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AIM: The study aimed to evaluate the influence of the correction of potentially modifiable risk factors for the development
of atrial fibrillation (AF) as primary prevention of AF in patients with metabolic syndrome (MS) and premature atrial complexes
(PAC).

MATERIALS AND METHODS: We monitored 856 MS patients with PAC, aged 58-72 (mean age, 66.4 + 0.7) years, in
the north-western region of the Russian Federation. A 5-year risk of AF was calculated in all patients after the examination
by determining the potential prognostic time range for Af development and its index of probable occurrence (Royaree-ar) USING
the CHARGE-AF model. The correction of potentially modifiable MS components and risk factors for AF development (smoking
cessation, elimination of physical inactivity, etc.) until their target values were achieved was offered to all patients. The follow-
up endpoint was the preservation of sinus rhythm or AF registration.

RESULTS: All patients with MS were distributed into three groups. Group | consisted of 557 (65.07%) patients with incom-
plete correction of risk factors, and group Il included 93 (10.86%) who achieved the target values of all potentially modifiable
factors for AF development. The control group included the remaining patients without quantitative and qualitative changes
in the dynamics AF predictors. No significant differences were found between the groups in terms of sex, age, concomitant
diseases, and risk factors for AF. The achievement of the target values of the main MS components, including body mass index
and/or waist circumference, correlated with the performance of regular aerobic exercises (odds ratio [OR] = 8.9), adherence to
a diet (OR = 7.5), duration of MS diagnosis < 20 years before the start of correction (OR = 12.8), and intake of a glucagon-like
peptide-1 receptor agonist (Liraglutide) (OR = 5.4).

In the control group, group |, and group Il, AF development did not differ significantly and was registered in 192 (93.20%),
491 (88.15%), and 79 (84.95%) patients (p > 0.05), respectively.

CONCLUSIONS: In MS patients with PAC and a high 5-year risk of AF, the correction of potentially modifiable risk factors
for AF development, as its primary prevention, is ineffective. The determination of the Ryy,srse_r index in MS patients with PAC
in dynamics indicates the efficiency of the correction of potentially modifiable risk factors for AF development, but it does not
determine the degree of the risk of its occurrence.
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HayuHas cTaTbs

Ponb KoppeKuuu noteHuUanbHo MoAUPULUPYEMbIX
KOMMNOHEeHTOB MeTabonuuyeckoro cMHApoMa

ANA nepBU4HOU npodunakTUkm Gubpunnaumm
npeacepamMn y KOMOp6MAHbBIX 60bHbIX

C npeXxaeBpeMeHHbIMU npejcepAHbIMU KOMMNJIEKCaMK

AW. Onecun', W.B. KoHcTanTuHosa', B.C. MBaHoB?

! CeBepo-3anafiHblit rocyaapCTBEHHBIA MeaMLMHCKUA yHuBepcuTeT uM. WU, Meunnkosa Munappasa Poccum, Cankt-Tetep6ypr, Poccus

2 EnnsaseTuHcKas 6onbHuua, CaHkT-Metepbypr, Poccus

Lleny uccnedosanus — OLUEHUTb BAMSIHWE KOPPEKLMM MOTEHLMANbHO MoauduuupyeMblx (aKTopoB pucka pasBUTUS
Gubpunnaumm npepcepamin (M) B KayecTBe NepBMYHON MPOQUIAKTMKM 3TOM apUTMUM Y MaUMEHTOB MeTaboiMYecKuM
cuHapomoM (MC) ¢ BHeouepeaHbIMM NpeAcepAHbIMM KoMrniekcamu (BITK).

Mamepuan u Memodel. Habnioganock 856 bonbHbIx MC ¢ BIK CeBepo-3anagHoro pervoHa PO B Bo3pacte o1 58 1o 72 net
(B cpenHeM 66,4 + 0,7 roga). Y Bcex nauueHToB nocsie o6cief0BaHUs Obln paccumTaH NATUNETHUIA puck pa3suTusa O nytem
onpezeneH1s NoTeHLManbHO-NPOrHOCTUYECKOro BpEMEHHOM0 AMana3oHa ee pasBuTUA U MHLEKCa BePOSTHOT0 BO3HMKHOBEHUSA
atoit apuTM (Reyapoe-ar) Mcnionbsys mogenb CHARGE-AF. BceM 6onbHbIM npepniaranach KOppeKUMA MOTEHLManbHO
MoanduumpyeMbix KomrnoHeHToB MC 1 dakTopoB pucka passutus @I (0TKa3 oT TabakokypeHus, yCTpaHeHWe rMnoaMHaMmmn
W T.0.) 0O LOCTUMEHMUS WX LieNeBbIX 3Ha4eHWn. KoHeuHol TOUKOW HabniofeHus cuuTanm CoxpaHeHWe CMHYCOBOTO pUTMa Win
peructpaums Ofl.

Pesynbmamel. Bce 6onbHble MC 6binu pacnipeseneHbl Ha Tpu rpynnbl. | rpynny coctaBunm 557 (65,07 %) naumenTos
C HerosHoii KoppeKkuuen, Bo Il rpynny Bowsm 93 (10,86 %) — c AOCTUrHYTHIMU LIENIEBBIMU 3HAYEHWUSIMM BCEX NOTEHLMANBHO
MoanduumpyeMbix daktopoB gopmupoBanus Of1. OcTanbHble nauueHThl 6e3 KOIMYECTBEHHOMO U KA4eCTBEHHOO U3MEHEHMS
B IMHaMUKe HabMoaeHns NpeavKTOpOB Pa3BUTUA 3TOM apuUTMIUW BbiNv BKITKOYEHBI B KOHTPOJIBHYIO rpynny. Mo nony, Bospacty,
COMYTCTBYIOLLMM 3aboneBaHuaM, (akTopaM pucka pa3sutus Ol LoCTOBEpHOro pasnMuus Mexay rpynnamu BbISBNEHO He
Bbino. locTxeHme LieneBblX 3HAYEHWI 0CHOBHBIX KOMMOHEHTOB MC, BKKOYas MHAEKC Macchl TeNa U/Mnu OKPYXHOCTb Tauu,
KOPPENMpoBano c BbINOHEHUEM PEryASPHBIX a3p0bHbIX PU3NYECKUX Harpy30K [oTHoLeHWe WwaHcoB (OLL) = 8,9], cobnogeHnem
AveTsl (OLL = 7,5), npogomkutensHocTblo peructpauuv MC Menee 20 net fo Havana koppekuuu (OLL = 12,8), ucnonb3osaHuem
aroHucTa peLenTopa rKaroHonoao6Horo nentuaa-1 (nuparnytnaa) (OWW = 5,4).

B koHTponbHoiA, | v Il rppynnax passutue O goctoBepHo He pa3nuyanock M Habnwopganock y 192 (93,20 %), 491 (88,15 %)
179 (84,95 %) naumentos (p > 0,05) coOTBETCTBEHHO.

3axmovenue. Y 6onbHblx MC ¢ BIMK W BbICOKMM NATUNETHUM puckoM paseutus O KoppeKuuss noTeHUManbHO
MoanuUMpyeMbIX (akTopoB pucka passutusa Of1, ucnonb3yeMas B KayecTse ee NepBUYHOI NPOPUNAKTUKY, HeIDPEKTMBHA.
Onpenenenue MHAeKca Reyapsear Y 607bHBIX MC ¢ BIK B AnHamMuke oTpaxaeT 3deKTMBHOCTb KOPPEKLMM NOTEHLMaNbHO
MoanuuMpyeMbix GakTopoB pucka pa3suTis ®f1, Ho OH He onpefensieT CTeneHb PUCKa ee PasBUTKS.

KnioueBble cnoBa: nepeuyHas npodunaktuka GvbpUNNALMM Npefcepanit; KOPPEKLMS MOTEHUMabHO MoanubuLMpyeMbIX
KOMMOHEHTOB MeTabonnyecKoro CUHApOMa.
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MPOGUIAKTUKM DUBPUANSLM NPeaCepamnin y KOMopbmaHbIX 60MbHBIX C NMPeXAeBpeMeHHbIMI NpefcepaHbiMU koMnnekcamu // Cardiac Arrhythmias. 2022.
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BACKGROUND

The combination of metabolic syndrome (MS) components,
such as abdominal obesity, arterial hypertension, diabetes
mellitus, and dyslipidemia, determines the potential
cardiometabolic risk for the occurrence of various
cardiovascular diseases, including atrial fibrillation (AF)
[1-5]. The effect of the correction of potentially modifiable
MS components has been studied quite well in patients with
existing AF (paroxysmal and persistent), and in relation to
the development of primary AF, retrospective assessments
of the change in the risk of its occurrence, depending on
the achievement of target values, such as the body mass
index (BMI), have been conducted [1, 2, 5-8].

Hypothetically, the correction of potentially modifiable
MS components and other risk factors for AF development in
patients with premature atrial complexes (PAC) will result in
a decrease in the primary occurrence of AF in high-risk cases.
However, no prospective studies have investigated the correction
of potentially modifiable risk factors for AF development
as primary prevention of AF in MS patients with PAC.

This study aimed to evaluate the effect of the correction
of potentially modifiable risk factors for AF development, as
primary AF prevention, in MS patients with PAC.

MATERIALS AND METHODS

We monitored 856 MS patients with PAC, aged 58-72
(mean age, 66.4 + 0.7) years, in the north-western region
of the Russian Federation (St. Petershurg, Leningrad region,
etc.). There were 398 (46.50%) men and 458 (55.50%) women
(p > 0.05).

The criteria for inclusion in the study were determined in
all patients after clinical, laboratory, and echocardiographic
examinations, daily electrocardiogram (ECG), monitoring
registration of a signal-averaged ECG, etc. The methods
and instruments used for determining the contractility and
dysfunction of the left ventricle, volume of cardiac chambers,
duration of FiP-P, Pd, prognostic index (PI) for AF development
by analyzing PAC, criteria for diagnosing MS, physical inactivity,
heart failure grade (6-minute walk test), and mean arterial
pressure (BP) are presented in previous studies [7, 9-111.

Based on the analysis of atrial ectopias, Pl was calculated
as follows: PI=(A = B) x (C = N), where A and B are
the duration of FiP-P and Pd determined from signal-averaged
atrial ECG data and 24-h ECG monitoring, respectively (ms),
C is the linear deviation of the corrected coupling interval
in more than 20 premature atrial contractions, and N is
the number of extra supraventricular complexes used for
the study, expressed as their number per hour [10, 11].
To avoid false-positive results of Pl determination when
calculating it, the corrected pre-ectopic interval of PAC was
analyzed in at least 20 supraventricular ectopias [10, 11].

Pl was used because the detection of atrial ectopia
determines the potential risk of primary AF in patients with
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MS given its uncertain implementation in time [3-5, 7].
The total number of extrasystoles, for example, per day of
monitoring does not reflect the risk degree of this arrhythmia
[3-5, 7].

The 5-year risk for AF was determined when the FiP-P
was =135 ms with the FiP-P/Pd ratio of < 2.5 units [9, 10],
followed by Pl assessment during follow-up and calculation
of the potentially predictive time range for AF development
(PTRAF) [12]. Before determining PTRAF, Pl was recorded
2-3 times with an interval of 1-3 months. If the Pl value
decreased in comparison with the initial data, the PTRAF
(months) was calculated according to the previously proposed
equation [12] PTRAF = [PI, - 0.01] = [PI, — (PI,, PI,, etc.)] x |,
where Pl, is the Pl values after study 1; Pl,, Pl,, etc., are values
of Pl,, Pl,, respectively, at studies 2, 3, and subsequent studies;
0.01 is the PI value at which spontaneous attacks of AF are
registered [11, 12]; and | is the interval (months) between
study 1 and subsequent (2-3, etc.) studies [12]. The accuracy
of determining PTRAF was approximately 86% [10, 12].

The CHARGE-AF model [13] in patients followed up was
used to determine the potential risk index for AF occurrence
(Renarse-ar) according to the following equation:

RCHARGE = 1-0971841 27369XP[(Z(K1.Kz,KavKA,stKmKhKevaKmer1)_ 12.5815600],

where Reyaroe-ar 1S the index of the potential risk of AF
occurrence according to the CHARGE-AF system (units);

K, is the (age in years + 5) x 0.5083;

K, is ethnicity (Caucasian/White: 1 x 0.46491);

K, is the (height in centimeters + 10) x 0.2478;

K, is the (weight of the patient in kg + 15) x 0.1155;

K is the (systolic BP in mm Hg + 20) x x 0.1972;

K is the (diastolic BP in mm Hg + 10) x 0.1013;

K; is current tobacco smoking (1 x 0.35931);

K is the intake of antihypertensive drugs (1 x 0.34889);

K, is diabetes mellitus (1 x 0.2 to my knowledge, references
3666);

K,q is chronic heart failure (grades I-IV x 0.70127);

Ky, is history of myocardial infarction (1 x 0.49659) [13].
A high 5-year risk of AF was considered at Rqypee.ar Values
of > 0.72 units [13].

The inclusion criteria were as follow: sinus rhythm,
detection of PAC =100 of supraventricular extrasystoles per
day of monitoring [8, 10, 11], chronic heart failure of grades
I-1I according to the New York Heart Association, absence of
AF registration during at least 4-5 procedures of 1-3-day ECG
monitoring at least one time per 1-2 weeks for 2-3 months,
preserved left ventricular ejection fraction (LVEF) > 50%
[10, 11], determination of 5-year PTRAF using PI [12], values
of Reparsear Of = 0.72 units [13], and informed consent to
the examination and treatment [10, 11]. The exclusion criteria
were as follows: myocarditis, cardiomyopathies, and other
pathologies [10, 11].

Hypertension was diagnosed in 715 (83.53%) patients,
diabetes mellitus in 528 (61.68%), chronic obstructive
pulmonary disease in 196 (22.90%), a history of myocardial
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infarction in 89 (10.40%), smoking in 524 (61.21%), and
physical inactivity in 694 (81.07%).

The correction of MS components and other risk factors
for AF was offered to all patients, such as smoking cessation,
elimination of physical inactivity, etc. The target values for
the correction of MS components included a decrease in
BMI < 25 kg/m? and/or waist circumference of 80 cm and
94 cm or lower in women and men, respectively; BP of
130/80 mm Hg or lower; total cholesterol and triglyceride
levels in the blood plasma of 5.2 mmol/L and 1.7 mmol/L
or lower, respectively; plasma low-density lipoprotein
cholesterol level of 3.0 mmol/L or lower; fasting blood
glucose level of 5.8 mmol/L or lower; and increase in plasma
high-density lipoprotein cholesterol level to 1.0 mmol/L
or higher in men and to 1.2 mmol/L or higher in women
[3-7, 14]. To correct MS components such as BMI and/or waist
circumference, diet, regular aerobic exercises (lasting = 150
min per week), and smoking cessation were recommended,
whereas antihypertensive drugs (indapamide, telmisartan,
valsartan, etc.) and hypoglycemic and hypolipidemic agents
(diet, metformin, empagliflozin, liraglutide, statins, etc.)
were used to normalize BP, glucose levels, and blood lipids
[6—8, 14]. Antiarrhythmic therapy was not used to eliminate
PAC.

The efficiency of the correction of potentially modifiable
MS components and risk factors for AF development was
evaluated (points) using the equation K x D, where K is equal
to “0" and “1” in the absence of correction and incomplete
correction (not reaching the values of the “health passport”
[6-8, 14], respectively, “2” is upon reaching the target values
of the predictors of AF (units); and D is the duration of
the corrected risk factors after their modification (months)).

Patients were followed up for 1-5 years. AF registration
or maintenance of sinus rhythm was the endpoint of this
study. Anticoagulants (dabigatran, rivaroxaban, etc.) were
prescribed if AF occurs [1, 2]. All studies were conducted
in sinus rhythm at least once every 1-2 months. The values
of BMI, waist circumference, BP, and fasting blood glucose
were recorded by medical staff. Patients performed daily
pulse control independently at least two times a day, using,
as a rule, automatic blood pressure monitors. If an irregular
pulse was detected, an ECG was recorded on a smartphone
or when visiting a family doctor’s office, polyclinic, etc.
[1,6,7, 15=17]. When AF (paroxysmal or persistent) appeared,
the studies were performed after the relief of the first attack,
and in the case of pharmacological cardioversion, these were
performed after 5-7 half-lives of the antiarrhythmic drugs
used to eliminate AF.

For statistical processing of the data, the mean values
and their error (M+m), mean-square deviation (g),
95% confidence interval of the mean values, Student’s
t-test, and X? test were used, and p < 0.05 was taken as
a significant difference in the indicators. The normality of
distribution of the quantitative indicators was assessed using
the Kolmogorov—Smirnov test, and according to the + 3o rule
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(Gaussian distribution), Pearson's linear pairwise correlation
and Spearman’s rank correlation (for non-parametric
indicators) (r) were used. Moreover, the comparison of
two binary variables was evaluated by multivariate logistic
regression with the determination of the odds ratio (OR).
Statistica version 11.0 software was used.

The study was performed in accordance with Good Clinical
Practice and the principles of the Declaration of Helsinki.

RESULTS

After inclusion in the study, PTRAF ranged from 6 to
12 months in 284 (33.18%) patients with MS, from 1 to
3 years in 255 (29.79%) patients, and from 4 to 5 years
in the rest of the patients. Depending on the main MS
component (BMI and/or waist circumference) modification,
all patients were distributed into three groups, where group
| consisted of 557 (65.07%) patients with an incomplete
correction (1 point), and group Il included 93 (10.86%)
patients with achieved target values (2 points) of BMI
and/or waist circumference. The control group included
the remaining patients without correction (0 points) or with
incomplete correction (1 point) of these components for no
more than 2—-3 months.

Upon study enrollment, a significantly shorter duration of
MS registration before the start of correction was revealed in
group Il than in group | and control group (Table 1). Significant
differences in other studied parameters (Tables 1, 2), as
well as in sex, age, frequency of detection of hypertension,
diabetes mellitus, chronic obstructive pulmonary disease,
myocardial infarction, smoking, and physical inactivity, were
not revealed between groups | and Il and when compared
with the control group.

In groups | and Il (in group Il to a greater extent),
a significant decrease in BMI and/or waist circumference
was found when compared with the control group, and
the efficiency of correction of other indicators in these
groups was comparable, approaching the target indicators
(Table 3). The achievement of target values of BMI
and/or waist circumference correlated with regular aerobic
exercise (OR = 10.9), adherence to a diet (OR = 8.5), duration
of MS registration < 20 years before correction (OR = 12.8),
and intake of a glucagon-like peptide-1 receptor agonist
(Liraglutide) (OR = 5.4).

After the examination, recurrent AF (paroxysmal and
persistent) was registered in 192 (93.20%), 491 (88.15%),
and 79 (84.95%) patients of the control group, group I, and
group I, respectively (p > 0.05) (Fig. 1). Lethal outcomes,
myocardial infarction, stroke, or other complications did not
occur during follow-up.

In the control group, by the end of the predicted period of
AF development or when it occurred, a significant decrease
in LVEF, E/A ratio, mean BP, 6-minute walk test distance,
and Rgyureear @nd a significant increase in PACs and end-
diastolic volume of the left atrium (EDVLA) index were found.
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In group |, only a significant decrease in mean BP and Reyupeenr
was found, whereas other indicators in these groups did not
change significantly when compared with initial data (Table 2).
In group Il, AF development was noted despite a significant
decrease in Reyupoe.ae» Mean BP, EDVLA index, and PAC and
a significant increase in LVEF, E/A, and 6-minute walk test
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distance when compared with baseline data (Table 2). In all
patients, the decrease in Pl during follow-up was mainly due
to a decrease in the variability of the PAC coupling interval
(OR =5.2), an increase in Pd (OR = 4.9) and, to a lesser extent,
as a result of a change in the number of supraventricular
extrasystoles (OR = 0.91).

Table 1. Clinical and instrumental indicators and PTRAF in groups | and Il upon inclusion in the study’

. Control group Group | Group Il

Indicators n=206 n = 557 n= 93

Moo, vears 66.9 + 0.63 65.9 + 0.3 65.9 + 0.8
ge.y (58.474.7) (61.8-73.9) (57.7-69.8)
) 36.4 + 0.48 36.1 +0.32 35.8 + 0.42
BMI, kg/m (30.3-41.4) (30.1-42.1) (31.5-39.4)
We em 1292+ 15 1314 + 1.1 1302+ 19
' (108-147) (110-152) (105-148)

9.4+ 04 9.1+025 88+08
BG, mmol/L (64=14T) (63-13.9) (6.8-149)

7.9+01 8.1+0.1 8.2+02

TC, mmol/L (6.2-9.6) (65-107) (6.4-9.9)
h6+02 48+0.1 £1£02°

LDLC, mmol/L (3.6-5.8) (3.8-6.2) (3.2-5.6)

1.020.1 0.9+0.1 1.1£05

HDLC, mmol/L (0.7-1.4) (0.7-1.5) (0.8-1.4)

25+0.1 2.4+0.1 26+0.2

76, mmol/L (1.5-3.4) (1.4-3.5) (1.7-4.4)
e

Duration of MS registration before correction, years 3223f52)8 3?2;f52)8 M'(18f210')1
Potential period of time for the onset of primary AF, months 3[22'6_292)'1 3?2;‘:2—281).3 3%59_203)'2

Note: ', above M + m; below, 95% confidence interval of mean values; * significant difference in indicators when compared with the control group,
* group Il compared with group | (p < 0.05). MS, metabolic syndrome; AF, atrial fibrillation; PTRAF, potentially predictive time range for AF development;
BMI, body mass index; WC, waist circumference; BG, blood glucose; TC, total cholesterol; LDLC and HDLC, low-density lipoprotein cholesterol and high-
density lipoprotein cholesterol, respectively; TG, triglycerides.

Table 2. Clinical and instrumental indicators and Ry upse_sr in groups | and I upon inclusion in the study (A) and by the end of the predicted
period of AF development or when it occurs (B)'

Patient groups Cor:r:lzgréoup Sr:l;pml irgu;;;l
Indicators A B A B A B
LVEF. % 61.84 + 0.67 54,01 + 0.681 61.54 +0.32 60.38 + 0.35 61.47 £ 0.89 68.35 + 0.91t
' (54-69) (46-62) (55-68) (52-70) (54—68) (59-77)
E/A. units 0.95 +0.02 0.78 £ 0.011 0.94 +0.01 0.96 +0.01 0.94 £ 0.01 1.07 £ 0.01*
' 0.71-1.23) (0.61-0.95) (0.75-1.15) (0.84-1.08) (0.74-1.15) (0.92-1.21)
EDVLA index. ml/m? 36.78 £ 0.25 41,93 + 0.57t 37.54 + 0.24 37.53 £0.23 36.54 +0.24 31.53 + 0.43t
' (34-39) (35-46) (33-41) (34-41) (32-42) (27-38)
Number of PAC per hour 372+ 6 598 + 22t 382+3 3718 389 £ 11 342 £ 16t
(303-441) (326-887) (309-456) (189-564) (298-463) (259-418)
Average BP, mm Hg 117.1+£1.2 108.7 + 0.9t 118.1 £ 0.7 107.8 + 0.51 1189 + 1.4 105.2 + 1.3
' (103-131) 97-121) (102-132) (96-119) (104-131) (95-116)
6—minute walk test. meters 4365+ 6.7 375.7 + 5.1t 4479 + 6.3 4427 + 6.7 422.9+7.3 546.5 + 9.8
' (365-510) (315-436) (372-516) (368-518) (358-489) (445-648)
R units 0.82 +0.02 0.86 + 0.017 0.81 £ 0.01 0.69 + 0.01° 0.83 £ 0.01 0.48 + 0.01°
CHARGE-AF" (0.73-0.91) (0.76-0.94) (0.74-0.92) (0.62-0.78) (0.79-0.92) (0.43-0.56)

Note: ', above M + m; below, 95% confidence interval of mean values, * significant differences in indicators when compared with the control group at
p < 0.05, t initial data (p < 0.05). AF, atrial fibrillation; LVEF, left ventricular ejection fraction; E/A, ratio of the maximum blood flow rates through the mitral
valve during left ventricular diastole (E) and atrial systole (A); EDVLA, end-diastolic volume of the left atrium; PAC, premature atrial complexes; BP, blood
pressure; Reyarce—aes Prognostic index for AF development according to CHARGE-AF risk stratification.
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Table 3. Efficiency of the correction of potentially modifiable components and predictors of AF development in groups | and Il (points)’

. Control group Group | Group Il
Indicators n =206 n= 557 n= 93
BM| 0.23£0.21 22.15 + 0.52" 38.84 + 3.02°¢
(0-3) (12-34) (12-70)
we 0.21 £0.19 16.4 +0.21° 39.2£3.04°¢
(0-3) (12-25) (112-70)
BG 0.12 £0.17 37.24 +1.38 35.32 + 3.67
(0-2) (12-72) (12-68)
1C 0.11 £0.14 29.43 + 1.46° 32.48 +3.37
(0-2) (12-52) (12-56)
Smoking cessation 0.21 £0.16 25.16 + 0.96° 26.84 + 1.87
9 (0-3) (12-46) (12-45)
Arterial pressure 0.22 +0.19 36.45 +1.35 37.32 £ 374
P (0-3) (12-69) (10-67)
Aerobic exercise 0.12£0.12 25.27 + 0.42° 4117 £3.34°
(0-2) (11-43) (11-70)
LDLC 0.12 £ 0.11 31.67 £ 1.24 33.87 £+ 3.46
(0-2) (10-54) (12-58)
HDLC 0.22 +0.16 2376 +0.75° 24.96 +1.65
(0-3) (12-39) (12-38)
16 0.19 £ 0.15 35.28 + 1.38" 36.73 + 3.34
(0-3) (12-68) (12-66)
Note: The designations are the same as in Table 1.
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Fig. 1. Cumulative proportion of patients with AF (%) in groups | and Il. * — significant difference in indicators when compared with

the control group (p < 0.05). AF, atrial fibrillation.

DISCUSSION

For the early diagnosis of AF in all patients with MS,
especially in the older age group with risk factors for AF
development including those at risk of thromboembolic
complications, particularly according to the CHA,DS,-VASc
scale, a daily assessment of pulse regularity according to
the “pulse screening test” principle, determined by both
palpation and use of household blood pressure monitors,
followed, if necessary, by ECG registration on a smartphone
or when visiting a medical institution, is recommended
[1, 6,7, 15-171.
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To assess the risk of the first episodes of AF, including
in patients with MS, along with the Framingham scales
(1994-2019), at least 21 risk stratifications were proposed
[18]. A meta-analysis of risk stratifications showed that
the CHARGE-AF system was found to be the most informative
5-year model for predicting AF development [19], including
indicators such as age, anthropometric parameters, ethnicity,
BP level, etc. [13, 19]. According to a retrospective analysis of
more than 110,000 patients aged > 40 years, the accuracy of
the primary prediction of AF using the CHARGE-AF model in
detecting the Reyapee_ar Values in the range of 0.70-0.72 units
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averaged about 50%, and with values of this indicator of
about 0.80 units, the prognostic significance increased to 70%
[13, 191. In the majority of patients with MS in the older age
group, the probability of AF was high when CHARGE-AF risk
stratification was used [13, 19]. In patients with MS, there is an
obesity paradox or metabolic paradox, in which patients who
are obese have a minimal probability of lethal outcomes from
various cardiovascular diseases and their complications [2—7].

Similar data were obtained in the present study.

The study of the mechanisms of AF development in
patients with MS remains one of the urgent problems of
arrhythmology and is the subject of ongoing study based,
in most cases, on experimental data [2, 6, 7, 20]. Currently,
in these patients, the theory of AF induction resulting from
Ca™ ion overload in atrial cardiomyocytes during diastole due
to oxidative stress is widespread, including inflammation of
the epicardial adipose tissue [20]. These events result in
atrial ectopia caused by the activation of trigger mechanisms
and/or re-entry, specifically in the posteroinferior wall of
the left atrium, leading initially to the formation of a “rotor”
in this zone. Consequently, AF developed with its subsequent
recurrence and/or preservation as a permanent type [6, 7,
20]. In patients with MS and AF, ectopic foci in the pulmonary
veins and/or atria are rarely detected, and their detection is
usually accidental [2, 5-8].

In the present study, in patients with MS, Pl was
determined based on the assessment of the R-R sinus
rhythm-corrected coupling interval of PAC, their number,
FiP-P, and Pd [10, 11]. Based on the analysis of PI during
follow-up, PTRAF (months) was determined, presented as
the original equation

PTRAF = [PI, - 0.01] = [PI, - (Pl,, Pl,, etc.)] x I,

where PI, is the value after study 1; Pl,, PI,, etc., are Pl values
at studies 2-3 and subsequent studies, respectively; 0.01 is
the Pl value at which spontaneous AF attacks occur [11]; and
| is the interval (months) between study 1 and subsequent
(2-3, etc. ) studies [12].

After inclusion in the study, PTRAF ranged from 6 to
12 months in 33.18% of patients with MS, from 1 to 3 years
in 29.79% of patients, and from 4 to 5 years in the remaining
patients.

Currently, the primary prevention for cardiovascular
diseases is determined by four main health factors, namely,
normal BP values (BP < 129/84 mm Hg), BMI (19-25 kg/m?),
lipids, and blood glucose, and three behavioral factors,
namely, cessation of bad habits (smoking, drinking alcohol,
etc.), regular aerobic exercises, and adherence to a diet,
mainly Mediterranean diet [6—8, 14]. It can hypothetically be
assumed that the achievement of the target values of MS
components related to health factors may be the basis for
the primary prevention of AF in these patients. With the use
of modern drug therapy in the vast majority of patients with
MS, generally, the target values of BP, cholesterol, and blood
glucose levels are achieved, whereas the normalization of
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BMI and/or waist circumference requires targeted induction
or ingenuous sincere desire of the patient, for example, by
self-monitoring with weekly recording of these parameters
and their registration in case diary [3-8, 14]. Even if the ideal
body weight is achieved, it does not necessarily mean that
it will be maintained for an indefinitely long time [3, 4, 14].

Therefore, in this study, the efficiency of the correction
of potentially modifiable MS components and predictors
of AF development were determined (in points) taking
into account cases of absent correction (0) or incomplete
correction (1), achievement of target values of potentially
modifiable AF predictors (2), and duration of the maintenance
of the modifiable factors achieved (months). The main
components of MS, used as a basis in the analysis of
the correction efficiency, were BMI and waist circumference
[3, 4, 6-8, 24]. In this study, 65.07% of the patients had
incomplete correction of BMI and waist circumference, and
10.86% of the patients achieved the target values of all MS
components and risk factors for AF. In 24.07% of the patients,
despite the recommendations for the implementation of
a healthy lifestyle, almost no correction of all predictors of AF
was registered. In patients with incomplete reversal of BMI
and/or waist circumference to the target values, other risk
factors for AF development (levels of BP, lipids, and blood
glucose, smoking cessation, etc.) approached the values
corresponding to apparently healthy individuals, maintained
as usual for at least 6 months. The achievement of the target
values of the main components of MS, including BMI and/
or waist circumference, correlated with the performance of
regular aerobic exercises (OR = 10.9), adherence to a diet
(OR = 8.5), duration of MS registration < 20 years before
the start of correction (OR = 12.8), and intake of a glucagon-
like peptide-1 receptor agonist (Liraglutide) (OR = 5.4).

In the overwhelming majority of cases, the effect of
the correction of potentially modifiable MS components and
predictors of AF is assessed retrospectively to determine
a change in the risk (%) of AF development. In the REGARDS
study, the significance of correction of each MS component
and behavioral factors that reached the target values in
relation to reducing the AF risk, depending on the degree of
correction of potentially modifiable factors, was 5%-10%
[24], whereas in the ARIC study, it was 12%-17% [8], and
the normalization of BP and body weight play the leading role
in reducing the risk of AF [8, 24, 25, 26]. The heterogeneity
in the significance of the correction of each AF predictor was
attributed to the use of different assessment methods. In
another review that focused on primary AF prevention through
the correction of potentially modifiable factors, the reduction
in AF risk was approximately 18% with the normalization
of BP and BMI, up to 10% with regular aerobic exercises,
up to 10% with smoking cessation, and 2.5% and 5% with
the normalization of lipid and blood glucose levels, respectively
[25]. In summary, it can be assumed that the total correction
of all MS components and behavioral factors, except for BMI
and/or waist circumference, can hypothetically reduce the risk
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of AF by approximately 40% and by 60% when the latter two
parameters are included. Based on the proposed reduction
in the risk of primary AF due to the correction of potentially
modifiable predictors of its development, it can be hypothetically
assumed that in the prospective monitoring of patients with
a high cardiometabolic risk, at least a twofold decrease in
the occurrence of AF can be expected, compared with patients
with abdominal obesity and other components of MS.

The study results showed that in patients, upon reaching
the target values, without correction and with incomplete
correction of all MS components and risk factors for AF
development, the incidence of primary AF attacks did not
differ significantly, as it was recorded in 84.95%, 93.20%,
and 88.15% of the cases, respectively.

In most cases, PAC in patients with MS is regarded as
supraventricular ectopia with a favorable prognosis, usually
not requiring antiarrhythmic drugs, except for the presence of
a subjective sensation of extrasystole [1-3]. On the contrary,
in these patients, sustained and/or recurrent supraventricular
ectopia with a coupling interval, for example, of <600 ms with
low variability (< 60 ms) may, alone or indirectly, along with
an increase in calcium current to atrial myocardiocytes, be
activated simultaneously, rectifying input potassium flows,
thereby initially inducing myocardial regions with heterogeneous
refractoriness, followed by electrical and structural remodeling
of the left heart, causing particularly atrial arrhythmogenic
cardiomyopathy and subsequently AF [2, 5-7, 20-22]. This
fact is indirectly confirmed by the results of our study, that is,
a decrease in Pl values due to a reduction in the variability of
the PAC coupling interval, an increase in Pd, and, to a lesser
extent, a change in the number of extrasystoles, which,
apparently, reflects the process of formation of the substrates
for AF development [21, 23].

Thus, the complex correction of potentially modifiable
predictors of AF development, reaching target values, as
primary prevention of AF in MS patients with PAC, when
a high risk of its development is detected, is ineffective. One
of the reasons for the lack of influence of the modification
of MS components, including reaching the target values,
on the course of PAC and primary AF development, is
the registration of atrial ectopia indefinitely before study
inclusion, inducing the occurrence of atrial myocardial zones
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