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Abstract:Indicators of cardiac fibrosis of mediators of systemic inflammation in patients withatrial
fibrillation(AF) depending on the form of arrhythmia were studied. It was found that in AF, the levels
of serum markers of fibrosis and inflammation increase: The C-terminal propeptide of procollagen
type I (PICP), interleukin-6. There is a dependence of fibrosis indicators on the form of AF. The level
of PICP increases in chronic permanent ¢popme AF. In patients with recurrent AF, the IL-6 index has
higher values compared to those in practically healthy people and increases even more in permanent
AF. The level of tumor necrosis factor a is slightly increased in permanent AF.
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Currently, atrial fibrillation (AF) is the most common persistent arrhythmia in adults
worldwide, which is characterized by high morbidity and mortality, determining the extreme
significance of socio-economic consequences for the health system of any state. Experts estimate
that the prevalence of AF in adults ranges from 2% to 4%, and the number of patients with AF
exceeds 5 million. in the United States and 30 million rubles. all over the world. In 2017, 0.75
million people were registered. new cases of AF in 54 member countries of the European Society of
Cardiology (EOC), the average number of new cases, standardized by age, was 44.3 [39.7-47.5] per
100,000 inhabitants of each member country[1,2,]. Unfortunately, it should be noted that there is no
accurate data on the prevalence of AF in the literature sources. more than that.

According to modern concepts, the occurrence of arrhythmia requires certain relationships
between triggers, substrate, and modulating factors[5,6,6]. At the same time, it is structural
remodeling of the left atrium that is identified as the key mechanism in which interstitial
fibrosis can be the dominant factor [3]. A number of studies have attempted to study the
histopathological substrate in various forms of AF. When studying biopsies from the area of
the junction of the pulmonary veins to the left atrium and the tissues of the ear of the right
atrium in patients with chronic AF, the presence of spotty fibrosis was revealed, and the
average number of fibrosis sites in patients with AF is greater than in patients with sinus
rhythm [4]. In more recent studies, it has been discussed that fibrosis and inflammation can
disrupt the ordered propagation of electrical excitation, acting as direct obstacles [11].

As can be seen from the above, there is no data on the immediate and long-term prognosis of
patients with atrial fibrillation of ischemic origin, and the data obtained are contradictory and need
further in-depth study.

Objective:To study indicators of cardiac fibrosis and systemic inflammation in patients with
various forms of AF.

Object and subject of the study:The study involved 15 relatively healthy people aged 35 to 49.6
years, a control groupsi; the second group consisted of patients with AF of ischemic origin aged 50 to
71 years, the third group - patients with AF of idiopathic origin aged 45 to 69 years.

Methods and methods of research: The clinical parameters of the corresponding groups of AF
patients of various origins, gender, and age were evaluated; an echocardiographic examination in
modal and two-dimensional modes with an extended assessment of left atrial parameters and
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daily ECG monitoring with an assessment of heart rate variability were performed; a marker of
cardiac fibrosis of the C-peptid terminal procollagen type I propeptide was determined (PICP)
by enzyme-linked immunosorb assay using the Metra CIPC EIA Kit (Quidel Corporation, USA),
determination of the levels of local myocardial inflammation indicators: tumor necrosis factor o
(TNFa) and interleukin-6 (IL-6) by solid-phase enzyme-linked immunosorbent assay using
standard test systems: DSL-10-42100 series07144-A LLC "Biohimmak"(Moscow).

Exclusion criteria from the study: age over 70 years; liver diseases; chronic kidney
disease; pneumofibrosis and severe chronic obstructive pulmonary disease; malignant tumors;
diffuse connective tissue diseases; installed pacemaker; cardioverter defibrillator; ischemic heart
disease; cardiomyopathies; valvular heart defects; acute myocarditis; pericarditis; impaired heart
function thyroid gland; circulatory failure of more II than NYHA functional class Il NYHAand a
leftventricular ejection fraction of less than 45%; diabetes mellitus; acute inflammatory diseases
or exacerbations of chronic inflammatory diseases within 2 weeks. before being included in the
study.

The obtained results were statistically processed cusing the computer program Statistica
6.1. Quantitative features with a normal distributionare represented as M + ¢ (mean + standard
deviation), with an abnormal distribution — as the median and interqu artilerange. Correlation
analysis was performed using Spearman's R criterion for quantitative values. At p < 0.05, the
differences were considered statistically significant.
Results and discussion:The highest concentration of PICP was determined in patients with AF of
ischemic origin (131 ng/ ml), slightly lower (125 ng/ ml). In patients with idiopathic AF, the PICP
level PICP(84 ng/ ml) was significantly lower than y in patients with ®II ischemic AF (p = 0.01).
Comparative assessment of fibrosis parameters in patients with ischemic origin revealed higher
PICP values PICP, than y in patients with idiopathic AF (84 ng/ ml; p = 0.001) and practically
healthy individuals (51 ng/ ml; p = 0.0002). Thus, an increase in the level of PICP in
idiopathic AF in comparison with indicators y in healthy individuals allows us to assume a
possible relationship of this marker umenno with the presence of AF, but the presence 6oiee of
higher values of PICP in ischemia indicates a significant impact e€ on the level of PICP. It
should be noted that the association of PICP with cardiac fibrosis is more studied in hypertension
and is represented as an abnormal increase in the level of PICP in the blood in isolated
hypertension, which is confirmed by a number of studies [7-9]. In the literature , there are
descriptions of fibrosis and inflammation in atrial tissues in isolated AF [10], but we have not
seen any works specifically on the study of PICP.

When studying serum markers of inflammation, the TNF-a concentration in patients with
AF significantly exceeded the parameters in practically healthy individuals (2.1 pg/ ml vs. 1.2
pg/ml; p = 0.02), and the IL-6 level significantly exceeded the parameters in healthy individuals
(2.5 pg/ ml in AF vs. 1.6 pg/ml yin healthy individuals (p = 0.01).

When comparing TNF-a values in groups with pathology, the indicators were distributed as
follows: the highest concentration was observed for AF of ischemic origin (2.1 pg/ml), which
exceeded the values for idiopathic AF (0.2 pg/ml; p = 0.03).

The concentration of IL-6 was highest in patients with AF on the background of ischemia
(2.5 pg/ml), which was higher than in patients with idiopathic AF (2.11 pg/ ml; p = 0.7).

Tadaumua Table 1. Indicators of fibrosis and inflammation y in patients with idiopathic
AF, ®llischaemic AF , and practically healthy patients
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Indicator Control group Idiopathic AF ischaemic AF

PICP, ng/ml | 51 [37; 79] 84 [53; 102] 125 [66; 172]

TNFa, pg/ml
IL-6, pg/ml

1,2,2[0,8; 1,5]
1,6 [0,9; 2,2]

0,2 [0; 2,3]
2,1[0,6; 7.9]

2,1[1,2; 48]
2,5 [1,6; 4,8]

In permanent AF higher PICP concentrations (85.2 ng/ml vs. 182.4 ng/ml;p=0.01; Table 2)
were . In comparison with practically healthy individuals, only an increase in the PICP
level evident in recurrent and even more so in permanent AF (p = 0.003 and p = 0.002 respectively).

TTable 2. Indicators of fibrosis and inflammation in patients with various forms FA of AF
compared to those in practically healthy patients

Indicator

Recurrent AF (n =
11)

Permanent AF (n
=11-4)

Control group
(n=10)

PICP, ng/ml

85,2 [54; 151]

182,4 [120; 282]

51[37,2; 79.2]

TNFa, pg/ml

0,2 [0; 3]

2,4[0;5.2]

1,210,8; 1,5]

IL-6, pg/ml

5,2 [1,6;7,9]

7,710,9; 141,2]

1,6 [0,9; 2,2]

The level of TNF-a was slightly higher in permanent AF (2.4 pg/ ml) mo compared with
recurrent AF (0.2 pg/ ml; p = 0.73), but did not differ mpu from its values in practically healthy
individuals (1.2 pg/ ml; p = 0.6 and p = 0.3). The level of IL-6 also had a slight tendency to
higher values in permanent AF (7.7 pg/ml) compared with recurrent AF (5.2 pg/ ml; p = 0.43);
however , the level of IL-6 differed from the values in practically healthy individuals (1.6 pg/ml)
only in recurrent AF (p = 0.007).

Conclusions

1. Atrial fibrillation is accompanied by an increase in the level of serum markers of cardiac
fibrosis and inflammation, especially the C-terminal propeptide procollagen type I and
interleukin-6, and to a greater extent AF of ischemic origin.

Serum noxa3zartenu fibrosis values depend onthe form of atrial fibrillation. The level of the
C-terminal propeptide procollagen type I increases in chronic and recurrent forms, higher
values are noted in chronic course.

The interleukin-6 parameter of serum inflammation has higher values in patients with recurrent
atrial fibrillation and maximal values in patients with permanent atrial fibrillation compared to
those in healthy individuals. The level tumor factor necrosis factor a is slightly increased in
permanent atrial fibrillation.
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