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Pesiome

Lienb nccnegoeanuna. OLeHNTb BAVAHME AWHAMUKM MacChl TeNa Ha KAVHUYeCKoe TeyeHne pubpUAnaLmMmM npeacepAnii y nauueHToB, CTpajatowmnx
oxupeHuneM. MaTtepuan n Metogbl. B nccnegosanve 6bin BratoueH 101 naumeHT ¢ napokcnsmanbHol Mbo nepcuctrpytoulein pubpunnsaumei npea-
CepAvii, CTpaAaloLnii NepBUYHBIM OXUpeHueM. [lnsaiiH nccaeaoBaHmMA: PeTPOCNEKTUBHOE, OAHOLIEHTPOBOE, CPaBHUTE/IbHOE NccaeaoBaHme. PeTpo-
CMEKTMBHO B 3aBMCMMOCTY OT AVHAMMUKM MACChl Te/Ia MaLyeHTbl 6biM pasAeneHbl Ha 3 rpynmbl: yBenmumsLume Ha 23% Maccy Tena (rpynna 1, n=40),
COXpaHMBLLME UCXOAHYHO Maccy Tena +2,9% (rpynna 2, n=29), cHU3MBLIME Ha 23% MCXOAHYIO Maccy Tena (rpynna 3, n=32). KOHTpo/bHble 0CMOTPbI
BPa4yoM MPOBOAWNCE He pexe 1 pa3a B 6 MecsALEeB Ha NPOTAKEHNN He MeHee 36 MecALeB. Vi3MeHeHne GopMbl GUEPUANALIMK NpeacepAnii pern-
CTPMPOBANOCh Ha OCHOBAHUN KAMHNYECKOW KapTUHbI 3a60/1€BaHUA U aHHbIX XONTEPOBCKOrO MOHUTOPVUPOBAHUA 3/1eKTPOKapAMOrpaMMbl B TeyeHune
7 pHeii. Tpynnbl 66111 conocTasmmbl no nosy (p=0,9267), Bospacty (p=0,3841), pocty (p=0,8900), popMe 3ab6oneBaHws (MapokcusManbHas Guépun-
NAuUA npeAcepanii/ nepeuctupytowas ¢ubpunnaums npegcepanii) (p=0,8826), BbipaKeHHOCTU CUMNTOMOB GUBPUANALMM NPeACEPANIA MO KAaccu-
¢ukaumm EBponeiickoii accoumnauum cepgedHoro putma (p=0,8687) v umdpaM CUCTONMHECKOTO apTepUasbHOrO AaB/IEHNSA HA HAYa/I0 UCCIL0BAHNA
(p=0,4500). Pe3ynbTaTbl. Mpu 3aKNH04UTEILHOM KOHTPO/ILHOM OCMOTPE Macca Tea NauMeHTos 1 rpynnbl yBesvuunach B cpeaHem Ha 11,4 [9,3; 13,1]
kr (p <0,001*), Toraa KaK naumeHTbl 3 rpymrbl MPOAEMOHCTPUPOBA/M CHUKEHWE MacChl Te/a B CPeAHeM Ha -6,2 [-8,4; -5,3] kr (p <0,001*). CHuxeHne
Macchbl Te/la MauyeHToB 2 rpynbl 6b110 He3HauNUTeNbHbIM (p=0,5377) u coctaswuo -0,1[-2,0; 1,3] kr. MporpeccuposaHue 3a60/1eBaHNA OT NAPOKCU3-
Ma/ibHOM GOpMbI K NepcucTupytoLeit Habatoaanock y 15 (37%) nauuentos 1rpynnsbl, y 9 (31%) naumeHTos 2 rpynnbl ny 2 (6%) naumeHToB 3 rpynmbl
(p=0,0079*). Perpecc aputMum oT nepcucTupytoLein GopMbI K TapoKcK3ManbHoM B 1 rpynne He 3apernctpuposaH (0%), Bo 2 rpynne o6paTHoe pas-
BWTME 3a60/1eBaHNA oTMedeHo y 1 naumenTa (3%) u B 3 rpynne —y 6 nauneHTos (19%) (p=0,0053*). CaMONpoW3BO/IbHOrO BOCCTAHOB/IEHUSA CUHYCO-
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BOrO pUTMa y nauueHToB 1 rpynnbl He Hab/Il0AAN0Ck, BO 2 FPyMne OHO 6bI710 OTMeYeHO Yy ABYX (7%), a B 3 rpynne —y 7 (22%) naumeHTos (p=0,0047%*).
Knunnyeckas 3¢ppeKTUBHOCTL KaTeTepHOI abnauuy oLeHnBanach Nocse OKOHYaHWA 3-MecAYHOro cnenoro nepuoga. MotTpe6HOCTL B NpoBeAeHNUM
WHTEPBEHLUMOHHbIX npoueayp C Lie/ibio BOCCTaHOB/IEHNA CUHYCOBOIo pUTMa U UX KpaTHOCTb NpU CpaBHEHUU rpynn CyleCTBEHHO He OT/In4anach.
OfHaKO MU MOMapHOM CPaBHEHMM, CTAaTUCTUHECKM 3HaYMMOl 6bina pasHuua Mexay 11 3 rpynnamu yyactHukos (p=0,0079* u p=0,0374* coot-
BETCTBEHHO). 3akntoueHue. MpoBeAeHHOe UCCNeA0BaHNE 4EMOHCTPUPYET B3aUMOCBA3b MEXAY AMHAMUKOM MacChl TeNa U KAMHUYECKUM TeYeHUeM
bnbpunnauumn npeacepauin. YCTaHOBNEHO, YTO NPOrPeCcCMPOBaHME OXMPEHNS HEeMOCPe/ICTBEHHO acCOLIMMUPYETCA C NPOrpeccMpoBaHMeM AiaHHOMo
TMNa apuTMUNn. Hanpoms, CHUXeHMe MacCbl TeéNa NO3BO/IAET YMEHbLNTbL PUCK ycyry6neHMﬂ TAXeCTn 3a6oneBaHm|, YAyHLWnTb NPOrHO3 N Te4yeHune
dunbpunnauum npescepaniin BHe 3aBUCUMOCTU OT PYruX 3HaYMMbIX GaKTOPOB PUCKa, MOBLICUTL 3GPEKTUBHOCTL TEParnmn aHTMapUTMUHECKUMM Npe-
napaTtam v pe3y/ibTaTUBHOCTb MHTEPBEHLMOHHOIO Jie4eHUA.

Knrouesble cnoBa: gubpunnayus npedcepdull, BOCCMaHoOBAEHUE CUHYCOBO20 PUMMA, OKUPEHUE, KOHMPOb Macchl mena, npedcepoHas kapou-
omuonamus
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Abstract

Aims. To evaluate the impact of body weight dynamics on the clinical course of atrial fibrillation in obese patients. Materials and methods. The
study included 101 primary obese patients with paroxysmal or persistent atrial fibrillation. Study design: a retrospective, single-center, comparative
study. Retrospectively according to the he body weight dynamics, patients were divided into 3 groups: those who increased their body weight by
23% (Group 1, n=40), maintained their initial body weight by +2.9% (Group 2, n=29), and reduced their initial body weight by 23% (Group 3, n=32).
Follow-up examinations by a doctor were carried out at least once every 6 months for minimum 36 months. Change in AF type was determined
by disease patterns and 7-day Holter monitoring results. The groups were comparable in gender (p=0,9267), age (p=0,3841), height (p=0,8900),
and disease form (Paroxysmal atrial fibrillation /Persistent atrial fibrillation) (p=0,8826), the severity of symptoms on the European Heart Rhythm
Association score of atrial fibrillations (p=0,8687) and systolic blood pressure at the beginning of the study (p=0,4500). Results. At the final control
examination, the body weight of patients in Group 1increased by an average of 11,4 [9,3; 13,1] kg (p <0,001*), while weight loss in Group 3 averaged
-6,2 [-8,4; -5,3] kg (p <0,001*). The decrease in body weight of Group 2 patients was insignificant (p=0,5377) and amounted to -0,1[-2,0; 1,3] kg.
The progression of the disease from paroxysmal to persistent form was observed among 15 (37%) patients in Group 1, 9 (31%) patients — in Group
2, 2 (6%) patients — in Group 3 (p=0,0079*). The regression of arrhythmia from persistent to paroxysmal form was not registered in group 1 (0%),
in group 2, the reverse development of the disease was noted in 1 patient (3%) and in group 3 — in 6 patients (19%) (p=0,0053*). There were no
free from AF patients in Group 1 at the final follow-up, while 2 (7%) patients were free from AF in Group 2 and 7 (22%) — in Group 3 (p=0,0047%*).
In patients undergoing ablation, procedural success was determined after a 3-month blind period. The need for interventional procedures to restore
the sinus rhythm and their multiplicity when comparing the groups did not differ significantly. However, in a pairwise comparison, the difference
between groups 1and 3 of participants was statistically significant (p=0,0079* and p=0,0374*, respectively). Conclusion. This study demonstrates
the relationships between the dynamics of body weight and the clinical course of atrial fibrillation. The progression of obesity leads to the progression
of the disease. Weight-loss management reverses the type and natural progression of AF, improves the prognosis and the course of disease, regardless
of other significant risk factors, increases the anti-arrhythmic therapy effect and the effect of interventional treatment.
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Introduction

Atrial fibrillation (AF) is the most common supraven-
tricular arrhythmia in modern clinical practice. Despite
the consistent improvement of its diagnosis and manage-
ment methods, AF significantly contributes to a deterio-
ration of the quality of life, higher rates of disability and
mortality of the population. AF is a progressive disease.
Most patients develop persistent types of arrhythmia over
time, and paroxysmal AF persists for a long time only in
2-3% of patients [1]. Several studies show that the clinical
type of AF and the likelihood of disease progression are
primarily determined by the presence of concomitant risk
factors [2, 3].

Most modern studies on AF are aimed at exploring
innovative approaches to the management of this disease
and its complications. Along with this, a thorough analy-
sis of risk factors contributing to the progression of AF
continues.

Overweight and obesity are observed in 25% of
patients with AF [2]. There is a direct correlation between
the thickness and volume of epicardial adipose tissue and
the risk of developing AF [4, 5]. A number of studies have
shown that weight loss in the short term reduces the sever-
ity of symptoms in patients with AF [6, 7].

This study seeks to examine the long-term effect of
body weight changes on the clinical course of AF in obese
patients.

Material and Methods

This study randomly included patients with a body
mass index > 30 kg/m? who were undergoing treatment
for symptomatic paroxysmal or persistent AF at the State
Budgetary Healthcare Institution “Diagnostic Center
No. 5 of the Moscow City Health Department” from Octo-
ber 2016 to November 2019. Study design: retrospective,
single-center, comparative study.

The protocol was approved by the local ethics com-
mittee. Written informed consent was obtained from all
patients prior to enrollment in the study.

All patients were examined by a cardiologist in an outpa-
tient setting at least once every six months for at least three
years (36 months). Every six months during the follow-up
visit, all patients were assessed for the severity of AF symp-
toms; electrocardiogram (ECG) in rest was performed, and
24-hour ECG monitoring was performed for seven days.
The severity of AF symptoms was assessed according to
the EHRA classification (European Heart Rhythm Asso-
ciation) [8]. The treatment strategy (heart rhythm or heart
rate control) was determined by the attending cardiologist.
Agents used to control the rhythm included class III anti-
arrhythmic agents according to the Vaughan — Williams
classification in D-modification. Harrison: amiodarone and
sotalol. The decision to refer for interventional treatment

(transcatheter cryoballon ablation or radiofrequency abla-
tion) was made by the attending physician if the symptoms of
the disease persisted while taking medications. The “blind”
period after ablation was three months. In the case of radio-
frequency or cryoballon ablation, 24-hour ECG monitoring
was additionally performed three months after the proce-
dure and every six months thereafter.

The exclusion criteria were: persistent AF, a history
of acute myocardial infarction or cardiac surgery over
the past 12 months, hemodynamically significant congen-
ital and acquired heart valve defects, impaired left ventric-
ular function with a decrease in ejection fraction < 40%,
malignant neoplasms in active phase, autoimmune and
systemic inflammatory diseases, severe renal or hepatic
failure, patients with diabetes mellitus on insulin therapy.

All patients were interviewed on the importance of body
weight control; personalized recommendations for healthy
eating and instructions on the need for graduated exercise
were given. The group of obese patients who lost weight
received non-drug therapy, changed lifestyle through
dietary adjustments and increased the volume of physical
activity. Individual risk factors were also monitored regu-
larly (hypertension, diabetes mellitus, impaired glucose
tolerance, obstructive sleep apnea, smoking and alcohol
consumption), and, if necessary, treatment adjustment was
carried out to modify risk factors. During the study, such
indicators as blood pressure, glycemia, and dyslipidemia
were corrected for all participants, and target values were
achieved. Metformin was used to manage type 2 diabetes
mellitus and impaired glucose tolerance, and if necessary,
other oral antihyperglycemic agents were prescribed.

During the initial visit, the physician measured anthro-
pometric parameters using medical scales and a stadiom-
eter. Weighing was carried out without shoes and out-
erwear, then body mass index was calculated. The body
weight of patients was subsequently measured at each
follow-up appointment and independently at home using
household scales.

According to the American Heart Association (AHA)
and the American College of Cardiology (ACC) recom-
mendations, a change in body weight of at least 3% from
the baseline was considered significant [9]. Patients were
retrospectively included in one of three groups depending
on the changes in body weight: those who gained > 3% of
their baseline body weight (group 1), those who retained
their baseline body weight +2.9% (group 2), those who
lost > 3% of their baseline body weight (group 3).

The primary outcome of the study was a change
in the type of AF at the time of the final examination
(36 months). The type of AF was assessed based on
the patients complaints and 24-hour ECG monitor-
ing data for seven days. Secondary outcomes included
the severity of AF symptoms as measured by the EHRA
scale and the need for interventional treatment.
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Statistical Analysis

Statistical processing of the results was carried out
using Python 3.8. Built-in functions from the Scipy
module were used for calculations.

Quantitative parameters were assessed for compliance
with normal distribution. To this end, the Shapiro — Wilk
test was used.

Normal distribution test showed that data in the study
were not normally distributed. Therefore, the calculations
were subsequently carried out using nonparametric statis-
tical methods.

Summaries of quantitative parameters were described
using the median (Me) and lower and upper quartiles
(Q1 — Q3): Me [Q1; Q3]. When comparing several samples
of quantitative data with a distribution other than normal,
the Kruskal-Wallis test was used. When statistically signifi-
cant differences between the groups were detected, pair-
wise comparison of the populations was additionally car-
ried out using the Mann — Whitney U-test.

The Wilcoxon W-test was used to test the differences
between the two compared paired (linked “before” and
“after”) samples.

Results of qualitative characteristics are expressed in
absolute numbers with the indication of proportions (%).
The comparison of nominal data in independent
groups was carried out using the Pearson x* test. When
the number of expected observations in any of the cells of
the four-field table was less than 5, Fisher’s exact test was
used to assess the level of significance of the differences.

Differences were considered as statistically significant
atp <0.05.

Sample size was not pre-calculated.

Results

Demographic Parameters and Baseline

Characteristics of Patients Included in the Study

Of 246 patients with paroxysmal or persistent AF who
were treated at the State Budgetary Healthcare Institu-
tion “Diagnostic Center No. 5 of the Moscow Depart-
ment of Health” from October 2016 to November 2019,
137 patients had a body mass index of more than 30 kg/m?.
After evaluating the exclusion criteria, 101 patients were
included in the study.

When determining changes in body weight, all patients
were retrospectively divided into three groups: increased
body weight by > 3% (group 1, n = 40), retained the base-
line body weight +2.9% (group 2, n = 29), decreased
the baseline body weight by > 3% (group 3, n = 32) (Fig. 1).

Groups were similar by gender (p = 0.9267), age
(p = 0.3841), height (p = 0.8900), weight (p = 0.7052),
BMI (p = 0.3880), type of disease (paroxysmal AF / persis-
tent AF) (p = 0.8826), severity of symptoms on the EHRA
scale (p = 0.8687) and the level of systolic blood pressure
(SBP) at the beginning of the study (p = 0.4500), as well

as the number of smokers (p = 0.6171), the level of alco-
hol consumption (p = 0.9682), the presence of arterial
hypertension (p = 0.7700), diabetes mellitus (p = 0.9289),
impaired glucose tolerance (p = 0.8351) and coronary
heart disease (p = 0.8833). A statistically significant dif-
ference was recorded only in terms of hyperlipidemia
(p = 0.0448 *). There were more patients with this risk
factor in group 1 — 23 (58%) than in group 3 — 9 (28%)
(p = 0.0127 *). The average number of antihyperten-
sive and antiarrhythmic agents used was comparable at
the start of the study (p > 0.05).

Clinical characteristics of patients at the time of enroll-
ment in the study are presented in Table 1.

Body Weight Change

At the beginning of the study, the body weight of
patients in groups 1, 2 and 3 was comparable (p = 0.7052);
at the final examination, it was statistically significantly
different (p < 0.001*), including during pairwise compari-
son of groups (p < 0.05).

The body weight of the patients of group 1 increased
during the study from 98.4 [88.6; 106.8] to 110.5 [97.5;
118.2] kg (p < 0.001 *), in group 3, it decreased from 99.3
[89.3; 105.7] to 90.7 [82.4; 98.2] kg (p < 0.001 *), while
patients of group 2 showed an insignificant decrease
in body weight from 102.2 [88.3; 108.6] to 99.3 [87.9;
109.6] kg (p = 0.5377).

The parameter of change in body weight was differ-
ent between all groups (group 1 — an increase of 11.4
[9.3; 13.1] kg, group 2 — a decrease of —0.1 [-2.0; 1.3] kg,
group 3 — decrease by —6.2 [-8.4; —5.3] kg) (p < 0.001 *).

Effect of Body Weight Changes

on the Progression of AF

Table 2 presents the effect of body weight changes on
the progression of AF and the frequency of interventional
treatment.

At the time of enrollment in the study, groups 1, 2
and 3 were comparable in terms of the disease form
(p = 0.8826). Pairwise comparison of groups also revealed
no statistical significance of differences between groups
(p > 0.05). At baseline, there were 19 (47%) patients with
paroxysmal AF and 21 (53%) patients with persistent AF
in group 1, in group 2 (n = 29) — 14 (48%) patients with
paroxysmal AF and 15 (52%) patients with persistent AF,
in group 3 (n = 32) — 17 (53%) patients with paroxysmal
AF and 15 (47%) patients with persistent AF (Fig. 1).

According to the results of the final check-up examina-
tion, a difference in the form of the disease was revealed
between groups 1, 2 and 3 (p < 0.001 *). Pairwise com-
parison revealed a difference between groups 1 and 3
(p < 0.001 *) and between groups 2 and 3 (p = 0.0132 *).
The difference between groups 1 and 2 was not significant
(p =0.2018).
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AF progression from the paroxysmal to the persis-
tent form differed between group 1 (15 (37%) patients),
group 2 — 9 (31%) and group 3 — 2 (6%) (p = 0.0079 *).
There was a significant difference between groups 1 and 3
(p=0.0019 *) and groups 2 and 3 (p = 0.0119 *); the differ-
ence between groups 1 and 2 was insignificant (p = 0.5778)
(Fig. 2 and 3).

The regression of arrhythmia from the persistent to
the paroxysmal form also showed a difference between
the groups (p =0.0053 *). In group 1, no disease regression
was recorded — 0 (0%), in group 2, there was a regression
of AF in 1 patient (3%), in group 3 — in 6 patients (19%).
However, the pairwise comparison of groups showed a
significant difference only when comparing groups 1 and
3 (p = 0.0058 ).

Parameters such as “No changes in AF form” and
“Complete recovery from AF” showed no statistically sig-
nificant differences between the groups (p = 0.1615 and
p = 0.7655, respectively). “Spontaneous restoration of
sinus rhythm” (without ablation) differed in the groups
(p=0.0047 *): in group 1, no cases of spontaneous restora-
tion of sinus rhythm were recorded — 0 patients (0%), in

TTarmenTs! ¢
[TapOKCH3MAIBHOM J100
TIepCHCTHPYEOm et
dopmoitr PII/ Patients
with paroxysmal or
persistent AF
n=246
[

TarmenTs: c UMT > 30
kr/m? / Patients with a
BMI > 30 kg / m?

HckmroueHs! us =137

uccienoeasms / T
Excluded 1

n=36

Hroroeas xoropra /
Final cohort
=101

1

group 2 there were 2 cases (7%) and in group 3 — 7 (22%).
However, a pairwise comparison of the groups showed a
difference only between groups 1 and 3 (p = 0.0023 *).

Therefore, the study showed that obese patients whose
body weight increased during the follow-up period (group
1 — 37%) and retained their baseline body weight (group
2 — 31%) have a higher rate of disease progression with
the transformation of paroxysmal AF into persistent AF,
in comparison with patients whose body weight decreased
(group 3) — 6%), despite the adjustment of other signifi-
cant risk factors (Fig. 2 and 3).

Weight loss was a significant mono- and multifactorial
predictor of regression of the disease from the persistent
to the paroxysmal form (group 3 — 19%, while group 1 —
0%, group 2 — 3%). A comprehensive analysis of obese
patients whose body weight decreased (group 3), with
concomitant modification of other risk factors showed
a high probability of spontaneous restoration of sinus
rhythm (group 3 — 22%, group 1 — 0%, group 2 — 7%)
(Fig. 2 and 3).

Figure 1. The process

of selecting patients for
the study. Groups of
patients depending on the
dynamics of body weight.
BMI — body mass index.
AF — atrial fibrillation
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I
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n=40 n=29
TTapoxcusmansHas IapokcusmansHas
®IT/ Paroxysmal @IV Paroxysmal
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n=19 n=14
Ilepcuctupyroman Tlepcuctupyromas
L|®IT / Persistent AF || ®DII / Persistent AF
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1
T'pynmna 3.
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baseline

n=32
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Table 1. Characteristics of patients at the time of inclusion in the study

Options

Age

Male, n (%)

Height, cm

Weight, kg

BMI (kg/m?)

SAD (mm Hg st)

Paroxysmal AF, n (%)

Persistent AF, n (%)

Arterial hypertension,
n (%)

Diabetes mellitus, n (%)

Impaired glucose
tolerance, n (%)

Hyperlipidemia, n (%)

Coronary heart disease,
n (%)

Excessive alcohol
consumption (>140 ml
of pure alcohol per
week), n (%)

Smoking, n (%)

Average number of
antihypertensive drugs
used

Average number of
antiarrhythmic drugs
used

EHRA score

Group 1

(n=40)

52,0 [45,0; 65,0]

31 (78%)

172,0 [159,8; 177,2]

98,4 [88,6; 106,8]

33,8 [32,1; 35,8]

142,5 [135,0; 161,2]

19 (47%)

21 (53%)

31 (78%)

11 (28%)

4 (10%)

23 (58%)

4 (10%)

9 (23%)

16 (40%)

1,0 [1,0; 2,0]

1,0 [1,05 1,0]

2,5 2,05 3,0]

Group 2

(n=29)

57,0 [47,0; 66,0]

23 (79%)

170,0 [162,0; 178,0]

102,2 [88,3; 108,6]

34,4 [31,7;37,2]

139,0 [129,0; 154,0]

Group 3

(n=32)

58,5 [51,0; 70,2]

26 (81%)

172,0 [163,0; 178,2]

99,3 [89,3; 105,7]

32,7 [31,7; 36,1]

144,0 [126,8; 153,0]

AF form
14 (48%) 17 (53%)
15 (52%) 15 (47%)
Risk factors

23 (79%) 23 (72%)

8 (28%) 10 (31%)

4 (14%) 3 (9%)

13 (45%) 9 (28%)

4 (14%) 4 (13%)

7 (24%) 8 (25%)

15 (52%) 15 (47%)

Taking medication

1,0 [0,0; 1,0] 1,0 [0,0; 2,0]
1,0 [0,0; 2,0] 1,0 [0,0; 1,0]
2,5[2,5; 3,0] 2,5[2,4; 3,0]

Multiple

comparison, p

0,3841

0,9267

0,8900

0,7052

0,3880

0,4500

0,8826

0,7700

0,9289

0,8351

0,0448*

0,8833

0,9682

0,6171

0,7479

0,7960

0,8687

Pairwise
criterion, p

12:
13:
23:

12:
13:
23:

12:
13:
23:

12:
13:
23:

12:
13:
23:

12:
13:
23:

12:
13
23:

12:
13:
23:

12:
13:
23:

12:
13:
23:

12:

p=0,2363
p=0,0806
p=0,3167

p=0,8572
p=0,6970
p=0,8491

p=0,3463
p=0,3436
p=0,4654

p=0,2042
p=0,4977
p=0,2721
p=0,1761
p=0,2572
p=0,1017
p=0,2075
p=0,1082
p=0,4086

p=0,9492

: p=0,6353

p=0,7052

p=0,8572
p=0,5839
p=0,5007
p=0,9937
p=0,7279
p=0,7540
p=0,7124
p=1,0000
p=0,6988

p=0,2983

13:p=0,0127*

23:

12:
13:
23:

12:
13:
23:

12:
13:
23:

12:
13:
23:
12:
13:
23:

12:
13:
23:

p=0,1749

p=0,7124
p=1,0000
p=1,0000

p=0,8736
p=0,8040
p=0,9378

p=0,3338
p=0,5583
p=0,7052

p=0,2256
p=0,3504
p=0,3638

p=0,2812
p=0,2923
p=0,4662

p=0,4665
p=0,3219
p=0,3299

Note: The data is presented as: “Me [Ql; Q3]” and “quantity (percentage share)”. BMI — body mass index, SAD-systolic blood pressure, AF-atrial fibrillation, EHRA score-severity
of AF symptoms according to the classification of the European Heart Rhythm Association [8]
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O 00

Juaaamuaka oo ¢popme zadoaesarus / Dynamics in the form of the disease
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form of AF
Figure 2. Changing the form of the disease in dynamics
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interventional treatment
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Spontaneous recovery of the sinus rhythm

i i Figure 3. Dependence of

disease progression on changes
in body weight
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12 Figure 4. Interventional
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10 achievement of sinus rhythm,
8 the need for repeated

g interventions (single ablation:

. 6 p=0.4128, multiple ablation:
p=0.0851)
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’ 1
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Effect of Body Weight Changes

on the Need to Take Antiarrhythmic Agents

At the time of enrollment in the study, there were
no differences in the number of antiarrhythmic agents
taken between the groups (p = 0.7960). To control
heart rate (HR), patients of all groups took B-blockers
or non-dihydropyridine calcium antagonists, and some
patients took class III antiarrhythmic agents according
to the Vaughan — Williams classification modified by
D. Harrison to control sinus rhythm. In particular, amiod-
arone and sotalol were taken by 9 (23%) patients in group
1,6 (21%) — in group 2 and 7 (22%) — in group 3.

During the study period, a decrease in the need for anti-
arrhythmic agents was revealed in groups 1 (p = 0.0113 *)
and 3 (p = 0.0014 *), which was probably associated with a
high frequency of restoration of sinus rhythm using inter-
ventional procedures in group 1 and spontaneous restora-
tion of sinus rhythm in group 3. In group 2, no significant
decrease in the amount of antiarrhythmic agents taken
was demonstrated (p = 0.0579).

At the end of the study, there was no significant dif-
ference in the use of antiarrhythmic agents by patients
(p = 0.0672). However, a pairwise comparison of groups
showed a statistically significant difference between
groups 1 and 3 (p = 0.0107 *) (Table 2).

Effect of Body Weight Change

on Blood Pressure Control

At the end of the study, good blood pressure control
was achieved in all groups. The number of patients who
achieved the target systolic and diastolic blood pressure
levels below 140 and 90 mm Hg was 34 (85%) in group 1,
25 (86.2%) in group 2 and 27 (84.4%) in group 3. How-
ever, patients from groups 1 and 2 required an increase
in the number of antihypertensive agents to achieve
the target blood pressure from 1 to 2 (p = 0.0002 * and
p = 0.0010 *, respectively), while in the group of patients
whose body weight decreased by more than 3% (group 3),
the number of antihypertensive agents was reduced com-
pared to the baseline values (p = 0.0035 *) (Table 2).

Effect of Body Weight Change

on the Severity of Disease Symptoms

At the time of enrollment in the study, all partici-
pants were assigned a class of AF symptoms according
to the modified EHRA scale. The median value of this
parameter was comparable in all groups and amounted to
2.5 [2.0; 3.0] in group 1, 2.5 [2.5; 3.0] in group 2, and 2.5
[2.4; 3.0] in group 3 (p = 0.8687). At the final follow-up
examination (36 months), the EHRA class was redefined
in all patients. A significant decrease in the average sever-
ity of the symptoms of the disease was recorded only in
group 3 patients whose body weight decreased by > 3% of
the baseline (p < 0.001 *) (Table 2).

Effect of Body Weight Change

on the Need for Interventional Treatment

The frequency of restoration of sinus rhythm using
interventional treatment was different in different groups
(p=0.0287 *). In group 1, sinus rhythm after catheter abla-
tion was recorded in 18 (45%) patients; repeated interven-
tions were performed in 8 (20%) of them. In group 2, sinus
rhythm after catheter ablation was achieved in 9 (31%)
patients; 3 (10%) of them required repeated interven-
tions. Group 3 patients needed interventional treatment
the least: sinus rhythm with catheter ablation was restored
in 5 (16%) patients, while the need for multiple ablation
was registered in 1 (3%) patient. However, a pairwise
comparison of groups showed a significant difference in
the use of interventional treatment only between groups
1 and 3 (p = 0.0079 *).

Increased body weight leads to a higher need for
interventional treatment. However, no significant dif-
ferences in the frequency of intervention in the groups
were revealed (single ablation: p = 0.4128, multiple abla-
tions: p = 0.0851). The pairwise comparison of groups for
the need for multiple ablation revealed statistically sig-
nificant difference between groups 1 and 3 (p = 0.0374 *)
(Fig. 4).

Discussion

This study examines the relationship between body
weight change and the progression of AF in obese patients.
Results of this study suggest that weight loss not only
reduces the severity of AF symptoms but can also lead to
the reversal of the disease: transformation of persistent
AF into paroxysmal AFE or restoration of sinus rhythm
indefinitely.

AF is a disease that tends to progress in most patients.
The paroxysmal form becomes persistent and then perma-
nent [10-12]. This is due to the existing dynamic adaptive
changes in the atrial myocardium, the so-called structural
(electrical) remodeling that not only reduces the likeli-
hood of sinus rhythm restoration and maintains the exist-
ing AF but also leads to the emergence of more and more
paroxysms, “AF maintains AF” [12, 13]. Structural remod-
eling causes electrical dissociation (local heterogeneity
of conductivity), depression of repolarization processes,
and triggers several small foci of excitation circulation
(micro re-entry) that stabilize arrhythmia and also ensure
the maintenance of long-wavelength loops. The severity of
atrial remodeling processes, in turn, determines the resis-
tance of arrhythmia to medication and interventional
treatment [14-16]. Even in patients with a single rhythm
disturbance, structural and functional changes in the atria
were revealed [17].

Successful interventional treatment does not pre-
vent myocardial remodeling in itself [18]. This indicates
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the primary role of the arrhythmogenic substrate in
the development of AF, which is supported by inadequate
treatment and the lack of correction of modifiable risk fac-
tors [19]. The most significant risk factors for AF include
cardiac factors such as arterial hypertension and heart fail-
ure, as well as noncardiac factors, including diabetes mel-
litus, obesity, obstructive sleep apnea syndrome [20, 21].

Obesity is the main modifiable risk factor for a number
of chronic diseases, including type 2 diabetes mellitus
and cardiovascular diseases (CVD) [22]. In addition to
the effect of obesity on the formation of arrhythmia sub-
strate, associated conditions and, in some cases, patho-
genetic diseases caused by obesity (arterial hypertension,
obstructive sleep apnea syndrome, type 2 diabetes mellitus,
dyslipidemia, and others), the independent role of obesity
in arrhythmogenesis was revealed [23, 24]. Unsurprisingly,
the exponential increase in AF incidence coincides with
the rise in obesity prevalence. The established connection
between obesity and AF in the context of a sharp increase
in the prevalence of this disease determined the relevance
of identifying the underlying pathogenetic mechanisms.
Along with increased fatty infiltration of the atria, obe-
sity leads to the diastolic dysfunction of the left ventricle,
increased sympathetic activity and higher intensity of
inflammation [8]. Today, the role of obesity as an arrhyth-
mogenic substrate remains underestimated.

This study suggests that obesity adversely affects
the effectiveness of antiarrhythmic drug therapy and
the success of interventional treatment. Significant weight
loss (= 3% from the baseline), along with the modification
of other risk factors, has a beneficial effect on the course
of the disease. It can lead to its reversal and restoration
of sinus rhythm in some patients indefinitely. In patients
taking antiarrhythmic agents, AF is much less likely to
progress to more persistent forms in comparison with
patients who have chosen a heart rate control strategy [25].

This study demonstrated that a decrease in body
weight was associated with a decrease in the need for
catheter ablation and its frequency, as well as in the use of
antiarrhythmic agents .

Recognition of AF as a progressive disease based
on the dynamic remodeling of the myocardium under
the influence of risk factors requires early and aggres-
sive intervention in relation to body weight and other
modifiable risk factors. Timely correction of risk factors
is becoming critical for present-day medicine in the con-
text of the growing epidemic of obesity and AE Manag-
ing risk factors reduces the rate of disease progression
and improves long-term prospects for maintaining sinus
rhythm.

This study contributes to the evidence base for the need
for effective modification of risk factors, which is of stra-
tegic importance for both primary and secondary preven-
tion of AE.

The relatively small sample size should be recognized
as a limitation of this study.

Conclusion

AF is a progressive disease. Persistent obesity and
concomitant weight gain are associated with an accel-
erated progression of the disease from the paroxysmal
to the persistent form. However, this study showed that
weight loss plays an inhibitory role on the processes of
electrophysiological remodeling of the myocardium and
even contributes to the reversal of persistent AF to par-
oxysmal AF, with the potential for restoration of sinus
rhythm indefinitely.

In this regard, weight loss is a promising therapeutic
strategy in the comprehensive treatment of patients with
AF. Another important aspect is, in our opinion, the need
to consider weight loss as a probable predictor of the suc-
cess of interventional treatment at the planning stage of
the latter.
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