CHA,DS,-VASc
score was calculated in all patients.

Before and after cardioversion all patients re-
ceived anticoagulation therapy according to
the current guidelines, as well as antiarrhyth-
mic drugs for the purpose of restoration and
maintenance of sinus rhythm.

Assessment of early recurrences of AFib/
AFl was performed with 12-lead electrocar-
diogram (ECG), Holter ECG monitoring and
event monitoring. 24-hour Holter ECG mon-
itoring was performed three days after car-
dioversion, event ECG monitoring - during
next seven days after Holter ECG recording.
Patients undergoing event ECG monitoring
were trained for its usage in case of arrhyth-
mia symptoms appearance. In addition, pa-
tients performed ECG recordings by means
of event recorders two times a day on a reg-
ular basis. Documented arrhythmia episodes
with corresponding ECG signs registered by
Holter or event monitoring lasting more than
30 seconds were considered as recurrences
of AFib/AFI.

In total, 40 patients (33.3%) experienced ear-
ly recurrence of AFib/AFI after cardioversion,
while 80 (66.7%) patients didn’t have regis-
tered episodes of recurrent arrhythmia.

All patients received antithrombotic and anti-
arrhythmic drugs after cardioversion accord-
ing to the current recommendations. Partici-
pants of the study were instructed to perform
out-patient 12-leads ECG recording in case of
arrhythmia symptoms recurrence.

After nine-months follow-up period 12-lead
ECG, 24-hour Holter monitoring and/or seven
days event ECG monitoring were performed.
Late recurrences of AFib/AFl were registered
in 87 (72.5%) patients. In 65 (54.2%) pa-
tients AFib/AFl paroxysms were symptomat-
ic, 22 (18/3%) participants didn't have any
symptoms of arrhythmia. Among 87 patients
with late recurrences, in 64 (73.5%) cases
late recurrences of AFib/AFl were diagnosed
by standard 12-lead ECG or using ECG event
monitoring, in 23 (26.4%) - by 24-hour Holter
ECG recording. Symptomatic recurrences of
arrhythmia were predominantly diagnosed by
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standard 12-lead ECG or event monitoring,
asymptomatic AFib/AFI - by means of 24-hour
ECG monitoring. I.e., using standard 12-lead
ECG or event ECG monitoring, symptomatic re-
currences of arrhythmia were diagnosed in 57
(65.5%) patients, asymptomatic recurrences
of AFib/AFIl — in seven (8.0%) cases. 24-hour
Holter ECG monitoring revealed symptomatic
episodes of AFib/AFl in eight (9.2%) cases and
asymptomatic recurrences of arrhythmia - in
15 (17.2%) cases.

During time of the follow-up 21 (17.5%) pa-
tients have developed clinically important
events. Ischemic stroke was diagnosed in two
patients, three patients developed other throm-
boembolic complications, six patients were hos-
pitalized due to congestive heart failure. One
patient died, one experienced acute myocardial
infarction, three - coronary artery bypass graft-
ing surgery, one - coronary artery stenting pro-
cedure, permanent cardiac pacemaker implan-
tation was performed in three patients.

Depending on the presence of late recurrenc-
es of AFib/AFI, all patients were divided into
two groups. One group included 87 (72.5%)
patients with late recurrences of AFib/AFI, the
second - 33 (27.5%) patients without recur-
rences of arrhythmia. Demographic and an-
thropometric indicators, cardiovascular risk
factors, background and concomitant pathol-
ogy, laboratory data, echocardiographic pa-
rameters (Echo), as well as standard 12-lead
ECG, 24-hour Holter monitoring data were
compared in the study groups.

Statistical processing of the data was performed
using Statistica for Windows 5.0. The variables

Original research: Clinical sciences

were presented as a median (lower-upper
quartiles) range for non-Gaussian distribution
(verified by Shapiro-Wilk test) and compared
by Mann-Whitney U test. The quality parame-
ters were presented as absolute numbers and
percentages, their frequencies between groups
were compared using the Fisher test for tables
2x2 and x? for larger tables.

Our study complies with the Declaration of
Helsinki. The study protocol was approved by
the Bioethics Committee of Shupyk National
Healthcare University of Ukraine. Before the
start of the study, informed consent was ob-
tained from all of the participants.

Results

There were no significant differences regard-
ing demographic and anthropometric data, as
well as major comorbidities in the compared
groups (Table 1) CHA,DS,-VASc score also
did not differ significantly between groups of
patients with and without late recurrences of
AFib/AFIl. CHA,DS,-VASc score one was found
in 25 (28.74%) patients with late recurrences
and in 13 (39.39%) without late recurrenc-
es of AFib/AFI, CHA,DS,-VASc score two in
26 (29.89%) and eight (24.24%) patients,
CHA,DS,-VASc score > two in 21 (24.14%)
and seven (21.21%) patients respectively.

A lower heart rate after restoration of the si-
nus rhythm and longer QTc interval were re-
ported according to the initial standard ECG
in patients with AFib/AFI late recurrences. Ear-
ly recurrences of AFib/AFl were detected in
43 (49.4%) patients with late recurrences of
AFib/AFL and only in two (6.0%) without late
recurrences of arrhythmia (Table 2).

Table 1
Age, gender, anthropometric parameters and comorbidities in the study groups
Variables (n (%)) in the compared groups
Parameters With AFib/AFI late recurrenc- | Without AFib/AFI late recur-

es (n=87) rences (n=33) P
Age, years 59 (54 - 62) 58 (47 - 62) 0.73
Male gender 54 (62.0%) 23 (69.7%) 0.52
Body mass index, kg/m? (median, quartiles) 29.7 (26.8-32.9) 29.5 (24.8 - 32.5) 0.44
Arterial hypertension 76 (87.3%) 26 (78.7%) 0.25
Type 2 diabetes 15 (17.2%) 5 (15.1%) 1.00
Cardiovascular embolic events 8 (9.2%) 3 (9.0%) 1.00
Ischemic heart disease 38 (43.6%) 13 (39.3%) 0.83
After myocardial infarction 8 (9.2%) 3 (9.0%) 1.00
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The analysis of laboratory findings didn’t re-
veal significant differences between compared
groups. Echocardiography parameters were
similar in patients with and without late recur-
rences of Afib/AFI| as well (Table 3).

Regarding the findings of Holter monitoring
during hospital period, in patients with late
recurrences of arrhythmia heart rate (HR)
was lower, they had more premature atrial
contractions (PAC), couplets and triplets (Ta-
ble 4).

Discussion

Clinical course of persistent AFib/AFlI and ap-
pearance of arrhythmia recurrences after suc-
cessful cardioversion may depend on atrial
cardiomyopathy and development of electrical
remodeling [6]. Rare appearance of arrhyth-
mia may reflect priority of finding and avoid-
ing special triggers, often without necessity
of preventive antiarrhythmic therapy. At the
same time, high probability of arrhythmia re-
currence might be an additional argument to
consider early radiofrequency ablation, taking

Original research: Clinical sciences

into account evidence of its favorable impact
on prognosis in EAST-AFNET 4 study [7].

In our study, frequency of recurrences de-
tected during first 10 days after cardioversion
significantly differed in patients with and with-
out late recurrences of AFib/AFI. It should be
emphasized that an intensive search of ear-
ly Afib/AFl recurrences including Holter and
event ECG monitoring was used in the study,
making possible to detect early recurrences in
nearly half of the patients. Apart from Afib,
which was asymptomatic in part of the pa-
tients, vast majority of them had atrial cou-
plets and runs, which were established as Afib
predictors, especially in patients with concom-
itant risk factors, such as atrial hypertension,
obesity and type 2 diabetes [8]. Besides, pa-
tients with late recurrences had lower HR after
cardioversion and longer QTc interval. These
data generally agree with results of the previ-
ous investigations. Sinus bradycardia is a rec-
ognized general predictor of subclinical AFib/
AFl recurrence [9], while QTc prolongation
may predict recurrence of AFib after radiofre-

Table 2
Parameters of the in-hospital ECG in the study groups
Variables (median (lower-upper quartiles))
Parameters With late recurrences Without late recurrences
of AFib/AFI (n=87) of AFib/AFI (n=33) P
HR during SR, per minute 60 (58 - 66) 65 (63 - 70) <0.001
PQ, sec 0.18 (0.16-0.20) 0.18 (0.16-0.18) 0.10
QTc, sec 0.40 (0.38-0.44) 0.38 (0.36-0.42) 0.004
Early recurrences of AFib/AFL (n, %) 43 (49.4%) 2 (6.0%) <0.001
Note: HR - heart rate; SR - sinus rhythm
Table 3
The in-hospital echocardiography parameters in patients with
and without late recurrence AFib/AFI
Variables (median (lower-upper quartiles))
Parameters With late recurrence Without late recurrence
of AFib/AFI (n=87) of AFib/AFI (n=33) P
RV size, cm 2.4 (2.3-2.6) 2.4 (2,2-2,6) 0.32
LA size, cm 4.1 (3.8-4.4) 4.0 (3.6-4.3) 0.19
Ascending aorta size, cm 3.1 (3.0-3.4) 3.1 (3.0-3.3) 0.93
IVS thickness, cm 1.15 (1.05-1.3) 1.1 (1.0-1.2) 0.19
LVPW thickness, cm 1.1 (1,0-1,2) 1.1 (1.0-1.2) 0.21
LV end-diastolic diameter, cm 5.0 (4.7-5.3) 5.0 (4.8-5.2) 0.72
LVEF, % 60 (56-60) 60 (56-60) 0.43

Note: RV - right ventricle; LA - left atrium; IVS - intraventricular septum; LVPW - left ventricular posterior wall; LV - left

ventricle; LVEF - left ventricular ejection fraction.
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Table 4

Parameters of 24-hour Holter monitoring during hospital period after cardioversion
in the study groups

Variables (median (lower-upper quartiles))
Parameters With late recurrence Without late recurrence of
of AFib/AFI (n=87) AFib/AFI (n=33) P
Minimum HR, beats/min 50 (45-55) 53 (49-56) 0.08
Mean HR, beats/min 68 (59-74) 71 (69-75) <0.001
Maximum HR, beats/min 100 (93-106) 102 (98-113) 0.06
>500 PAC per 24 hours 34 (39.1%) 3 (9.1%) 0.001
Atrial couplets and triplets 67 (77.0%) 19 (57.6%) 0.04
Short runs of supraventricular tachycardia 35 (40.2%) 9 (27.3%) 0.21

Note: PAC - premature atrial contractions

guency catheter ablation compared to patients
without recurrent arrhythmia [10]. In earlier
studies, patients with late recurrences of AFib/
AFl had lower minimum, mean and maximum
HR, more frequently detected episodes of
early recurrent arrhythmia and atrial ectopic
rhythms [11]. It is obvious that detection of
late AFib/AF| predictors makes necessary to
consider long-term preventive antiarrhythmic
therapy and/or radiofrequency catheter abla-
tion procedures.

In conclusion, more than two thirds of the pa-
tients with persistent Afib/AFl had late recur-
rences of arrhythmia during nine-months fol-
low-up after successful cardioversion. Groups
of patients with and without late recurrences
of arrhythmia had significant differences re-
garding frequency of early recurrences, as well
as heart rate, presence of atrial couplets and
runs. Early 24-hour Holter and event ECG mon-
itoring should be systematically implemented

to increase detection of early recurrences of
arrhythmia, including silent episodes.

Study limitations

Certain limitations of our study were non-in-
clusion of patients with significantly reduced
left ventricular ejection fraction and severe
dilatation of left atrium. This made possible
to avoid influence of irreversible mechanical
and electrical remodeling caused by long-term
episodes of Afib/AFIl. Besides, many patients
used amiodarone before and after cardiover-
sion, but the decision on choice of the anti-
arrhythmic therapy and its duration was not
based on the unified algorithm. It is not pos-
sible to exclude that amiodarone might be
prescribed more often in patients with Afib/
AFl early recurrences, taking into account the
data of the early period after cardioversion.
Nevertheless, this didn't influence the proba-
bility of late arrhythmia recurrence.
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