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Abstract

Objective: The study examined blood levels of aldosterone and brain natriuretic peptide in patients with paroxysmal atrial fibrillation.
The research included 28 patients with chronic coronary syndrome and NYHA class II-lll chronic heart failure (mean age 58.5 + 2.4 years).
Among participants, 19 patients had atrial fibrillation (AF) (Group 1), and 9 had sinus rhythm (Group 2).

Results: Study findings showed that aldosterone levels in AF patients were significantly higher compared to non-AF patients (245.4 +
72.5 pg/ml vs 151.1 £ 62.1 pg/ml, p<0.01). Simultaneously, brain natriuretic peptide levels were assessed in both groups. NT-proBNP
concentrations in Group 1 (AF patients) were significantly higher than in Group 2 (non-AF) (9811.5 + 38 pg/ml vs 766.5 + 29 pg/ml;

p<0.001).

Conclusions: Elevated aldosterone levels in AF patients confirm more extensive myocardial fibrosis coverage. Higher NT-proBNP levels
indicate more severe atrial remodeling. These results suggest that elevated aldosterone serves both as a myocardial fibrosis biomarker

and a prognostic indicator of AF development.
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Introduction

Atrial fibrillation (AF) is one of the most common cardiac
arrhythmias encountered in cardiovascular diseases. This, in
turn, causes a 5-fold increase in stroke risk and is a leading
cause of mortality [1, 2]. Studies show that AF prevalence
in individuals over 20 years exceeds 3%, with wider
dissemination in comorbid conditions as age increases [3, 4].

Chronic coronary syndrome (CCS) plays a special role in
AF pathogenesis, closely linked to chronic ischemia of atrial
cardiomyocytes [5].

Recent extensive clinical and experimental studies
demonstrate that left atrial fibrosis plays a decisive role
in both AF initiation and maintenance [6]. Fibrosis, wall
thickening, muscle fiber destruction, anisotropy, and
electrical remodeling create synergy, leading to specific
atrial tissue changes and AF substrate formation [7]. Despite
this, atrial fibrosis remains the key pathological substrate
for AF development, carrying fundamental pathoanatomic
significance [8].

Currently, itis known that renin-angiotensin-aldosterone
system (RAAS) activation occurs during ischemic heart

disease. RAAS main components—angiotensin Il and
aldosterone—play a special role in target organ damage.
Recently, aldosterone has been shown not only to
participate in sodium-water metabolism but also to exert
profibrotic effects, causing vascular wall and myocardial
fibrosis development. A close relationship between elevated
aldosterone levels and AF occurrence has been proven.
AF patients exhibit higher plasma aldosterone levels and
increased atrial aldosterone receptor gene expression [9].

However, the exact mechanisms by which aldosterone
triggers fibrosis development remain unclear. Experimentally,
galectin-3 is suggested to play a key role in realizing
aldosterone’s proinflammatory and profibrotic effects
[10]. Experimental studies confirm that galectin-3 inhibitor
application reduces myocardial fibrosis induced by
aldosterone [11]. Results also show aldosterone receptor
antagonist spironolactone prevents fibrosis development
and reduces AF occurrence risk.

Thus, if aldosterone positively contributes to atrial
myocardial fibrosis development, and fibrosis represents
AF’s main pathoanatomic substrate, then elevated blood
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Table 1: Blood levels of aldosterone and NT-proBNP in patients with
ischemic chronic heart failure

. Group 1 Group 2
Indicators (AF.n=19) (No AF. n=9) p-value
Aldosterone (pg/ml) 2454 + 725 151.1 + 62.1  <0.01

NT-proBNP (pg/ml) 98115 + 38 7665 + 29 <0.001

aldosterone levels can be evaluated as biomarkers for both
fibrosis and AF. This creates grounds for timely identification
of AF risk patients and implementation of preventive
measures against this arrhythmia.

Considering the above, the main objective of the study
was to investigate the role of blood plasma aldosterone
levels in the development of atrial fibrillation (AF) among
patients with chronic coronary syndrome and atrial
fibrillation.

Materials and Method

The study included 28 patients with chronic coronary
syndrome and NYHA class II-1ll chronic heart failure. Patient
agesranged from 42 to 69 years (mean age 58.5 + 2.4 years).
Eight patients had a history of myocardial infarction. Among
participants, 19 patients (mean age 59.4 + 2.0) had atrial
fibrillation (AF), and 9 patients (mean age 60.1 + 3.5) had
sinus rhythm. All patients underwent clinical examinations
including ECG, echocardiography, and laboratory tests.

Blood plasma aldosterone levels were measured in the
upright position using chemiluminescent immunoassay
(CLIA) method on Beckman Coulter Access (Unicel Dxi)
analyzer (USA).

To determine brain natriuretic peptide levels, NT-proBNP
(N-terminal fragment) concentrations in blood were studied.
For this purpose, fluorescent immunoassay (FIA) method
was used on AFIAS-10 automatic analyzer (Sandwich-type
immunoassay, Korea).

Statistical analysis of results was performed using IBM
SPSS STATISTICS 22 software. Differences with p<0.05 were
considered statistically significant.

Results and Discussion

Study participants were divided into 2 groups: Group 1 -
patients with AF (19 patients), Group 2 - patients without
AF (9 patients).

Both patient groups were age-matched. As shown in the
table, aldosterone levels in Group 1 patients ranged from
71.7 to 353.5 pg/ml, with a mean of 245.4 + 72.5 pg/ml. In
Group 2 patients, aldosterone levels ranged from 47.5 to
187.1 pg/ml, averaging 151.1 = 62.1 pg/ml. The difference
between these indicators was statistically significant
(p<0.01). This demonstrates that aldosterone levels were
higher in patients with AF.

The exact mechanisms by which aldosterone causes
fibrosis development remain unclear. Experimental studies

have confirmed aldosterone’s proinflammatory and
profibrotic effects in myocardium. Galectin-3 plays a key
role in implementing this effect [10]. It has been established
that using galectin-3 inhibitors reduces myocardial fibrosis
occurring under aldosterone influence [11]. Galectin-3 is
a member of the lectin family and a potent stimulator of
fibroblast and collagen synthesis activation [12]. As shown
in the table, NT-proBNP levels (one of the main heart failure
biomarkers) in AF patients ranged from 830.1 £+ 45 to 18200
+46 pg/ml, averaging 9811.5 £ 38 pg/ml. In non-AF patients,
this peptide level ranged from 551 + 20 to 1526 + 38 pg/ml,
averaging 766.5 + 29 pg/ml. The difference was statistically
significant (p<0.001). This further confirms that both
heart failure presence and AF can contribute to increased
natriuretic peptide blood levels. NT-proBNP is known as one
of the main chronic heart failure biomarkers.

Our findings prove that AF presence in chronic heart
failure patients intensifies myocardial remodeling and leads
to greater increases in natriuretic peptide blood levels.

One of ourinteresting findings is the parallelism between
blood aldosterone levels and NT-proBNP concentrations. We
determined that both groups showed a direct proportional
relationship between aldosterone and NT-proBNP
concentrations. In other words, a positive correlation exists
between aldosterone and NT-proBNP levels.

In conclusion, our results provide grounds to hypothesize
that elevated blood aldosterone levels in chronic heart
failure patients with atrial fibrillation serve not only as
myocardial fibrosis markers but also as prognostic predictors
of atrial fibrillation development.

Conclusion

« In patients with chronic coronary syndrome who
have both atrial fibrillation and heart failure, blood
aldosterone levels were statistically significantly higher
compared to patients without atrial fibrillation.

- Apositive correlation exists between blood NT-proBNP
levels (a biomarker of chronic heart failure) and
aldosterone concentrations. Specifically, in both groups,
as NT-proBNP blood levels increased, aldosterone levels
also increased.

« Elevated aldosterone levels serve not only as myocardial
fibrosis biomarkers but also as potential prognostic
indicators of atrial fibrillation development.

References

1. January CT, Wann LS, Calkins H, et al. 2019 AHA/ACC/HRS
Focused Update of the 2014 AHA/ACC/HRS Guideline for
the Management of Patients with Atrial Fibrillation: A Report
of the American College of Cardiology/American Heart
Association Task Force on Clinical Practice Guidelines and
the Heart Rhythm Society. JAm Coll Cardiol. 2019;74(1):104-32.
doi:10.1016/j. jacc.2019.01.011.

2. Hindricks G, Potpara T, Dagres N, et al. 2020 ESC Guidelines
for the diagnosis and management of atrial fibrillation



29

Study of Aldosterone and Brain Natriuretic Peptide Levels in Patients with Paroxysmal Atrial Fibrillation

Vol. 3, No. 1

developed in collaboration with the European Association
of Cardio-Thoracic Surgery. Eur Heart J. 2021;42(5):373-498.
doi:10.1093/eurheartj/ehaa612.

Wang TJ, Larson MG, Levy D, et al. Temporal relations of
atrial fibrillation and congestive heart failure and their
joint influence on mortality: The Framingham Heart
Study. Circulation. 2003;107(23):2920-2925. doi:10.1161/01.
CIR.0000072767.89944.6E.

Soliman EZ, Safford MM, Muntner P, et al. Atrial fibrillation
and the risk of myocardial infarction. JAMA Intern Med.
2014;174(1):107-114. d0oi:10.1001/jamainternmed.2013.11912.

Lukyanov MM, Martsevich SYu, Andreenko EYu, et al.
Combination of atrial fibrillation and coronary heart disease
in clinical practice: comorbidities, pharmacotherapy,
and outcomes (data from RECVASA registries). Rational
Pharmacother Card. 2021;17(5).

Hansen BJ, Zhao J, Csepe TA, Moore BT, Li N, Jayne LA, et
al. Atrial fibrillation driven by micro-anatomic intramural
re-entry revealed by simultaneous sub-epicardial and sub-
endocardial optical mapping in explanted human hearts.

7.

Schotten U, Verheule S, Kirchhof P, Goette A. Pathophysiological
mechanisms of atrial fibrillation: A translational
appraisal. Physiol Rev. 2011;91(1):265-325.

Kottkamp H. Fibrotic atrial cardiomyopathy: A specific disease/
syndrome supplying substrates for atrial fibrillation, atrial
tachycardia, sinus node disease, AV node disease, and
thromboembolic complications. J Cardiovasc Electrophysiol.
2012;23(7):797-799.

PeiDA, LiL, Xu ZY, etal. Study on expression of mineralocorticoid
receptor in human atria during atrial fibrillation. Zhonghua
Xin Xue Guan Bing Za Zhi. 2007;35(2):114-118.

. Calvier L, Milan M, Reboul P, et al. Galectin-3 mediates

aldosterone-induced vascular fibrosis. Arterioscler Thromb
Vasc Biol. 2013;33(1):67-75.

. Calvier L, Martinez E, Milan M, et al. The impact of galectin-3

inhibition on aldosterone-induced cardiac and renal
injuries. JACC Heart Fail. 2014;7(9):388-396.

. deBoerRA, Lok DJ, Jaarsma T, et al. Predictive value of plasma

galectin-3 levels in heart failure with reduced and preserved
ejection fraction. Ann Med. 2011,43(1):60-68.



