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Abstract. Risk factors of atrial fibrillation and their modification: a new look at a long-term problem.
Babkina T.M., Smyrnova H.S., Hladka L.Yu., Polishchuk O.V. Atrial fibrillation (AF) is one of the most common
arrhythmias diagnosed in clinical practice. Today, AF is associated with an increased risk of mortality, acute brain
disorders, and heart failure. The results of many studies suggest that the incidence of AF is directly related to such risk
factors (RF) as age, obesity, hypertension, diabetes mellitus, obstructive sleep apnea, alcohol, tobacco smoking etc.
Recently published studies have described the positive impact of lifestyle changes on the incidence of AF. Therefore, it
is believed that early detection of RF could prevent or delay the onset of AF. New data suggest the need to review the
management of patients with AF. In 2020, the American Heart Association has presented a scientific statement that
highlighted the relationship between modified RF and AF, discussed the implementation of strategies for effective
modification of RF, as well as identified areas for new research. The data allow us to conclude that the correction of
RF helps to reduce the incidence of AF. Future research is needed to establish the effects and generalizability of
systematic lifestyle and RF modification for AF: to study the role of pericardial/epicardial fat accumulation in risk and
progression of AF; determination of the most effective weight loss techniques for long-term success in reducing AF,
effects of high-intensity/short-duration interval training on left atrium structural and electric remodeling; the degree of
glycemic control for AF.

Pedepar. ®akTopbl pucka (pUOPHIISIUM TIpeAcepAnid U UX MOAM(PUKAIUSI: HOBBIH B3IJIsii HA MHOT0JIETHIOIO
npodjemy. baokuna T.M., CmupnoBa A.C., T'nankas JL.IO., Hoaumyk E.B. Qubpunrayua npeocepouti (PII)
567151emcst O0HOTU U3 Hauboiee pacnpoCMpAHEHHbIX apUMMULL, KOMopble OUAZHOCMUPYIOM 8 KIuHuyeckol npaxmuxe. Ha
ceco0ns DI sensemces yepo30il 0ist 300pP0Gbsi, KOMOPAsi NOCMOSHHO PACHem U ACCOYUUPYEMCsl C Y@eludeHUeM PUcKa
CMEPMHOCMU, OCHPbIX MO3208bIX HAPYUIEHUT U CepOedHOl HedocmamoyHocmu. Pe3yismamovl MHO2UX UCCIEO08aHUL
yKazvlgaiom Ha mo, umo 3abonesaemocmv DI cesizana ¢ makumu paxmopamu pucka (OP), kax noscunoi ozpacm,
oofcupetue, 2unepmoHUs, CaxapHsili ouabem, CUHOPOM 0OCMPYKMUBHO20 ANHOD CHA, ynompeobieHue anKozois, mabaxka
u Op. Hedasno onybauxosanmvie pabomvi ONUCHIBAION NOLOICUMENLHOE GIUSHUE USMEHEHUst 00paza JICusHu Ha
yacmomy pazeumusi @I1. I[losmomy cuumaemcs, umo pannee gviseienue OP u ceoespemennoe 6lusHUe HA HUX MOJNCEMm
npedomspamums Ui omcpouums noseienue @I Hogvle Oannvle 2060psim 0 He0OX0OUMOCMU NePecMOmpa 6e0enus
nayuenmog ¢ @I u 3anecenusi 6 pekoMeHOAYUU UHCMPYKYULL HO USMEHeHUul0 00pasa sdcuznu u mooupurxayuu @P. B
2020 2. Amepuranckasa accoyuayus cepoya npeocmasuid HayuHoe 3dasaeileHue, 8 KOMOPOM OCEEUjeHO 83AUMOCEA3b
medncdy mooupuyuposannvimu @P u DII, o2osopeno umniemenmayuio cmpameautl 015 dhpexmusnol moouguxayuu
@P, a maxoice videneHbl HANPasieHusi Ol HOBbIX UCCIe008aHull. /lanHble, KOMOpble ecmb HA Ce200Hs, NO360SI0M
coenamov 661600, umo Koppekyuss P cnocobcmeyem cHudicenuto wacmomsl 803nukHosenus @I1 unocoa s¢pghexmusnee
abnayuu U UHBA3UBHBIX N00X0008. Kpome moezo, Oadxce Kocoa nayueHmam NOKA3GHO NPOBeOeHUe BblUleyKaA3aHHbIX
emewamenvcms, moouguxayus DI accoyuupyemcs ¢ ygenuuenuem spghexmuenocmu smux memooux. Oonako Ons
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paspabomxu wemkou cmpamezuu no moougpuxayuu PP neobxooumo nposedenue 60aLUIO2O YUCIA PAHOOMUSUPOBAHHBIX
uccaedosanuil. Tak, yerecoodpaszHo uzyuenue poiu HAKONAeHUst Nepu / SNUKAPOUATLHOZ0 JICUPA 8 PUCKE U NPOSPECCUPOBAHUL
@II; naubonee >¢hpexmusHbIX MeEXHUK, HANPAGIEHHVIX HA CHUNCEHUE 8ecd ¢ O0N20CDOYHbIM YCHEXOM, U UX GIUSHUSL HA

meuenue DII;

6lIUAAHUE  BbICOKOUHMEHCUBHBbIX UHMEPBAIbHbIX MPEHUPOBOK HA CMPYKMYPHOE U  IJIeKmpUuidecKoe

PeMooenuposaHile 16020 Npeodcepous; d maKice yPOoSHs SIUKUMUUHO20 KOHMPOTA Onia nayuernmos ¢ PI1.

Atrial fibrillation (AF) is one of the most
common arrhythmias diagnosed in clinical practice.
According to forecasts, by 2060 AF will cover more
than 18 million people in Europe [8]. Today, AF is a
health threat that is constantly growing and is
associated with an increased risk of mortality, acute
brain disorders and heart failure. This is associated
with global population aging, which reflects an
important demographic trend today, as well as the
prevalence of risk factors (RF).

It is proved that the incidence of AF is directly
related to such RF as old age, obesity, hypertension,
diabetes, obstructive sleep apnea syndrome, alcohol,
tobacco and others [13, 19, 31]. The results of recent
studies have indicated a positive effect of lifestyle
changes on the incidence of AF [26]. Therefore, it is
believed that early detection of RF and timely
impact on them can prevent or delay the occurrence
of AF. New data suggest the need to review the
management of patients with AF and include
instructions on lifestyle changes and modifications
of RF in the recommendations. Thus, in 2020, the
American Heart Association presented a scientific
statement, which highlighted the relationship
between modified RF and AF, discussed the imple-
mentation of strategies for effective modification of
RF, as well as identified areas for new research [18].

That is why the purpose of our literary review
was to analyze and highlight the latest scientific
sources on the modification of RF of AF.

Obesity and atrial fibrillation

The notion of pathogenetic mechanisms res-
ponsible for the development of AF has undergone
significant changes. The results of scientific research
in recent years [6, 21, 25] have shown the impact of
obesity on the risk of AF. Thus, the Framingham
study of the heart found that obesity is an important
predictor of AF in adults. According to scientists,
this is caused primarily by the enlargement of the
left atrium and the activation of the inflammatory
process [25].

Concept of adipose tissue and its function has
also changed. Recent studies define that it is not
only an energy depot, but also an endocrine and
paracrine organ capable of affecting other systems
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[2]. The properties of adipose tissue differ
depending on the morphology of adipocytes and
their localization. Thus, with visceral fat, processes
of adipose tissue remodeling develop, which is
characterized by the production of more pro-
inflammatory atherogenic cytokines. That is why
scientists consider obesity in the context of chronic
systemic inflammatory process, which plays an
important role in the development of AF.

In addition, an important condition for the
development of AF is the presence of structural
changes in the heart. Analysis of the scientific
literature allows us to conclude about the interaction
of obesity and myocardial hypertrophy, dilatation of
the cavities of the heart chambers. It has been
proven that the accumulation of serum triglycerides
in the myocardium leads to myocardial steatosis and
increased left ventricular myocardial mass [24].

The results of ARREST-AF and LEGACY stu-
dies convincingly demonstrated the presence of a
direct correlation between an increase in body mass
index and an increased risk of developing AF [6,
21]. In addition, the LEGACY study found the effect
of obesity on the frequency of AF recurrences, their
duration and clinical picture.

A recently completed REVERSE-AF study exa-
mining the effects of obesity and weight loss on AF
progression showed that weight loss of >10% with
control of other RF significantly increased the inci-
dence of sinus rhythm recovery [26]. Similar
findings were obtained in a prospective open-label
study RACE 3, in which a comprehensive correction
program of RF was able to control AF more succes-
sfully than with a standard treatment [29].

Along with these data, a secondary analysis of a
randomized study of Look AHEAD showed that
weight loss and exercise did not affect the risk of AF
[10]. Interesting conclusions were also made in a
large study that included data of more than 55,000
people [17]. After the statistical analysis, the scien-
tists came to the conclusion that of all the anthro-
pometric parameters, it is not the waist, hips and the
calculation of their ratio, namely the assessment of
body muscle mass that is a significant RF for the
development of AF. These data have been confirmed
in other studies. Thus, a recent meta-analysis found
that big individuals have an increased risk of AF,
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and this risk is associated with both weight and
height [12]. Thus, people who are obese have an
increased risk of developing AF. However, obesity,
which is usually determined by BMI, is far from the
optimal risk criterion. In addition, according to this
meta-analysis, there is growing evidence that the
risk of AF is closely associated with increased
muscle mass (lean), while there is little evidence of
an independent effect of adipose tissue mass.
However, weight loss is still appropriate to reduce
the risk of AF, but further research is needed to help
identify optimal measures to reduce it.

We believe that the discrepancies in the results of
a number of studies dictate the need for a more
detailed study of this issue.

Physical activity and atrial fibrillation

It is known that hypodynamia is an independent
RF of AF development. In 2018, in order to benefit
health, the Physical Activity Guideline Advisory
Committee recommended to perform 150 minu-
tes/week of moderate-intensity exercises or 75 minu-
tes/week of intense aerobic exercises. Studies have
shown that regular aerobic exercises can reduce
the risk of developing new cases of AF. The
results of the CARDIO-FIT study showed that an
increase in cardiorespiratory fitness is associated
with a dose-dependent decrease in AF symptoms,
and also serves as a predictor of AF recurrence in
obese patients [14].

On the contrary, high-intensity exercise, the
regularity and duration of which exceeds the figures
recommended by the Physical Activity Guidelines
Advisory Committee, may increase the risk of
developing AF. Thus, a meta-analysis of 6 studies
showed that athletes have a 5-fold increased risk of
developing AF compared with the control group [4].
Similar conclusions were made in a study that
included data of more than 50,000 skiers. It was
found that the risk of arrhythmias increases in
athletes who reached the finish line earlier and who
completed more races [27].

Recently, the population is interested in high-
intensity  interval training. Compared with
continuous moderate-intensity training, the potential
benefits of high-intensity interval training include
more significant improvements in physiological
parameters such as left ventricular ejection fraction,
diastolic function, and others. In this context, the
study aroused interest, the results of which showed
that the performance of high-intensity interval
training is associated with a decrease in the time the
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patient is in a state of AF (AF burden) for a short
period [5].

We should not forget about the so-called mind-
body exercises that are in yoga and thai chi. Given
the role of the autonomic nervous system in the
genesis of AF and the beneficial effects of mind-
body exercise on heart function, yoga and thai chi
can improve AF management. For example, in
YOGA My Heart Study it was found that 3-month
yoga classes reduce the time a patient is in a state of
AF, as well as improve the quality of life [11].

Syndrome of obstructive sleep apnea and
atrial fibrillation

It is known that AF can be caused by non-cardiac
causes, among which a significant role is played by
obstructive sleep apnea syndrome (OSAS). Studies
show a high prevalence of OSAS among patients
with AF, which ranges from 21% to 87% [7, 30]. Of
the 4395 participants in the MESA study, 181 were
diagnosed with OSAS and 1086 with possible
OSAS. During the observation period (8.5 years),
212 patients developed AF. The majority of AF
cases were observed in the group of people diag-
nosed with OSAS [20]. The results of the ORBIT-
AF registry also showed that 18.2% of AF patients
had OSAS. In addition, patients with AF and OSAS
have a more severe AF than patients with AF
without OSAS. In addition, the frequency of hospi-
talizations is much higher among patients with AF
and OSAS, but the risk of death does not differ in
groups [16].

It is worth noting not only the impact of OSAS
on the development and progression of AF, but also
the effects of CPAP-therapy on the course of AF. A
recent meta-analysis demonstrated that CPAP-
therapy significantly reduces the risk of AF recur-
rences and improves cardiac risk control [23].

The relationship between OSAS and AF has been
confirmed by a large number of studies. However, it
is noteworthy that most of them were observational,
so there is a high probability of systematic error. The
results of the SAVE study, published in August
2016, also cause some concern [9]. The researchers
concluded that CPAP-therapy in combination with
standard treatment of cardiovascular pathology,
compared only with standard therapy, does not
prevent the development of cardiovascular events
(including cases of newly detected AF) in patients
with OSAS and proven cardiovascular disease.

Therefore, further randomized studies are
needed to analyze the relationship between OSAS

13



THEORETICAL MEDICINE

and AF, as well as the impact of CPAP-therapy on
the course of AF.

Diabetes mellitus and atrial fibrillation

Diabetes mellitus (DM) is considered as a
potential RF of AF development. Many studies have
reported an increase in the incidence of AF among
patients with diabetes. Thus, the results of a large
meta-analysis showed that patients with diabetes
have a 39% higher risk of developing AF compared
with those without diabetes [22]. In addition, there is
a direct relationship between the duration of diabetes
and an increased risk of AF.

However, not all scientific papers indicate the
preservation of a significant correlation between
diabetes mellitus and AF after making a statistical
correction [32]. The mechanism of AF
development on the background of diabetes is not
completely clear. The influence of diabetes on the
structure and function of the atria is discussed.
The results of the Strong Heart Study showed that
in patients with AF echocardiographic exa-
mination showed a greater mass of the left
ventricular myocardium and its wall thickness
compared to those without diabetes [15]. Such
chronic changes contribute to atrial remodeling
and dilatation. In addition to structural changes in
the atria, diabetes can lead to electrical, electro-
mechanical and autonomous remodeling.

In addition, there is evidence of a relationship
between diabetes management and the risk of AF.
Some studies have found that aggressive glycemic
control is associated with a reduced risk of deve-
loping AF [28]. It has been found that glycemic
control can also reduce the risk of re-ablation.
Thus, blood sugar control is an important strategy
in the management of patients with diabetes and
AF. However, to date there are no data on the
level of glycemic control for patients with AF.
Therefore, further research is needed to study
this issue.

Arterial hypertension and atrial fibrllation

Epidemiological and clinical studies suggest a
close association between the risk of AF and
arterial hypertension (AH). Predictable mecha-
nisms of arrhythmia development on the
background of hypertension include activation of
the renin-angiotensin-aldosterone system, dilata-
tion of the atria, fibrosis and remodeling of the left
ventricle with the development of diastolic
dysfunction and myocardial hypertrophy [1].
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Because inadequate blood pressure control is
associated with an increased risk of AF, clinical
trials have proven a "lower, better" strategy for the
management of patients with hypertension and AF
[3]. In addition, taking into account the com-
monality of RF for hypertension and AF, blood
pressure management for AF patients should
include not only pharmacotherapy but also
modification of RF.

Other risk factors and atrial fibrillation

According to literature data smoking, alcohol,
hyperlipidinemia, caffeine, ischemic heart disease
and cardiac insufficiency may also be RF for AF
development (Table).

Implementattion of strategy of lifestyle change

Because AF is associated with many REF,
physicians need to focus the patient's attention on
lifestyle changes. Treatment of such patients should
have a structured and interdisciplinary approach.
Based on research data for patients with AF in order
to reduce the risk of arrhythmia it is considered
appropriate [18]:

1.In the presence of obesity to reduce body
weight by 10%, BMI <27 kg/m?, increase physical
activity by 2-MET. Use bariatric surgery if
necessary.

2. Encourage regular physical activity of
moderate intensity. In order to improve the patient's
commitment to regular exercise, high-intensity
interval training is recommended.

3. Carry out screening and treatment of con-
comitant OSAS.

4. Monitor blood sugar levels. If necessary, it is
recommended to take drugs and change lifestyle in
accordance with current recommendations.

5. Monitor blood pressure figures. If necessary, it
is recommended to take drugs and change lifestyle
in accordance with current recommendations.

6. In the presence of concomitant heart failure to
optimize drug therapy (including AMR) and change
lifestyle in accordance with current recommendations.

7. Consult to reduce the dose of alcohol and quit
smoking.
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Other risk factors and atrial fibrillation [18]

Risk factors Relationship with AF

Impact on AF Comments

IHD and AF have similar RF.
Ischemia of atria as a rule is
accompanied with their remodeling.

Ischemic heart disease

Patients with HF have an increased
risk of developing AF.
Cardiomyopathy leads to atrial
remodeling, and, as a consequence, to
the development of AF.

Cardiac insufficiency

Lipids Data on the relationship between
hyperlipidemia and AF are very
contradictory. The data available
today do not allow the use of PUFA

or statins for the prevention of AF.

Tobacco smoking is associated with
an increased risk of AF. The
relationship between smoking and
the risk of AF is dose-dependent.
COPD is an independent RF of AF
development. Smoking negatively
affects the effectiveness of ablation.

Tobaccp smoking

There are data on antiarrhythmic
effect of p-blockers in IHD
patients.

B-blockers may be used both
in treatment of IHD and AF.
Management of patients
should include RF
modification.

Treatment of patients with
AF and HF should include
modification of RF as well.

Retrospective analysis showed a
decrease in the frequency of AF
with the use of B-blockers, ACEI
inhibitors, ARB, AMR. RACE 3
shows that AF correction can
control AF more successfully than
standard treatment alone. The
advantages of catheter ablation
over antiarrhythmic therapy in
patients with AF and HF have
been demonstrated.

The data available today do

not allow the use of PUFA or

statins for the prevention of
AF.

Statins have anti-inflammatory
and antioxidant effects. Statins
have a potential protective effect
on atrial remodeling. PUFA did
not show a significant reduction in
AF recurrence.

As a prevention of AF, it is
recommended to support and
advise the patient to cease
smoking.

Data on the decrease of incidence
of AF development when smoking
is ceased are absent.

Alcohol Alcohol leads to atrial remodeling,
and as a consequence — AF
development.
Caffeine Data on the relationship between

caffeine and AF are contradictory.
There are reports of a possible

Abstinence from alcohol is
associated with improved rhythm
control.

There are no data on the positive
effect of reduced doses of caffeine
on the development of AF.

AF patients who regularly
take medium and high doses
of alcohol should be advised

to reduce alcohol intake.

There is no evidence that
caffeine is a significant RF in
the development of AF. Some

protective effect of low and high
doses of caffeine.

studies suggest a possible
protective effect of caffeine.

Notes: AMR — antagonists of mineral-corticoid receptors; ARB — angiotensin receptor blocker; ACEI — angiotensin converting enzyme inhibitors;
IHD - imremiuna xBopo6a cepusi; PUFA — polyunsaturated fatty acids; HF — heart failure; AF — arterial fibrilation; RF — risk factor; COPD — chronic

obstructive pulmonary disease.

CONCLUSIONS

To date, the focus of AF treatment is on the use
of valuable techniques and drugs, while the
modification of most RF does not require the use of
invasive and pharmacological agents. At the same
time, optimal RF control is associated with the
preservation of sinus rhythm in 40% of patients
without the need to use rhythm control strategies.
The data available today allow us to conclude that the
correction of RF contributes to the reduction of the

frequency of AF and is sometimes more effective
than ablation and invasive approaches. In addition,
even when patients are shown to perform the above
interventions, modification of RF is associated with
increased effectiveness of these techniques.
However, to develop a clear strategy for the
modification of RF requires more randomized trials.
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