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Introduction. Hypertensive disease (HD) is a major
cause of morbidity and mortality. According to the World
Health Organization (WHO), 1.28 billion adults aged 30
to 79 years suffer from HD [8, 11].

Aldosterone plays an important role in the regulation
of blood pressure (BP) as a component of the renin-an-
giotensin-aldosterone system (RAAS) [7]. Aldosterone
is known to exert arrhythmogenic effect through the sti-
mulation of inhibitor of plasminogen activator-1, which
leads to thrombosis and extracellular collagen deposition.
It also known as a cause of myocardial fibrosis [12]. There
is a high correlation between elevated plasma aldosterone
concentrations and inflammation, oxidative stress, endo-
thelial dysfunction, and subclinical atherosclerosis [14].

Many people do not have symptoms HD until severe
heart damage, highlighting the need for early diagnosis
and effective treatment to prevent its progression and
reduce the incidence of complications.

Diagnosis of hyperaldosteronism makes it possible to
prescribe specific treatment, which may include mine-
ralocorticoid receptor antagonists, such as spironolactone
and eplerenone contributing to improvement of the the-
rapeutic complex.

Aim of the study. To assess the blood plasma aldo-
sterone concentration in stage II hypertension patients
with comorbid chronic coronary artery disease, frequent
ventricular extrasystoles and different clinical indicators.

Materials and methods. We examined 120 stage II
HD patients (34 (28.3 %) women and 86 (71.7 %) men
aged 34 to 74 (mean age of the examined patients - 57.3 £ 0.9
years)) with/and without concomitant chronic coronary
insufficiency (CCI), frequent ventricular extrasystoles
treated at the municipal institution "Vinnytsia Regional
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Medical and Diagnostic Center of Cardiovascular Pa-
thology". The study was a randomized one with prelimi-
nary stratification by stage II HD diagnosis.

Stage II HD was diagnosed in accordance with the
recommendations of the European Society of Hyperten-
sion 2023 [9] and the clinical protocol for primary and
specialized medical care for HD patients 2024 [2]. Con-
comitant CCI, which was an optional condition for in-
clusion in the study, was diagnosed instrumentally using
stress tests and/or coronary ventriculography, which in-
cluded only angina of II-I1I functional classes according
to the recommendations of the European Society of Car-
diology [13] and the unified clinical protocol "Stable
ischemic heart disease" (Order of the Ministry of Health
of Ukraine No. 265 dated February 16, 2021) [3]. Car-
diac arrhythmia was identified using Holter electrocar-
diogram monitoring (H-ECG) (Guideline 00051. Outpa-
tient ECG monitoring) [4].

The cohort of examined patients included primarily
patients of middle age (45 to 59 years old) - 42.5 % (n=54)
and elderly patient (60 to 74 years old) - 42.5 % (n=51).
The number of young patients (below 44 years old) was
only 12.5 % (n = 15). It should be noted that the senile
age of patients (over 75 years old) was a criterion for
exclusion from the study.

The disease history was: HD - 8.6+ 6.0 years, CCI-4.8+2.6
years, and arrthythmia - 3.543.0 years. The majority (60.8 %;
n = 73) of the examined patients had short hypertensive
anamnesis that does not exceed 10 years. 24.2 % (n=29)
of the patients had the history of 10-15 years and only
15.0 % (n=18) > 15 years.

The analysis of body mass index (BMI) showed that
only (9.2 %, n=11) HD patients had normal body weight
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(BMI —20-25 kg/m?). 41.7 % (n = 50) of them had excess
body weight (BMI — 25-30 kg/m?) and almost half of
them (49.2 %, n= 59) had signs of constitutional-alimentary
obesity (BMI > 30 kg/m?).

The smallest proportion (20.8 %) of the examined
patients has stage 1 - mild HD (BP - 140-159/90-99 mm
Hg). The proportion of patients with stage 2 (moderate)
and stage 3 (severe) HD (BP - 160-179/100-109 and
>180/>110 mm Hg, respectively) was practically the same
(40.0 and 39.2 %, respectively). Patients with systolic-
diastolic HD dominated (90.0 %, n = 108). Patients with
isolated systolic and isolated diastolic HD were much
less common (7.5 %, n=9 and 2.5 %, n =3, respectively)
in the general population of HD patients.

The study patients with functional class II and III angina
were equally common (41.7 %, n = 925 and 58.3 %,
n=35). Patients with severe angina (functional class IV)
were not included in the study.

According to the inclusion criteria, the study involved
HD patients with (n=30) and without (n = 30) frequent
(>30 episodes of extrasystoles in any hour of the study)
symptomatic ventricular extrasystoles, as proven by
Holter monitoring. Only 20.0 % (n = 12) of the patients
had persistent sensations of arrhythmia, while the vast
majority (80.0 %, n = 48) experienced episodical
arrhythmia in the form of extrasystolic attacks of varying
duration.

According to the developed design, the study involved
patients with stages B and C heart failure (HF) according
to the Heart Failure Society of America (HFSA), with
the preserved ejection fraction (EF) (EF > 50.0 % according
to echocardiography results), I-II functional class according
to the New York Heart Association (NYHA) and
M. D. Strazhesko - V. H. Vasylenko stage 1 HF patients
(European Society of Cardiology (ESC) Recommendations,
2023 [10] and All-Ukrainian Association of Cardiologists
of Ukraine for Diagnosis, Treatment and Prevention of
Chronic HF, 2024 [6]).

HFSA stage C HF patients significantly prevailed over
stage B chronic HF, M. D. Strazhesko - V. H. Vasylenko
stage 1 HF patients (64.2 %, n="77 versus 35.8 %, n=43);
all patients had an intact EF phenotype.

We considered inappropriate to diagnose the functional
class of HF patients since half (50.0 %) of the examined
subjects were diagnosed with stable angina pectoris of
II-III functional class. Therefore, the NYHA functional
class was assessed only in the cohort of non-CClI patients
(n=60). The majority of patients (70.0 %, n=42) reported
no limitations of daily physical activity (functional class 0).
16.7 % (n=10) of patients reported limitations of physical
activity associated with extreme or high loads (functional
class I), and even smaller number of patients (13.3 %,
n = 8) reported them in usual physical loads (functional
class II). NYHA FC 0 patients significantly prevailed
among HD patients without concomitant CCI.

All examined patients received RAAS blockers as
antihypertensive medicines: Angiotensin-converting en-
zyme inhibitors (ACEI) and Angiotensin II receptor
blockers (sartans) for 68.3 % (n=282) and 31.7 % (n =38),
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accordingly. 83.3 % (n = 100) of patients used thiazide/
thiazide-like diuretics, more often in fixed combinations
with RAAS blockers, while 60.8 % (n = 73) and 56.7 %
(n = 68) of patients administered calcium channel bloc-
kers and beta-blockers, respectively. A fairly high percen-
tage of examined patients at the outpatient stage used
prognosis-modifying medicines, such as antiplatelet agents
and antilipidemics in 84.2 % (n=101) and 81.7 % (98)
of cases, accordingly.

Most patients (68.3 %, n = 82) used three medicines
for antihypertensive purposes, much less patients (16.7 %,
n = 20) used two medicines to control BP, even less of-
ten - four (10.8 %, n = 13) and more than four (4.2 %,
n =5) antihypertensive medicines, respectively.

All patients examined at the outpatient stage received
prescribed combined antihypertensive therapy before
their inclusion in the study. The results of efficacy as-
sessment over the last three months showed that only
26.7 % (n = 32) of the patients achieved the target BP
(<140/<90 mm Hg) for most of a day (controlled HD),
while the majority of patients (73.3 %, n = 68) presented
with uncontrolled BP exceeding the target figure (uncon-
trolled HD).

Taking into account the diagnosis of concomitant CCI
and frequent ventricular extrasystoles, the study was di-
vided into four separate groups: 1-st one (n = 30, mean
age 52.1 £ 11.1) consisting of HD patients without con-
comitant CCI and ventricular extrasystoles, 2-nd one
(n=30, mean age 53.9 + 7.7) included HD patients with
frequent ventricular extrasystoles, 3-rd group (n = 30,
mean age 61.7 = 7.5) involved HD patients with conco-
mitant CCI, and the 4-th group (n =30, mean age 61.6+8.1)
consisted of HD patients with concomitant CCI and fre-
quent ventricular extrasystoles.

The ethylenediaminetetraacetic acid (EDTA) plasma
aldosterone concentration (blood collected in EDTA tubes)
was measured by enzyme-linked immunosorbent assay
(ELISA) using a commercial kit "Aldosterone ELISA"
(Dia Metra, Italy) according to the manufacturer’s in-
structions, as 50.0 pl of standard solution (with known
aldosterone concentrations — 0.0; 20.0; 80.0; 300.0; 800.0;
2000.0 pg/ml), control samples and blood plasma samples
were placed to the wells of plates, where antibodies to
aldosterone were adsorbed, after which 100.0 pl of con-
jugate (aldosterone conjugated with horseradish peroxi-
dase) was added and incubated for 1 hour at 37.0 °C. The
wells were washed three times to remove excessive un-
bound reagents, after which 100.0 pl of chromogen - te-
tramethylbenzidine (TMB substrate) - was added and
incubated for 20.0 min at 22.0-28.0 “C. The reaction
stopped with 100.0 pl of stop solution and photometered
at450.0 nm (differential filter 630.0 nm) using automatic
STAT FAX 303/PLUS analyzer.

The obtained results were statistically processed
by variational statistics methods using Microsoft
Excel (2019) and Statistica 12.0 (Statsoft, USA). The
values were presented as n (%) - absolute number
(percentage) and M+c - mean value + standard devi-
ation of the mean.



Original Research

Given the vast variety of comparisons, the obtained
results are descriptive in nature, therefore the C. E. Bon-
ferroni correction was not used in the study.

Quantitative values were presented as median and in-
terquartile range (25-th and 75-th percentiles) because
of abnormal distribution of W-test sample indicators (S.
S. Shapiro - M. B. Wilk test). Relative values reflecting
the frequency of a parameter in the sample were present-
ed in percentage form (%). Intergroup reliability of the
quantitative results was determined by W. H. Kruskal -
W. A. Wallis ANOVA & Median Test (four groups of 30
patients each) and by H. B. Mann - D. R. Whitney U-test
(two groups of 60 patients each), and of the relative
values (%) — by the y*criterion for independent samples.

The study protocol was developed taking into account
the ethical standards of the 1975 Declaration of Helsinki
(1983 Revision) and was approved by the Ethics Com-
mittee of the National Pirogov Memorial Medical Uni-
versity (Minutes No. 8 dated October 5, 2017).

Results and discussion. We used the method of varia-
tional statistics to find out that plasma aldosterone con-
centration in the total cohort of patients (n = 120) varied
from 42.8 to 285.0 pg/ml, with an average of 158.1 +55.5
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pg/ml. Due to abnormal distribution of the indicator in
the sample calculated by the S. S. Shapiro - M. B. Wilk
test (W =0.92, p = 0.04), the results were presented as
median and interquartile range (25-th - 75-th percentiles),
152.5 pg/ml and 116.5 - 204.5 pg/ml, respectively. For
analytical comparison, the aldosterone result was dichoto-
mized around the median. The rounded median value
(153.0 pg/ml) was taken to distinguish groups with rela-
tively small (<153.0 pg/ml) and relatively large marker
content (> 153.0 pg/ml) in the examined cohort of patients
(hereinafter RSC and RLC).

The results of the study show that the plasma aldoste-
rone concentration in 50.0 %, 25.0 %, and remaining
25.0 % of patients was within the range of 116.5-204.5 pg/
ml, less than 116.5 pg/ml and over 204.5 pg/ml, respec-
tively.

Analysis of plasma aldosterone concentration in patients
of different clinical groups (Fig. 1) showed a significant
increase in the index in groups 3 and 4 compared to group
1(162.0 and 195.0 vs. 125.5 pg/ml, p = 0.03 and <0.0001,
respectively), and in group 4 compared to group 2 (195.0 vs.
140.5 pg/ml, p = 0.02).

162,0

m 2. HD and VE (n= 30)
4. HD and CCI and VE (n = 30)

Fig. 1. Variations in aldosterone concentration in patients of different clinical groups (median, 25-th and 75-th percentiles).

Note: Intergroup reliability of results was determined by W. H. Kruskal - W. A. Wallis ANOVA & Median Test: p | ,=0.43;p . =0.03;

P 1,<0.0001;p,.=1.0;p,,=0.02; p, ,=0.41.

The presented results of the study demonstrate, on the
one hand, that significantly higher aldosterone plasma
levels were recorded in groups with concomitant CCI
and, on the other hand, absence of changes in the marker
level in groups with frequent ventricular extrasystoles
(absence of significant changes between groups 1 and 2
and 3 and 4).
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The distribution of the selected gradations of plasma
aldosterone concentration (RSC and RLC) in different
groups (Fig. 2) confirms the pattern described above.
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Fig. 2. Gradation of aldosterone concentration in patients of different clinical groups.

Note: The intergroup statistical reliability of the results was determined by e y*criterion for independent samples: p | ,=0.27; p | ,=0.02;

P ,=0.0001;p,. 0.20;p,,=0.004;p ,=0.10.

Thus, aldosterone RSC was significantly more fre-
quently determined in patients of group 1 compared to
groups 3 and 4 (73.3 % vs. 43.3 and 23.3 %, p = 0.02
and 0.0001, respectively), and in patients of group 2 com-
pared to group 4 (60.0 % vs. 23.3 %, p = 0.004).

Aldosterone RLC was significantly more frequently
determined in patients of groups 3 and 4 compared to
group 1 (76.7 and 56.7 % vs. 26.7 %, p = 0.02 and 0.0001,
respectively), and in patients of group 4 compared to
group 2 (76.7 vs. 40.0 %, p = 0.004). Thus, a higher
aldosterone concentration in HD patients was determined
in association with concomitant CCI, while such pattern
was not common with groups with concomitant frequent
ventricular extrasystoles. See the analysis of dependence
of aldosterone level on various clinical characteristics in
the Table 1 below.

Table 1

Aldosterone concentration (pg/ml) in the total cohort
of patients depending on various clinical indicators
(n; median (pg/ml); 25-th - 75-th percentiles)

-, Number) e dian, 25th-75th
Description of /ml ercentiles
patients pg P
1 2 3 4
Sex
1. Women 34 179.5 132.0-203.0
2. Men 86 147.0 108.0-211.0
p H. B. Mann — D. B. Whitney U test p]-Z = 0 11
WHO age classification

1. Young age (below 44)| 15 | 77.7 59.7-90.1
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Contin of the Table 1

1 2 3 4
2. Average age (45-59) | 54 149.0 112.0-208.0
3. Elderly age (60-74) 51 182.0 136.0-217.0

p W. H. Kruskal - W. A. Wallis
ANOVA test

p,,<0.0001; p ,<0.0001; p, ,=0.24

Hypertension history
1. Below 10 years 73 132.0 100.0-176.0
2. From 10 to 15 years 29 194.0 155.0-217.0
3. Over 15 years 18 184.0 140.0-227.0

p W. H. Kruskal - W. A. Wallis
ANOVA test

,,=0.0002; p, ,=0.007; p, ,.=1.00

Arrhythmia history
1-5 years 46 163.0 125.0-217.0
2.> 5 years 14 203.0 149.0-224.0
p H. B. Mann — D. B. Whitney U test pl-2:0'37

Patients' BMI

1. Normal body
weight (BMI 20.0- 11 125.0 112.0-131.0
25.0 kg/m?)
2. Excessive body
weight (BMI 25.0- 50 147.5 112.0-201.0
30.0 kg/m?)
3. Constitutional-
alimentary obesity 59 177.0 127.0-215.0
(BMI > 30.0 kg/m?)

p W. H. Kruskal - W. A. Wallis

ANOVA test

p,,=0.65; p, ,=0.06; p, ,=0.22

HD stage

1. 1-st (mild HD)

| 25 | 180.0

130.0-215.0
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Contin of the Table 1

End of the Table 1

1 2 3 4 1 2 3 4
2. 2-st (moderate HD) | 48 142.0 117.0-203.5 2. Not used 82 141.0 112.0-194.0
3. 3-rd (severe HD) 47 149.0 112.0-194.0 P 45 Mamn D B, Whitney U tes p,,=0.05
D W i Keuskal - WA, Wallis o, =0.54;p =0.43; p, =100 1. Beta-blockers 68 155.0 111.0-208.0
ANOVA test 2. Not used 52 150.0 125.0-199.0
Hemodynamic HD variants —
s lio-di i p H. B. Mann — D. B. Whitney U test pl—270'95
H'DYS“’ le-diastolie 108 149.5 112.0-203.5 1. Thiazide diuretics | 100 156.0 125.0-211.0
2. Isolated systolic HD | 9 182.0 13702230 | |2 Notused 20 1300 90.1-171.0
- - . =0.06
3. Isolated diastolic p H. B. Mann — D. B. Whitney U test pl-Z
HD 3 148.0 113.0-164.0 1. CC blockers 7 149.5 122.5202.0
D b Keuskal W, A Wallis .,=0.68:p, = 1.00; p, ,=0.97 2. Not used 47 159.0 112.5-210.0
ANOVA est p H. B. Mann - D. B. Whitney U tes pl-2 = 072
Concomitant CCI :
I Antiplatelet 101 166.0 131.0211.0
1. CCI diagnosed 60 183.0 134.5-224.5 medicines ' ’ '
2. CCI not diagnosed 60 132.0 100.5-174.0 2. Not used 19 90.1 70.0-125.0
p H. B. Mann — D. R. Whitney U test pl-Z = 0003 p H. B. Mann — D. B. Whitney U test p1-2 < 0'0001
Angina functional class 1. Statins 98 167.0 132.0-211.0
1. II functional class 25 167.0 133.0-217.0 2. Not used 22 92.1 72.0-125.0
2. I functional class 35 186.0 137.0-235.0 P 4 b Mann - D. B. Whitney U test ,,<0.0001
D 1.5, Mann - D. R, Whitney U tes p,,=034 Number of antihypertensive medicines administered

Frequent ventricular extrasystoles
1. Frequent ventricular
extrasystoles 60 183.0 134.5-224.5
diagnosed
2. Frequent ventricular
extrasystoles not 60 132.0 100.5-174.0
diagnosed
p H. B. Mann — D. R. Whitney U test p1-2 < 0000 1

Ventricular extrasystoles variant
1. Allorhythmia 12 167.5 125.0-239.0
2. Episodic ventricular 48 177.0 136.0-223.0
extrasystoles
p H. B. Mann — D. R. Whitney U test p1-2 =0.42

HFSA HF stage
1. Stage B 43 132.0 96.6-180.0
2. Stage C 77 169.0 128.0-215.0
p H. B. Mann — D. R. Whitney U test pl-Z =0.002
NYHA HF functional class

1. 0 functional class 42 132.0 112.0-171.0
2. I functional class 10 1355 61.4-189.0
HF
3. 11 functional class ¢ 118.0 84.8-163.0

p W. H. Kruskal - W. A. Wallis
ANOVA test

p,,=1.00;p .=0.92;p, ,=1.00

Use of certain classes of antihypertensive medicines

1. ACEI 82 140.5 112.0-189.0
2. Not used 38 178.5 130.0-227.0
pH.B.Mann—D.R.WhitneyUtest p1-2:0'02

1. Sartans 38 177.0 | 130.0-225.0
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by out-patients

1. Two medicines 20 132.5 93.3-180.0
2. Three medicines 82 152.5 125.0-203.0
3. Four medicines 13 157.0 121.0-177.0
4. Morethan four 5 227.0 204.0-238.0
medicines

pl-2: 087’ p1.3 = 100; pl_4:0.03;
P,,=1.00; p, ,=0.04; p, ,=0.08

Efficacy of antihypertensive out-patient treatment

p W. H. Kruskal - W. A. Wallis

ANOVA test

1. Controlled HD 32 134.0 99.3-207.5
2. Uncontrolled HD 68 162.0 128.5-207.0
3. Untreated 20 147.5 109.0-183.0

p W. H. Kruskal - W. A. Wallis

D,= 0.57;pl_3: 1.00;p2_3:O.88

ANOVA test

The main portion of the examined patients were men,
which demonstrated gender heterogeneity (y*>=46.1;
p <0.0001) of the examined patients and a significant
predominance of males. The ratio of men to women was
2.5 to 1.0. However, no statistically significant (p = 0.11)
difference in plasma aldosterone concentration of patients
of different genders was determined (only a disposition).

We found a dependence of aldosterone level on age,
as middle-aged and elderly patients had significantly
higher concentration than young patients (149.0 and 182.0
versus 77.7 pg/ml, p <0.0001 and < 0.0001, respective-
ly). However, we did not determine any statistically sig-
nificant (p = 0.24) difference in the aldosterone concen-
tration in middle-aged and elderly patients (only a
disposition). The dependence of plasma aldosterone
concentration on the HD history was also found. Patients
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with HD history from 10 to 15 years and more than 15
years had aldosterone concentration significantly higher
compared to those with a shorter hypertension history
(below 10 years) (194.0 and 184.0 vs. 132.0 pg/ml,
p =0.0002 and 0.007, respectively).

One study demonstrated an association of high plasma
aldosterone levels with high BP and more severe distur-
bances in daily BP and heart rate regulation in young and
middle-aged stage II HD patients [5].

Patients with constitutional alimentary obesity
(BMI > 30.0 kg/m?) demonstrated only a trend towards
a significant increase in plasma aldosterone concentration
compared to patients with normal body weight (BMI
20.0-25.0 kg/m?) (177.0 vs. 125.0 pg/ml, p = 0.06), which
can be explained by the small number of patients in the
normal body weight group reducing the statistical sig-
nificance of the difference in results.

The analysis confirmed an increase of aldosterone
concentration in HD patients with concomitant CCI (183.0
in the group with CCI versus 132.0 pg/ml in patients
without CCI, p = 0.003).

We obtained a statistically significant dependence of
aldosterone concentration on HFSA HF stage (169.0 for
stage C versus 132.0 pg/ml for stage B, p = 0.002) with
no difference in the marker level for different NYHA
functional classes (p > 0.90).

A highly statistically significant dependence of aldo-
sterone level on diagnosed frequent ventricular extrasys-
toles was determined in the general cohort of patients,
while no such a dependence was observed in clinical
groups (Fig. 1 and 2). Thus, HD patients with frequent
ventricular extrasystoles demonstrated significantly hig-
her aldosterone concentration than those without FVE
(183.0 versus 132.0 pg/ml, p < 0.0001). This statistical
dissonance is largely preconditioned by a different num-
ber of patients taken for different tests and fundamentally
different statistical methods: in the first case, four groups
of 30 patients each (W. H. Kruskal - W. A. Wallis ANO-
VA test), in the second case, two groups of 60 patients
each (H. B. Mann - D. B. Whitney U-test). The difference
between multivariate and simple groupings may be
explained by different statistical power of samples.

V. P. Ivanov and T. D. Danilevych [1] found an asso-
ciation between relatively high aldosterone concentrations
(>184.0 pg/ml) and high mean daily heart rate and cir-
cadian index; elevated frequency of atrial fibrillation
attacks, their number and total duration per day; increased
frequency of ventricular extrasystoles, both individual
and group, in stage II HD patients with frequently recur-
ring atrial fibrillation.

Analysis of the dependence of aldosterone concentra-
tion on antihypertensive therapy received by patients at
outpatient stage showed the higher level in the group of

patients who used more than four antihypertensive medi-
cines compared to the groups that used two, three and
four medicines (227.0 vs. 132.5, 152.5 and 157.0 pg/ml,
p =0.03, 0.04 and 0.08, respectively). The results of the
study confirm the fact of high plasma aldosterone con-
centration in patients with resistant HD using a large
number of antihypertensive medicines for BP control.
The aldosterone concentration was significantly higher
in the group of patients not taking ACEI inhibitors (178.5 vs.
140.5 pg/ml, p =0.02), which can be explained by the
blocking effect of ACE on the renin-angiotensin-aldo-
sterone system, which is known to play a leading role in
the HD pathogenesis. It is quite difficult to explain the
higher aldosterone level in the group of patients admi-
nistered sartans (177.0 vs. 141.0 pg/ml, p = 0.05), thiazide
and thiazide-like diuretics (156.0 vs. 130.0 pg/ml, trend
towards significance - p = 0.06), antiplatelet medicines
(166.0vs. 90.1 pg/ml, p <0.0001), and statins (167.0 vs.
92.1 pg/ml, p<0.0001). It is clear that antiplatelet medi-
cines and statins were administered in patients with a
high probability of various cardiovascular events, in whom
the increase of aldosterone concentration, in our opinion,
was preconditioned by special aspects of etiological fac-
tors and comorbidity rather than the effect of medicines.
The analysis of associations with medicine management
is descriptive and does not exclude the influence of a
combination of factors.

Conclusions. We established that stage I hypertension
patients with/without concomitant chronic coronary artery
disease and frequent ventricular extrasystoles (n = 120)
had the average plasma aldosterone concentration
158.1 £55.5 pg/ml (median - 152.5, interquartile range
116.5 and 204.5 pg/ml, respectively). The rounded value
of the median indicator (153.0 pg/ml) was taken to dis-
tinguish groups with relatively low (< 153.0 pg/ml) and
arelatively high concentration of the marker (> 153.0 pg/
ml) in the total cohort of patients.

The obtained data suggest that significantly higher
plasma aldosterone concentration was found in middle-aged
and elderly patients compared to young patients, in case
of hypertension history over 10 years, in patients with
constitutional-alimentary obesity (body mass index > 30.0 kg/
m?), in groups of patients with concomitant chronic cor-
onary disease, in patients diagnosed concomitant chronic
coronary disease and frequent ventricular extrasystoles
in the general sample of patients with stage C disease
according to the Heart Failure Society of America.

The association between aldosterone concentration
and administration of such classes of medicines as An-
giotensin-Converting Enzyme inhibitors, sartans, thia-
zide and thiazide-like diuretics, antiplatelet and antili-
pid agents, and the number of antihypertensive medicines
was found.
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The Blood Plasma Aldosterone Concentration in Stage II Hypertension Patients

with Comorbid Chronic Coronary Artery Disease, Frequent Ventricular Extrasys-

n

toles and Different Clinical Indicators

Y. Masliuk

Introduction. Hypertensive disease (HD) remains a leading cause of death worldwide. Aldosterone is involved
the regulation of blood pressure, has proarrhythmic effects, and can induce myocardial fibrosis, contributing to

myocardial electrical instability.

The aim of the study. To assess the plasma aldosterone concentration variations in stage Il hypertension patients

with comorbid chronic coronary artery disease, frequent ventricular extrasystoles and different clinical indicators.
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Materials and methods. We examined 120 stage II HD patients (34 (28.3 %) women and 86 (71.7 %) men aged
34 to 74 (mean age of the examined patients - 57.3 + 0.9 years)) with/and without concomitant chronic coronary
insufficiency (CCI), frequent ventricular extrasystoles treated at the municipal institution "Vinnytsia Regional
Medical and Diagnostic Center of Cardiovascular Pathology". The study was a randomized one with preliminary
stratification by stage II HD diagnosis.

The ethylenediaminetetraacetic acid (EDTA) plasma aldosterone concentration (blood collected in EDTA tubes)
was measured by enzyme-linked immunosorbent assay (ELISA) using a commercial kit "Aldosterone ELISA" (Dia
Metra, Italy) according to the manufacturer’s instructions.

The disease history was: HD - 8.6 £ 6.0, CCI - 4.8 & 2.6, and arrhythmia - 3.5 £ 3.0 years. The majority (60.8 %,
n = 73) of the examined patients had short hypertensive anamnesis not exceeding 10 years. 24.2 % (n = 29) of the
patients had the history ranging from 10 to 15 years and only 15.0 % (n = 18) of the subjects had the history ex-
ceeding 15 years.

Taking into account the diagnosis of concomitant CCI and frequent ventricular extrasystoles, the study was di-
vided into four separate groups: 1-st one (n=30, mean age 52.1 + 11.1) consisting of HD patients without concomi-
tant CCI and ventricular extrasystoles, 2-nd one (n = 30, mean age 53.9 + 7.7) included HD patients with frequent
ventricular extrasystoles, 3-rd group (n = 30, mean age 61.7 £ 7.5) involved HD patients with concomitant CCI,
and the 4-th group (n =30, mean age 61.6 + 8.1) consisted of HD patients with concomitant CCI and frequent ven-
tricular extrasystoles.

The obtained results were statistically processed by variational statistics methods using Microsoft Excel (2019)
and Statistica 12.0 (Statsoft, USA). The values were presented as n (%) - absolute number (percentage) and M + ¢ - mean
value + standard deviation of the mean.

Results. We used the method of variational statistics to find out that plasma aldosterone concentration in the
total cohort of patients (n = 120) varied from 42.8 to 285.0 pg/ml, with an average of 158.1 + 55.5 pg/ml. Due to
abnormal distribution of the indicator in the sample calculated by the S. S. Shapiro-M. V. Wilk test (W = 0.92,
p = 0.04), the results were presented as median and interquartile range (25-th - 75-th percentiles), 152.5 pg/ml and
116.5-204.5 pg/ml, respectively. For analytical comparison, the aldosterone result was dichotomized around the
median. The rounded median value (153.0 pg/ml) was taken to distinguish groups with relatively small (<153.0 pg/ml)
and relatively large marker content (>153.0 pg/ml) in the examined cohort of patients (hereinafter RSC and RLC).

The results of the study show that the plasma aldosterone concentration in 50.0 %, 25.0 %, and remaining 25.0 %
of patients was within the range of 116.5-204.5 pg/ml, less than 116.5 pg/ml and over 204.5 pg/ml, respectively.

Conclusions. We established that stage Il hypertension patients with / without concomitant chronic coronary
disease and frequent ventricular extrasystoles (n = 120) had the average plasma aldosterone concentration 158.1+55.5
pg/ml (median - 152.5, interquartile range 116.5 and 204.5 pg/ml, respectively). The rounded value of the median
indicator (153.0 pg/ml) was taken to distinguish groups with relatively low (<153.0 pg/ml) and a relatively high
concentration of the marker (>153.0 pg/ml) in the total cohort of patients.

The obtained data suggest that significantly higher plasma aldosterone concentration was found in middle-aged
and elderly patients compared to young patients, in case of hypertension history over 10 years, in patients with con-
stitutional-alimentary obesity (body mass index >30.0 kg/m?), in groups of patients with concomitant chronic coronary
artery disease, in patients diagnosed concomitant chronic coronary artery disease and frequent ventricular extrasys-
toles in the general sample of patients with stage C disease according to the Heart Failure Society of America.

The association between aldosterone concentration and administration of such classes of medicines as Angioten-
sin-converting enzyme inhibitors, sartans, thiazide and thiazide-like diuretics, antiplatelet and antilipid agents, and
the number of antihypertensive medicines was found.

Keywords: aldosterone, hypertension, chronic coronary artery disease, ventricular extrasystoles.

YMicT aJ1bA0CTEPOHY B IJIA3Mi KPOBH Y NALIEHTIB i3 rineproHiYHo0 xsopoodoro 11
cTajil, Horo 3MiHM 32 HASIBHOCTH KOMOPOiTHMX XPOHIYHOI KOPOHAPHOI XBOPOOH i
YacTol HIJIYHOYKOBOI €KCTPACHCTOJIII, 4 TAKOXK PI3HMX KJIIHIYHUX MOKA3HUKIB

10. 10. Maciawok

Beryn. Nineproniyna xBopo6a (I'X) € 0CHOBHOIO MPUYMHOIO CMEPTHOCTH y BChOMY CBITi. AJIBJIOCTEPOH Oepe
y4acTb y peryisilii apTepiiiHOro TUCKY, KpiM LIbOTO, Ma€ apUTMOT€HHUM e(PeKT 1 MoXKe CIpUIMHUTH Pi0po3 MioKap-
Ja, 10 MPU3BOAUTH [0 ENEKTPUYHOI HECTa0IbHOCTH MiOKapaa.

Merta. JlocnianTy BMiCT albJOCTEPOHY B IJ1a3Mi KPOBH Y MALIIEHTIB 13 rinepToHiuyHOI0 XBopoooro 11 cranii i ioro
3MiHH 32 HaSBHOCTH KOMOPOIJHUX XPOHIYHOT KOPOHAPHOI XBOPOOH Ta 4ACTOI IUTYHOUKOBOI €KCTPACUCTOJII1, @ TAKOXK
PI3HUX KJIIHIYHUX MOKA3HUKIB.
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Marepisiiin i meToaun. O0ctexeno 120 manientis (34 (28,3 %) xinkn 1 86 (71,7 %)) yonoBikiB BikoM Bix 34 1o
74 (cepenniii Bik oOcTexkeHnx xBopux — 57,3 £ 0,9 poky)), sKi JiKyBanucst Ha 6a3i KOMyHaJIbHOTO 3aKiany «Bin-
HUIIBKUH PEriOHaTbHUN KIITHIYHUH JIIKYyBaJIbHO-/11IaPrHOCTHYHHN LIEHTP CEPLIEBO-CYIUHHOT TaTooriiy, i3 I'X I cramii
3/ 1 0e3 cynyTHBOI XpOHIYHOT KopoHapHOi xBopoou (XKX) 3/ 1 6e3 uacroi nuryHoukoBoi ekcrpacuctodiii (LLE).
JocnipkeHHs TPOBOAMIIH B PaHI0MI30BaHUH CTIOCi0, 13 monepeqHboro cTparudikaiieto 3a HassHoctu I'X 11 cramii.

I'X II craaii BU3Hauay 3a peKoOMeHJanissMu € BpOneHCchKOro ToBapucTBa rineprensii, (2023), a Takox Kininiuanm
MIPOTOKOJIOM TIEPBUHHOI 1 CIICIisUTi30BaHOT MeIMUHO1 jortomoru narientam 3 ['X, (2024). Cynythio XKX, sika Oyna
HEOOOB’ SI3KOBOIO YMOBOIO BKJIIOUEHHSI, AISTHOCTYBAJIM IHCTPYMEHTAJIBHO 32 JOIIOMOTOIO CTPEC-TECTIB i/ab60 Kopo-
HapoBEHTpUKYIorpadii 1 BKIr0Yany jumie cteHokapaito HaBantaxeHnHs [I-11I pyHKIIHHNUX KI1aciB 3riHO 3 peKo-
MeHJIalisIMKA €BPOIEHCHKOTO TOBAPUCTBA KapaioJoris, (2024) ta yHidikoBaHOTO KIiHIYHOTO poTOKOTY «CTadinb-
Ha imemiuHa XBOpoOa cepisi». BU3HAYCHO MOPYIICHHS CEPIEBOTO PUTMY 33 JIOMOMOIOK0 XOJ'ITCplBCBKOFO
MOHITOpYBaHHsI eJIeKTpOKapaiorpaMu. BMicT aibiocTepoHy B Iia3Mi KpOBH, 316paH11/1ynp061p1<I/13 CTHICHAISIMIHTETPAOLITOBOIO
kucnororo (EATA) Bu3Hauanu iMyHO(QEpMEHTHIM METOIOM 3 BUKOPHCTaHHSIM KOMEPLIHHOT0o Ha00py «AJbaocTe-
pon [®Ay (DiaMetra, ITanis) BignoBigHO 10 iHCTPYKLIi (ipMHU-BUPOOHUKA.

Tpusasicts anamue3iB cranoBmwia: ['X — 8,6 £ 6,0, XKX — 4,8 + 2,6, apurmonoriunoro — 3,5 £ 3,0 pokis.

13 ypaxyBanHsiM HasiBHOCTH a60 BincyTHOoCcTH cynmyTHh0T XKX 1 wacroi LIE BuaieHO YOTHPH IPYITH MAIi€HTIB:
1-ma (n = 30, cepenniii Bik 52,1 + 11,1 poky) — mauientu 3 I'X 6e3 cynytnix XKX i LHE, 2-ra (n = 30, cepenniit
Bik 53,9 + 7,7 poky) — nauientn 3 I'X i wacroto LLIE, 3-1s (n = 30, cepenniii Bik 61,7 + 7,5 poky) — namientn 3 I'X
i cymytHboto XKX, 4-ta (n = 30, cepeaniii Bik 61,6 + 8,1 poxy) — nmanientu 3 ['’X i cymytaimu XKX ta gacroro 1LE.

Pe3ynapraru. BuszHaueHo, 110 BMICT allbJIOCTEPOHY B TIa3Mi KPOBH Y 3arajibHii Koropti namieHTiB (n=120) mi-
CTHUTBCS B Iisina3oHi Big 42,8 1o 285,0 nr/mi i B cepeiHboMy cTaHOBUTH 158,1 £ 55,5 nir/mut. V 3B’s13Ky 3 HEHOP-
MaJIbHUM PO3MOALIOM MOKa3HMKa y BHOIpIi, Mo Bu3HaueHo 3a W-test (kputepiit S. S. Shapiro — M. B. Wilk) —
W=0,92, p = 0,04, pe3ynbrary noaaHi y BUIISII MEIISTHU Ta iIHTEPKBAPTHILHOTO po3Maxy (25-i 1 75-i mepceHTHii).
MeqisiHa moKa3HUKa CTAaHOBUTH 152,5 nir/mi1, iHTepKBapTHILHNN po3Max — 116,51 204,5 nr/mi. [Toka3uuk anbao-
CTEpPOHY AMXOTOMI30BaHO 3a MEAisIHO0. 3a0KpyryieHe 3HadeHHs MeistHn (153,0 mr/mit) B3sSTO 1715l BHOKPEMIICHHS
rpyt i3 BigHOCHO MasiuM (<153,0 nr/Mi1) i BITHOCHO BEMKUM yMicToM Mapkepa (>153,0 nr/mu) y 3aranbHii KOropTi
MMali€HTIB.

BigHocHO Mamnmii yMicT albJI0CTEpOHY 3HAYHO YacTillle BU3HAYAIU y TalieHTiB 1-1 rpynu, TOpiBHSAHO 3 3-10 i
4-10 (73,3 % npotn 43,3 123,3 %, p = 0,02 10,0001 BinmoinHO), Ta y mamieHTiB 2-1 rpymu, nopiBHsHO 3 4-10 (60,0 %
npotu 23,3 %, p = 0,004).

BigHOCHO BenMKH yMICT alnbJOCTEPOHY 3HAYHO YacTille PeECTPyBaIn Y namieHTiB 3-1 i 4-i Tpyn, NOPIBHIHO 3
1-10 (76,7 156,7 % npotu 26,7 %, p = 0,02 10,0001 BignoBiHO), Ta y NaIi€HTiB 4-1 rpyn, mopiBHsHO 3 2-10 (76,7 %
npotu 40,0 %, p = 0,004). O1xe, OiNbIINI YMICT aJbIOCTEPOHY Yy MamieHTiB i3 ['X BU3HAYamu 3a HasIBHOCTHU Cy-
nyTHboi XKX, a B rpynax i3 yactoro cynmyTaboro LIE Takoi 3akoHoMipHOCTH HE (ikCyBaiu.

BucnoBku. BuznaueHo, 1o y maiieHTiB i3 rinmeproHidHo0 xBopoboto II cranii 3/ i 6e3 cynmyTHbOT XpOHIYHOT
KOpPOHApHOi XBOpoOH 1 yacToi HUTyHOYKOBOI eKkcTpacucTolii (n = 120) cepeaHe 3HaYeHHS albJI0CTEPOHY B IIa3Mi
KpOBHU CTaHOBHUTH 158,1 £ 55,5 nr/mn (MexisHa mokaszHuka 152,5, inTepkBapTiiabHuid pozmax 116,51 204,5 nr/mn
BIJIMIOBI/THO). 3a0KpyIJICHE 3HAYCHHS MeJTistHA TToka3HuKa (153,0 rr/mit) B3sTO U1l BAOKPEMIICHHS TPYII i3 BIIHOC-
HOo ManuM (<153,0 nr/min) 1 BiTHOCHO BEMKUM ymicToM Mapkepa (>153,0 nr/mut) y 3aranbHiii KOropTi Mali€HTiB.

3HauHO OIIBIIUHI yMICT aIlbI0CTEPOHY B TUIa3Mi KPOBH BU3HAYAETHCS y TMAIIEHTIB CEPETHBOTO 1 IOXUIIOTO BIKY,
HI)XK Y MaIli€HTiB MOJIOAOTO BiKy; Y pasi TPHBANIOCTH AHAMHE3Y rlnepTOquHm xBopobu monay 10 pOKlB 3a HasiBHO-
cTu KOHCTI/ITyHII/IHO aJIIMEHTapHOTO OKUPiHHSA (iHAeKe Macy Tina >30,0 kr/M?); y rpynax Mami€HTiB i3 CYMyTHbOO
XPOHIYHOIO KOPOHAPHOIO XBOPOOOIO; 32 HASIBHOCTH CYMYTHBOI XPOHIYHOI KOPOHAPHOI XBOPOOH 1 4acTOl ILTyHOU-
KOBOT €KCTPACHCTONHN Yy 3arajibHil BUOipHi XBopuX i 3a HassBHOCTH cTanii C 3a Heart Failure Society of America.

BusnaueHo acomisiiii, 110 BMICT ajbJI0CTEPOHY 3aJIeKHTh Bifl 3aCTOCYBaHHS TaKHUX KIIACIB JIIKapChKUX 3ac00iB,
SK 1HT101TOpH aHT10TEeH3WHIIEPETBOPIOBAIBLHOTO (pepMEHTY, capTaHu, TiSI3UAHI 1 TISI3UIOMOAIOH] 1IypETHKH, aHTH-
TPOMOOUMTHI 1 aHTWIIIMIAHI 3aCO0H, Ta KIJIBKOCTH 3aCTOCOBAHUX aHTHUTINEPTEH3UBHUX JIIKAPCHKHUX 3aC00iB.

KuarouoBi ciioBa: ajbaocTepoH, rinepToHiuHa XBOpo0a, XpOHIYHA KOPOHApHA XBOpoOa, MUTYHOUYKOBA €KCTpa-
CHCTOMIsL.
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