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Abstract
Considering the conflicting results, which on the one hand revealed an increase in the relapse rates and severity of atrial fibrillation (AF)
symptoms in obese patients and on the other hand revealed the reduced mortality risk and cardiovascular events compared to patients with
normal body weight and AF, the problem of studying AF peculiarities in obese patients remains relevant. Based on the Federal State Budget
Educational Institution of Higher Education "North State Medical University" of the Ministry of Healthcare of the Russian Federation,
Arkhangelsk, the research involving 220 patients with AF and AH was carried out. Inclusion criteria were the newly diagnosed AF form and
arterial hypertension in past medical history and at the time of inclusion in the study. The aim of the research was to identify AF peculiarities
in overweight and obese patients. BMI was calculated, leptin blood concentration was determined, ECHO was made, and AF paroxysms
were detected again by means of ECG. The study showed that patients with AF in obese groups had enlarged left ventricular and left atrium
and higher incidence of left ventricular hypertrophy than that of the group with normal body weight. The increase in body weight is associated
with an increase in the incidence of AF paroxysm relapses. Leptin concentration is significantly higher in the group of patients with paroxysm
relapses. Findings: Obesity causes myocardial remodeling progression and an increase in AF paroxysm relapses. Leptin blood concentration
is higher in patients with AF paroxysm relapses.
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INTRODUCTION
Atrial fibrillation (AF) is a heart rhythm disorder with a high
prevalence rate and high risk of thromboembolic events [1, 2].
Arterial hypertension (AH) and obesity significantly increase
AF risks and its progression [3-5].
Obesity is a major problem in the modern world and its
incidence is high among the population [6, 7]. Adipose tissue
acts as a secretory organ capable to produce biologically
active substances - adipokines influencing cardiac
remodeling processes [8].
Few studies have been carried out to show that excess body
weight and obesity predispose to repeated paroxysmal events
and raise the symptom class [9, 10] but data have been
published describing better survival rate and lower
cardiovascular event rate in patients with AF having a history
of obesity [11, 12].
The study was carried out at the Department of Polyclinic
Therapy and Nursing of the Federal State Budget Educational
Institution of Higher Education “Northern State Medical
University” of the Ministry of Healthcare of the Russian
Federation, Arkhangelsk
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The aim of the study was to identify the features of AF in
patients with overweight and obesity.

MATERIALS AND METHODS
Patients from 7 Arkhangelsk prevention and treatment
facilities were examined in the period between January 2014
and December 2016. 220 patients took part in the study.
Inclusion criteria: 1) the first AF event was traced in
electrocardiogram not earlier than 1 year before the study
entry, 2) 1st - 3rd degree AH in the history and at the moment
of inclusion.
Exclusion criteria: 1) the patient was under the age of 18, 2)
permanent AF, 3) valvular heart disease (rheumatic disease,
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as well as hemodynamically significant atherosclerotic
valvular disease), hyperthyroidism, and WPW syndrome.
Initial examination of patients was carried out, AF history
was studied, BMI was calculated, and blood leptin level was
determined at the beginning of the study by means of the
ELISA test.
Electrocardiographic examination (ECG) was administered
to all patients.

5) ACEI /sartan + amlodipine
6) ACEI /sartan + amlodipine + diuretic
7) ACEI /sartan
Antiarrhythmic therapy applied to patients: 1) Amiodarone,
2) sotalol 3) beta-blocker, 4) beta-blocker + amiodarone
combination.
Treatment persistence was about 70%.
The duration of patient monitoring was 1 year.

The body weight index was calculated: BMI (kg/m2) = weight
(kg)/height (m2). Based on BMI, four groups of patients were
defined: the 1st group - BMI was up to 25 kg/m2 (normal body
weight) - 42 people (19.09%), the 2nd group – BMI was 25≤
BMI <30 kg/ m2 (overweight) - 90 people (40.9%), the 3rd
group - 30 ≤ BMI <35 kg/ m2 (first-degree obesity) - 59
people (26.81%), the 4th group - BMI ≥ 35 kg/ m2 (second or
third-degree obesity) - 29 people (13.2%).
Echocardiographic examination (ECHO) was administered in
case of the study entry and 1 year later studying the following
parameters: left atrial end-diastolic dimension (LA EDD), left
ventricle end-systolic dimension (LV ESD), left ventricle
end-diastolic dimension (LV EDD), ejection fraction (EF).
The left ventricular myocardium mass index (LV MMI) was
determined. Normal LV MMI indicator for men is ≤115g/m2
and ≤95g/m2 for women [13].
Patients were trained to control the radial artery pulse, and
also information on symptoms common to AF was provided.
AF paroxysmal events were traced on ECG in case of
symptoms common to AF. Asymptomatic diseases were
detected controlling the regular pattern for radial artery pulse
twice a day (morning, evening), then ECG was made to
confirm AF.
The average age of patients included in the study was
67.34±8.4.
When included in the study, patients did not differ in the
hypertensive disease (HD) stage. HD stage classification: HD
I had 3 (1.3%) persons, HD II ̶ 23 (10.5%) persons, HD III ̶
194 (88.2%) persons. 21 persons (9.5%) had isolated systolic
arterial hypertension.
To eliminate thyroid pathology, all patients were examined
for blood thyroid hormone level (TSH, Т3, T4) and had
thyroid gland ultrasonic examination.
All patients in the study had AH in history and at the time of
the study enrollment. The following treatment patterns were
used to treat AH:
1) ACEI /sartan + beta-blocker + amlodipine
2) ACEI /sartan + beta-blocker + diuretic
3) Beta-blocker + sartan/ACEI
4) ACEI /sartan + diuretic
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Clinical Study was registered in the Integrated National
Information System For Research, development and
technological works created for civil purposes "(INIS
RDTW) No. 01201465727.
Statistical data processing was executed by means of the
software packages by IBM SPSS for Windows (version 24.0),
the developer is IBM, the USA. The sample size was
determined using EpiInfo software. To describe variables and
carry out a comparative analysis, non-parametric descriptive
statistics methods were used, quantitative data distribution
was tested for normality using the Shapiro-Wilk test. A
median was used to describe abnormally distributed data and
a 25%-75% percentile is shown, some data are presented in
M±SD format. Quantitative comparisons of these three
groups were based on the non-parametric Kruskal-Wallis test.
Quantitative comparisons of the two groups were based on
the non-parametric Mann–Whitney test. The conditions
required for the application of the above-mentioned methods
were tested. The statistical significance level was recorded at
the 5% α-error probability. The influence of arterial
hypertension treatment regimens on the reduced relapse of
AF paroxysmal events was assessed using a multivariate
logistic regression method.
Multivariate regression analysis including all potential
predictors in the model was carried out when determining
predictors of the AF paroxysmal event relapse. The relapse
relative risk was assessed using the odds ratio.

RESULTS
The study involved 220 patients: 73 (33.2%) men and 147
(66.8%) women. The average patient monitoring time is 13.2
months.
When included in the study, all 220 patients (100%) had
newly diagnosed AF. 220 people (100%) had a history of
arterial hypertension, 198 (90%) - chronic heart failure, 115
(52.3%) - CAD, including 23 (10.5%) people with previous
myocardial infarction, and 22 (10%) - diabetes mellitus. The
groups did not differ in concomitant diseases for different
BMI groups.
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LV EDD, LV ESD, FB, and LA EDD were compared, left
ventricular hypertrophy was diagnosed in groups of patients
with normal body weight, patients with excess body weight,
first-degree obesity, and second- and third-degree obesity.
The results obtained at the beginning of the study showed that
the groups differed in LA EDD indicators.
LA EDD indicator in the study groups was significantly
higher in the overweight group - 40.0 (37.0-43.0) mm
compared to the group of patients with normal body weight –
38.0 (36.0-41.0) mm, (p = 0.036), in the group with firstdegree obesity - 42.0 (38.0-44.0) mm compared to the group
of patients with normal body weight (P = 0.001) and in the
group with second and third-degree obesity -42.0 (39.0-45.0)
mm compared to the group of patients with normal body
weight (p = 0.013). When comparing the group with firstdegree obesity and the group with second and third-degree
obesity, no statistically significant differences were detected.
Structural changes analysis held 1 year later showed that
groups diverged from each other in many structural
cardiovascular system indicators: LV EDD, LV ESD, and
BDR LP (Table 1). The LV EDD indicator in the group with
second- and third-degree obesity was higher than in the group
of patients with normal body weight (p = 0.002), as well as
LV EDD was higher in the group of patients with second and
third-degree obesity compared to the group with excess body
weight (p = 0.003).
The LV ESD indicator in the group with first-degree obesity
was higher than in the group of patients with normal body
weight (p = 0.04), as well as LV ESD was higher in the group
of patients with second and third-degree obesity compared to
the group with normal body weight (p = 0,005) and compared
to the group with excess body weight (p = 0.020).
LV EDD indicator in the group with excess body weight was
higher than in the group of patients with normal body weight
(р =0.035) and LV EDD was higher in the group of patients
with first-degree obesity compared to the group with normal
body weight (р =0.01), LV EDD was higher in the group with
second and third-degree obesity in comparison to the group
of patients with normal body weight (р = 0.01).
Table 1. Structural cardiovascular system indicators
in different BMI groups after 1 year of patient
monitoring

overweight

48,5
(45,0–52,0)

49,0
(46,0–54,0)

second and
third-degree
obesity

normal body
weight

LV EDD
(mm)

first-degree
obesity

Indicator

BMI groups

51,0
53,0
(49,0–55,0) (51,0–56,0)

LV ESD
(mm)

31,0
(29,0–34,0)

32,0
(30,0–35,0)

33,0
35,0
(32,0–36,0) (33,0–38,0)

EF (%)

63,0
(61,0–68,0)

63,0
(58,0–65,0)

62,0
61,0
(58,0–65,0) (58,0–63,0)

LA EDD
(mm)

38,0
(36,0–41,0)

41,0
(38,0–43,0)

42,0
43,0
(39,0–44,0) (39,0–44,6)

* Indicators are presented as Me (Q 25%– Q 75%)

Women’s LV MMI had the following trend: LV MMI
(g/height m2) in patients with normal body weight ̶
86.61±1.8 g/m2, with the excess body weight ̶ 95.45±2.3
g/m2, first-degree obesity ̶ 102.1±3.57 g/m2, in patients with
second and third-degree obesity ̶ 112.03±4.08 g/m2.
Depending on the BMI group, men’s LV MMI was
distributed as follows: 109.8±2.41 g/m2 ̶ in the group of
patients with normal body weight, 114.63±2.92 g/m2 ̶ in the
group of patients with excess body weight, 119.86±3.47 g/m2
̶ first-degree obesity group, 124.47±5.09 g/m2 – in patients
with second and third-degree obesity.
Women’s LV MMI had the following trend after 1 year of
monitoring: LV MMI (g/height m2) in patients with normal
body weight ̶ 91.83±2.2 g/m2, 100.68±2.9 g/m2 - with the
excess body weight, 105.6±3.63 g/m2 - first-degree obesity
group, 116.28±4.62 g/m2 - in patients with second and thirddegree obesity.
Depending on the BMI group, men’s LV MMI was
distributed as follows: 112.3±2.6 g/m2 ̶ in the group of
patients with normal body weight, 118.51±3.73 g/m2 ̶ in the
group of patients with excess body weight, 124.49±3.95 g/m2
- first-degree obesity group, 127.40±5.2 g/m2 – in patients
with second and third-degree obesity.
The incidence of AF paroxysm relapses was compared
depending on body weight and obesity rate. When assessing
relapses, it was detected: 52 people (23.6%) out of 220 did
not show paroxysm relapses. More than half of the patients 168 (76.4%) - showed AF paroxysm relapses.
AF paroxysm relapses were more frequently diagnosed in
patients from the first-degree obesity group - 81% compared
to the group with normal body weight - 45% (p = 0.002) and
in patients from the second and third-degree obesity group 90% compared to the group with normal body weight - 45%
(p = 0.001).
AF paroxysm relapses were reliably more frequently
diagnosed in patients from the first-degree obesity group 81% compared to the group with excess body weight - 66%,
(p = 0.003) and reliably more frequently diagnosed in patients
from the second and third-degree obesity group - 90%
compared to the group with excess body weight - 66%, (p =
0.001).
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To analyze the influence of arterial hypertension treatment
regimens on AF paroxysm relapses, a multivariant analysis
using the multivariate logistic regression method was carried
out. No statistically significant correlations were established.

Incidence of paroxysm relapses was significantly higher in
the groups with first-degree obesity and in the groups with
second and third-degree obesity than in patients from normal
weight and overweight groups.

Leptin level analysis in groups of patients with AF paroxysm
relapses and groups of patients without AF paroxysm relapses
was performed.

The results obtained in few studies confirmed the greater
incidence of AF paroxysm relapses in obese patients. The
data obtained can be probably justified by the fact that obesity
contributes to systemic inflammation development and
myocardial fibrosis, structural and electrical atrial
myocardium remodeling develops, which in turn leads to the
formation of ectopic focus points in the pulmonary vein ostia
and disruption of normal electrical flow through the atrial [16,
17]
.

Groups of patients with AF paroxysm relapses during 1 year
of monitoring and patients without AF paroxysm relapses
differ in leptin level. Leptin concentration was significantly
higher in the group of patients with AF paroxysm relapses 20.1 (12.4 - 32.1) ng/ml, 8.9 (7.3 - 21.6) ng/ml - leptin level
in the group of patients without AF paroxysm relapses (p =
0.001).
We identified male and female predictors for AF paroxysm
relapses. A multivariant analysis was carried out using the
multivariate logistic regression method (step-wise selection
of independent variables) to achieve this goal. The following
predictors were considered to be potential: leptin
concentration, BMI, age, LV ESD, LV EDD, EF, LA EDD,
LV MMI, SBP, DBP, heart rate, diabetes mellitus,
myocardial infarction, CHF, and CHD.
Based on the analysis results, male predictors of the AF
paroxysm relapse include: BMI and LV EDD, female
predictors - SBP, BMI.

DISCUSSION
LV EDD, LV ESD, EF, and LA EDD indicators were
compared; left ventricular hypertrophy was diagnosed in the
groups of patients with normal body weight, excess body
weight, first-degree obesity, and second and third-degree
obesity. The current study showed that the incidence of
structural changes after 1 year of monitoring is higher in
patients with AF and higher BMI.
The obtained results are consistent with the studies proving
that patients with obesity have an enlarged left atrial and left
ventricle cavity [14, 15]. Obesity is a risk factor for left
ventricular hypertrophy development [15], and a large group
of patients included in the study, especially those with
obesity, did not have normotension despite the
antihypertensive therapy.
Myocardial remodeling in patients with obesity and
overweight develops mainly due to two mechanisms: due to
adipose tissue synthesis by precursor cells localizing in the
myocardium and due to displacement from epicardial adipose
tissue. Adipose tissue then partially goes through fibrous
degeneration and causes inflammatory reactions in the
myocardium involving macrophages and pro-inflammatory
cytokines, leading to myocardial remodeling [16, 17].
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In our study, patients with AF paroxysm relapses and patients
without AF paroxysm relapses differed in the leptin level.
Leptin concentration is significantly higher in the group of
patients with AF paroxysm relapses (p = 0.001).
This pattern may be associated with the profibrotic leptin
effects, which was experimented on mice by A. Fukui with
his colleagues, as well as with the systemic inflammatory
adipose tissue influence on the myocardium [18], which causes
myocardial remodeling and AF paroxysm relapses.
Yermakov and co-authors revealed high leptin levels in
women with AF compared to that of the patients without AF,
the study involved 4,937 patients, 892 having AF [19].
Based on the results of the multivariant analysis, male
predictors for AF paroxysm relapses included: BMI and LV
EDD, female predictors - SBP, BMI.
The existing directly proportional correlation between the
BMI value and AF is proved by major clinical studies, obesity
affects the myocardial remodeling processes, which is a
predisposing factor for AF development [10, 20].
The increase in ABP level causes triggered activity in the
atrial, structural, and electrical atrial remodeling
development. Structural remodeling leads to fibrosis,
electrical remodeling causes slowing of atrial conduction,
system and local inflammation responses are triggered. Reentry is developed as a result of these processes [21, 22].
Myocardial remodeling causes ectopic focuses development
and disruption of normal electrical conduction, thereby
causing arrhythmia [16, 17]. In our study, LV EDD was the male
predictor for AF paroxysm relapses.
In their study involving patients with AF relapses, Dedov and
co-authors also revealed an increase in LV EDD in patients
with AF relapses compared to the control group without AF
[23]

CONCLUSION
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The study showed that patients with obesity had enlarged left
ventricular and left atrium and a higher incidence of left
ventricular hypertrophy than patients with normal body
weight.
Excess body weight and obesity cause AF progression: the
incidence of paroxysm relapses increases from normal body
weight to excess body weight, from excess body weight to
first-degree obesity, second and third-degree obesity.
Leptin concentration is higher in the group of patients with
AF paroxysm relapses compared to the group without
paroxysm relapses.

10.

11.

12.

13.

Male predictors for AF paroxysm relapses were BMI and LV
EDD, and female predictors were SBP, BMI.
14.

The prospects for further study of the issue involve more
comprehensive myocardial remodeling assessment, including
assessment after excess weight and obesity correction.
Studying the influence of other adipokines on AF
development and searching for new predictors for AF
paroxysm relapses seems to be promising as well.

REFERENCES
1.

2.
3.

4.

5.

6.

7.
8.

9.

Ferrari R, Bertini M, Blomstrom-Lundqvist C, Dobrev D, Kirchhof P,
Pappone C, et al. An update on atrial fibrillation in 2014: From
pathophysiology to treatment. International Journal of Cardiology.
2016;203:22-29.
Stewart S. Population prevalence, incidence, and predictors of atrial
fibrillation in the Renfrew/Paisley study. Heart. 2001;86(5):516-521.
Chumakova G.A., Veselovskaya N.G., Kozarenko A.A., Vorobiev
Yu.V. Peculiarities of heart morphology, structure and function in
obesity. Russian cardiological magazine. 2012;4:93-99.
Hohnloser S, Pajitnev D, Pogue J, Healey J, Pfeffer M, Yusuf S, et al.
Incidence of Stroke in Paroxysmal Versus Sustained Atrial
Fibrillation in Patients Taking Oral Anticoagulation or Combined
Antiplatelet Therapy. Journal of the American College of Cardiology.
2007;50(22):2156-61.
Niazi M, Yari F, Shakarami A. A Review of Medicinal Herbs in the
Lamiaceae Family Used to Treat Arterial Hypertension. Entomol.
appl. sci. lett. 2019;6(1):22-37.
NGMADA S, Bogoriani NW, Putra AA. Activity of Hylocereus
costarioensis extract as antiobesity and hypolipidemic of obese rats.
Int. J. Pharm. Res. Allied Sci. 2018;7(1):201-8.
Taltia A, Roy A. Orlistat-an anti-obesity drug-An overview. J. Adv.
Pharm. Educ. Res. 2017;7(3):190-3.
Han S, Quon M, Kim J, Koh K. Adiponectin and Cardiovascular
Disease. Journal of the American College of Cardiology. 2007;
49(5):531-538.
Abed H, Wittert G, Leong D, Shirazi M, Bahrami B, Middeldorp M,
et al. Effect of Weight Reduction and Cardiometabolic Risk Factor

15.

16.

17.

18.

19.

20.

21.

22.

23.

Archives of Pharmacy Practice ¦ Volume 11 ¦ Issue 2 ¦ April – June 20201

Management on Symptom Burden and Severity in Patients With
Atrial Fibrillation. JAMA.2013; 310(19): 2050.
Pathak R, Middeldorp M, Meredith M, Mehta A, Mahajan R, Wong
C, et al. Long-Term Effect of Goal-Directed Weight Management in
an Atrial Fibrillation Cohort. Journal of the American College of
Cardiology. 2015; 65(20): 2159-69.
Wyse DG, Waldo AL, DiMarco JP, Domanski MJ, Rosenberg Y,
Schron EB, et al. A Comparison of Rate Control and Rhythm Control
in Patients with Atrial Fibrillation. New England Journal of
Medicine.2002;347(23):1825-33.
Ogawa H, Hamatani Y, Doi K, Tezuka Y, An Y, Ishii M, et al. SexRelated Differences in the Clinical Events of Patients With Atrial
Fibrillation.The
Fushimi
AF
Registry.
Circulation
Journal.2017;81(10):1403-10.
Marwick T, Gillebert T, Aurigemma G, Chirinos J, Derumeaux G,
Galderisi M, et al. Recommendations on the Use of Echocardiography
in Adult Hypertension: A Report from the European Association of
Cardiovascular Imaging (EACVI) and the American Society of
Echocardiography (ASE). Journal of the American Society of
Echocardiography.2015;28(7):727-754.
Stritzke J, Markus M, Duderstadt, S, Lieb W, Luchner A, Döring, et
al. The Aging Process of the Heart: Obesity Is the Main Risk Factor
for Left Atrial Enlargement During Aging. Journal of the American
College of Cardiology. 2009; 54(21):1982-89.
Avelar E, Cloward T, Walker J, Farney R, Strong M, Pendleton R, et
al. Left Ventricular Hypertrophy in Severe Obesity.
Hypertension.2007; 49(1):34-39.
Wong C, Ganesan A, Selvanayagam J. Epicardial fat and atrial
fibrillation: current evidence, potential mechanisms, clinical
implications, and future directions. European Heart Journal.
2016;38:1294–1302.
Lin Y, Chen Y, Chen S. Potential atrial arrhythmogenicity of
adipocytes: Implications for the genesis of atrial fibrillation. Medical
Hypotheses. 2010;74(6):1026-29.
Fukui A, Takahashi N, Nakada, Masaki T, Kume O, Shinohara T, et
al. Role of Leptin Signaling in the Pathogenesis of Angiotensin II–
Mediated Atrial Fibrosis and Fibrillation. Circulation: Arrhythmia
and Electrophysiology.2013;6(2):402-409.
Ermakov S, Azarbal F, Stefanick, LaMonte M, Li W, Tharp K, et al.
The associations of leptin, adiponectin and resistin with incident atrial
fibrillation in women. Heart.2016;102(17):1354-62.
Tedrow UB, Conen D, Ridker PM, Cook NR, Koplan BA, Manson
JE, et al. The long- and short-term impact of elevated body mass index
on the risk of new atrial fibrillation the WHS (women’s health study).
J. Am. Coll. Cardiol. 2010; 55(21): 2319–2327.
Tsyplenkova N. S., Panova E. I., Zhdankina N. V., Morozova E.P.,
Karatayeva O.V. Atrial fibrillation in patients with obesity and arterial
hypertension. Internal medicine archive. 2015; 5 (25): 62–64.
Goudis CA, Korantzopoulos P, Ntalas IV, Kallergis, EM, Ketikoglou
DG. Obesity and atrial fibrillation: A comprehensive review of the
pathophysiological mechanisms and links. J. Cardiol. 2015;66
(5):361–369.
Dedov D. V., Ivanov A.P., Elgardt I. A. Influence of
electromechanical cardiac remodeling on atrial fibrillation
development in patients with CAD and arterial hypertension. Russian
cardiological magazine. 2011; 4 (90): 13–18.

5

