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Object and research methods. 150 patients with moderate myopia and complex myopic astigmatism of a weak
degree in both eyes were examined, among whom the diagnosis of neurasthenia was established in 62 patients,
among whom there were 15 men and 47 women, aged 28.3+4.21 years. Independent distance visual acuity in
patients was 0.045+0.01 IU, and maximum corrected visual acuity was 0.88+0.13 IU. To study accentuations of the
patients’ character, we used “Shmisek’s Questionnaire; for the study of personal characteristics — “Methodology
of multi-faceted personality research”. The statistical processing of the research results was carried out using the
methods of mathematical statistics.

Research results. In this study, we found that neurasthenia occurs in 41.3% of myopic patients; significant fatigue
during mental or physical exertion dominates among their complaints. Patients with myopia with neurasthenia are
characterized by a hypochondriac fixation on physical health disorders; demonstrative behavior; affective rigidity;
prudence and caution. Men were characterized by dominance and women by restraint and passivity of behavior. In
80.6% of cases in such patients, clear accentuations of character were found; among them, 64% had mixed accents,
and 36% had pure accentuations. In the structure of pure accentuations, the demonstrative one prevailed; among all
accentuations —emotional, cyclothymic and exalted. In these individuals, demonstrative character accentuation was
statistically significantly correlated with L-desire to present oneself in a favorable light; pedantic — with Ra-paranoia
and Pt-psychasthenia; excitable — with L-desire to present oneself in a favorable light, Pd-psychopathy, Pa-paranoia,
Pt-psychasthenia and Sc-schizoid. The anxious accentuation of character in these patients is statistically significantly
combined with Pd-psychopathy, Pa-paranoia, Pt-psychasthenia; emotional — with Pa-paranoia; cyclothymic — with
Pd-psychopathy, Pa-paranoia, Pt-psychasthenia and Ma-hypomania; exalted — with Pa-paranoia, Pt-psychasthenia.

Conclusions. Determining the prevalence of nosogenia in patients with myopia, studying their etiopathogenesis
and diagnostic features, understanding the impact on the somatic and psychological state of the patient, the
nature of combined (drug and surgical) treatment — all this should be the basis for developing programs for their
rehabilitation after surgical correction.
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This paper examines the peculiarities of cardiometabolic phenotypes in patients with arterial hypertension, type
2 diabetes mellitus, and obesity. The key markers reflecting changes in the cardiovascular and renal systems, includ-
ing cardiotrophin-1, catestatin, and neutrophil gelatinase-associated lipocalin, were identified.

This study was aimed at identifying the peculiarities of cardiometabolic phenotypes and early markers of pathol-
ogy development in patients with combined conditions of arterial hypertension, type 2 diabetes mellitus, and obesity.

211 patients were included in the study, divided into four groups depending on comorbidity. Clinical, laboratory,
and instrumental techniques, including analysis of lipid and carbohydrate profiles, as well as levels of heart failure
markers, and assessment of heart structure and function using ultrasound diagnostics were used.

Three cardiometabolic phenotypes of patients were identified depending on comorbidity. The levels of such mark-
ers as cardiotrophin-1, NT-proBNP, and NGAL were found to be significantly correlated with the risk of cardiovascular
and renal impairment. Patients with combined pathology exhibit the most pronounced disorders.
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It was established that developing individualized approaches to diagnosis and therapy based on cardiometabolic
phenotypes can contribute to the early detection of complications and reduce cardiovascular risk in patients with

comorbidities.

Key words: cardiometabolic phenotypes, arterial hypertension, type 2 diabetes mellitus, obesity, cardiotrophin-1,

NT-proBNP, NGAL.

Connection of the publication with planned re-
search works.

This publication is a part of the scientific research
dedicated to the “Determination of immunocytokine
imbalance in comorbid patients with arterial hyper-
tension and type 2 diabetes mellitus with cardiovascu-
lar and renal complications”, state registration number
0123U101711.

Introduction.

Currently, cardiovascular disease (CVD) represents
almost a third of global mortality and is the world’s most
important health problem [1]. Modern medicine offers
a large number of basic and clinical research results, but
there are still multiple mechanisms underlying the de-
velopment of cardiovascular pathologies that have not
yet been fully explored [2].

Cardiorenal syndrome (CRS) with its continuously
changing pathogenesis over the past decade has at-
tracted the attention of scientists around the world. CRS
includes a variety of disorders affecting the heart and
kidneys, where acute or chronic dysfunction of a single
organ can cause acute or chronic dysfunction of another
organ [3, 4]. CRS refers to a combination of cardiac and
renal interactions and involves a hemodynamic interplay
between heart failure, renal function, and changes in
neurohormonal and inflammatory markers [5].

Formulating guidelines for diagnostic and therapeu-
tic strategies for managing CRS based on the recognition
of its specific clinical phenotypes is a critical current
issue in medical science [6, 7].

The aim of the study.

To determine the peculiarities of cardiometabolic
phenotypes and identify early markers of these pheno-
types in patients with combined arterial hypertension,
type 2 diabetes mellitus, and obesity.

Object and research methods.

A set of studies was performed according to the ethi-
cal and moral requirements of the Ukrainian Association
for Bioethics and the norms of GCP (1992), GLP (2002),
the principles of the Declaration of Helsinki on Human
Rights, the Council of Europe Convention on Human
Rights and Biomedicine, and approved by the Ethics and
Bioethics Committee of Kharkiv National Medical Uni-
versity. Prior to any procedures, all patients provided
informed voluntary consent to participate.

211 patients with arterial hypertension (AH,) who
were treated at the clinic of the Government Institution
“L.T. Malaya Therapy National Institute” of the National
Academy of Medical Sciences of Ukraine, were divided
into 4 age- and sex-comparable groups, depending on
the presence of concomitant obesity (OB) and diabetes
mellitus (T2DM). Group 1 included patients with isolat-
ed AH (n=49) with an average age of 54.37+8.25 years.
Group 2 consisted of patients with combined AH and OB
(n=54) with an average age of 54.96+8.73 years. Group
3 included patients with AH and T2DM (n=57) with an
average age of 55.89+7.65 years. Group 4 included pa-

tients with combined AH, OB, and T2DM (n=51) with an
average age of 56.20+7.18 years.

Lipid profile indices were measured in all patients:
Total cholesterol (TC), high-density lipoprotein choles-
terol (HDL-C), triglycerides (TG), very low-density lipo-
protein cholesterol (VLDL-C), low-density lipoprotein
cholesterol (LDL-C), and renal tests, namely creatinine,
glomerular filtration rate (GFR), and urea, were routinely
performed. To assess the carbohydrate profile, the levels
of insulin and glycated hemoglobin (HbAlc) were deter-
mined by enzyme-linked immunosorbent assay (ELISA).

The levels of 25-hydroxyvitamin D (25-(OH) D), leptin,
and catestatin were determined by ELISA as potential
markers of metabolic homeostasis and, consequently,
cardiovascular accidents. Cystatin C, neutrophil gelati-
nase-associated lipocalin (NGAL), and $2-microglobulin
(B2-M) were measured by ELISA for advanced assess-
ment of renal function.

Cardiotrophin-1 (CTF-1) and N-terminal brain natri-
uretic peptide (NT-proBNP) were determined by ELISA to
assess heart failure.

To assess the functional capacity of the heart, the fol-
lowing parameters were measured based on cardiac ul-
trasound: aorta size (Aorta), left atrium (LA), right atrium
(RA), left ventricular end-diastolic diameter (LVEDD), left
ventricular end-systolic dimension (LVESD), right ventri-
cle (RV), interventricular septum (IVS), left ventricular
posterior wall thickness (LVPWT), left ventricular mass
(LVM), LV mass indexed to body surface area (LVMI1 and
LVMI2), left ventricular relative wall thickness (LVRWT),
left ventricular ejection fraction (LVEF), left ventricular
early diastolic filling velocity (VE), left ventricular late di-
astolic filling velocity (VA), VE/VA ratio, and isovolumic
relaxation time (IVRT).

Analysis of variance (ANOVA) was used to test for
equality of variances, and Student’s t-test was used to
compare mean values between groups, given the homo-
geneity of variances. Results are presented as mean =
standard deviation (Mean + SD). A multivariate regres-
sion analysis was conducted to identify the correlations
between the studied indices. The regression results are
presented in the table, including standardized (B*) re-
gression coefficients and standard error (SE) and p-val-
ues for each predictor. Moreover, an ANOVA was con-
ducted to test the model’s overall significance. Results
were considered statistically significant at p<0.05.

Research results and their discussion.

The study revealed no significant differences in the
levels of systolic and diastolic blood pressure (SBP and
DBP, respectively) between the groups (table 1), which
suggests that uncontrolled or insufficiently controlled
AH does not affect the formation of differences in car-
diometabolic status between the groups. It is worth
noting that all patients suffered from grade 1 AH, which
minimizes the possible impact of uncontrolled disease
on the development of complications in each group.
Such a selection of patients emphasizes the relevance
of the study of cardiometabolic indices, excluding the
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influence of different degrees of AH severity

Table 1 — BP values in the study groups

on the results. BP

) AH AH+OB AH+T2DM | AH+OB+T2DM
Anthropometric status, assessed by body [sgp ™ | 143.29:11.53 | 144.74+10.08 | 146.39+13.15 | 147.69+11.01
mass index (BMI), revealed significant differ- 5p 87.63+8.38 89.7649.32 90.14%7.67 89.16210.27

ences when comparing patients with isolat-
ed AH (26.81+1.44 kg/m?) with other groups:
In group 2, BMI was 34.55+2.85 kg/m? (p=0.001), in
group 3 it was 28.25+1.61 kg/m? (p=0.000005), and in
group 4 it was 35.45+2.73 kg/m? (p=0.0000001). The
proportion of overweight patients in the group with AH
(n=35, 71.4%) was significantly lower (p=0.036) com-
pared with patients in the group with combined AH and
T2DM (n=50, 87.7%). These results suggest that not only
the presence of OB but also T2DM contributes to an in-
crease in cardiovascular risk (CVR) due to the rise in BMI.

No differences in BMI were found only between the
groups with combined AH and OB compared with the
group with combined AH, OB, and T2DM. Moreover,
these groups did not differ in the severity of obesity.
The absence of significant differences among patients
with concomitant OB in different groups suggests that
potential differences in the cardiometabolic phenotype
of these patients may be associated with the onset of
T2DM.

Lipid profile analysis among the study groups re-
vealed statistically significant differences in total cho-
lesterol levels between patients with AH, OB, and T2DM
compared with patients with just AH and T2DM. The
incidence of dyslipidemia was significantly higher in the
group of patients with AH, OB, and T2DM (n=35, 66.7%)
compared with the group of patients with AH in combi-
nation with OB (n=26, 48.1%) (p=0.034). This indicates
that the combination of three diseases (AH, OB, and
T2DM) increases the prevalence of lipid profile disorders
and their severity. Notably, no significant differences in
lipid profile were found between groups with combined
and isolated AH. We can assume that patients with iso-
lated AH had a lower CVR and, consequently, were less
adherent to statin therapy as opposed to patients with
T2DM, usually at higher risk and
receiving more intensive therapy.

Note: p>0.05 for all correlations between groups.

resistance. Moreover, the higher mean HbAlc levels in
the group with T2DM, though not significant compared
to the group of patients with combined T2DM and OB,
may explain the higher insulin levels due to more severe
hyperglycemia.

Patients with isolated AH showed markedly better
renal filtration function compared with all other groups
according to GFR (p<0.01), however, patients of all
groups had stage Il chronic kidney disease (CKD) (table
3). Notably, the lowest results were observed in the
group of patients with AH and T2DM, while no signifi-
cant differences were found between the group of pa-
tients with AH and OB compared with patients with AH,
OB, and T2DM in the GFR indices. We can assume that
these results reflect the above differences in insulin and
HbA1lc levels, as more severe hyperglycemia contributes
to a gradual deterioration of renal function. Moreover,
chronic hyperinsulinemia at the early stages of T2DM,
that is, in patients with a short clinical history, can pro-
mote the development of renal hyperfiltration, which
temporarily increases GFR and may be an additional rea-
son for higher GFR levels in patients with AH, OB, and
T2DM compared with patients with AH in combination
with T2DM alone.

Analysis of cardiometabolic markers showed that
CTF-1 levels varied significantly between all study groups
(p<0.0001) (table 4). This marker had the lowest concen-
trations in patients with isolated AH. Meanwhile, with
concomitant pathology (OB, T2DM, or their combina-
tion), CTF-1 levels were 1.6-2.1 times higher. The highest
figures were observed in patients with a combination
of all three diseases (AH, OB, and T2DM). In patients
with T2DM, CTF-1 levels were significantly higher than
in obese patients without diabetes, suggesting a more

Table 2 — Carbohydrate profile indices in the study groups

Moreover, T2DM is accompanied by AH AH+OB | AH+T2DM |AH+OB+T2DM
specific lipid metabolism disorders, Indices (n=49) (n=54) (n=57) (n=51) p-value
in particular, increased levels of TG 2 3 4
and LDL-C against reduced levels of 0-00000012
HDL-C. The latter explains the lower ) 0.0000001
. Insulin, mIU/ml 0.0000001*
levels of TC compared to patients 0.00122
with just obesity without T2DM. 10.96+4.33 | 17.7749.63 |25.84+15.71| 19.25+7.95 |0.008%*
Patients with isolated AH, as well 0.000015%
as patients with AH and OB, exhib- HbALC. % 0.0000001*
ited significantly lower HbA1lc levels ’ 0.00000017
Compared with the groups of pa- 5.79+0.76 | 5.95+0.92 | 7.57+1.11 7.34+0.8 0.0000001%
tients with T2DM (p<0.0001) (table Table 3 — Renal test results in the study groups
2). Obtained mean HbAlc values AH AH+OB | AH+T2DM |AH+OB+T2DM
above 7% also show that some pa- Indices (n=49) (n=54) (n=57) (n=51) p-value
tients with T2DM, regardless of the 1 2 3 4 _
presence or absence of OB when in- 0.04 .
. K R 0.000001
cluded in the study, failed to achieve | qatinine umol/I 0.04%4
satisfactory control of carbohydrate 0.0082%
metabolism. Insulin levels in pa- 86.37+13.52|92.45416.26|100.02+13.32| 92.66+15.85 | 5 134
12
tients with isolated AH were signifi- 8'8(1)0000113
cantly lower than in all other groups | grr, mi/min/1.73m? 0.0214
(p=0.0000001), as expected since 0.007%
both OB and T2DM are associated 74.77+12.54|68.91+11.02| 63.87+8.17 | 68.84+11.79 0.0134
with the development of insulin LUrea, mmol/I 5.74+1.9 6.11+1.75 5.51+1.77 6.24+2.45 |>0.05
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Table 4 — Additional cardiometabolic indicators and markers of renal

function in the study groups

As a rule, T2DM is associated with
increased leptin resistance with

AH AH+OB AH+T2DM [ AH+OB+T2DM severe hyperinsulinemia, resulting
Indices (n=49) (n=54) (n=57) (n=51) p-value | in a further increase in its levels
1 2 3 4 to compensate for this resistance,
Indicators of cardiometabolic disorders which explains the differences [9]
D25 OH 39.52+412.42 | 42.38+11.43 | 40.63+12.25 | 39.31+11.16 |>0.05 between the groups of patients
Leptin 27.68+14.46 23.83+12.52 27.73+£12.29 28.85+12.42 |0.04* with AH, OB, and T2DM compared
0.000001* | with patients with AH and OB.
Catestatin 0.0000001% An estimate of NT-proBNP
+ + + + 14 . .
2.07+0.43 3.03+1.22 3.18+1.39 3.3%+1.2 0.0000001 levels showed that patients with-
0.0000001* -
0.000000123| ©ut T2DM had significantly lower
— 0.00000012| mean values of these indices
) 0.0001% than patients with T2DM (p<0.01)
0.0000001*| (table 4). NT-proBNP is a heart
622.35+118.48|1021.76+130.83 |1118.96+124.10{1300.49+40.43| 0.00000013* fail . k . | |
0,001 ailure biomarker, as its levels
0.00043 increase with increased cardiac
NT-proBNP 0.006% strain and ventricular dilatation
441.89+133.21| 456.88+152.59 |539.47+160.10 | 564.1+192.97 | 0.002%* [3, 7]. Increased NT-proBNP lev-
Markers of renal function els in patients with T2DM may be
Cystatin C |138.03+44.06| 145.31+40.83 | 137.48+48.6 | 120.61+45.22 |0.004* associated with a higher risk of
0-0000001i§ diabetic cardiomyopathy, vascular
0'000000114 stiffness, and heart failure, which
NGAL 0.0000001 K
0.0032 often accompany T2DM. No dif-
14.61+2.55 19.19+4.34 21.58+40 22.25+7.5 0.01% ferences between the groups
Beta-MG 2.97+1.08 3.25+1.02 3.07+0.96 3.18+0.84 |>0.05 without T2DM (AH vs AH+OB) and

expressed negative effect of T2DM on the cardiovascular
system (CVS).

CTF-1 is a cardiac muscle stress marker that is ele-
vated in cardiovascular disorders, including hypertrophy
and heart failure [3]. Apparently, the cumulative effect
of uncontrolled BP in patients with AH, the development
of mild systemic inflammation, and metabolic disorders
in OB and T2DM leads to a significant increase in cardiac
stress, which is reflected in the increase in CTF-1 values
in the combination of these diseases. These data reveal
an additive effect of these diseases on CVR and suggest
that CTF-1 may be a potential predictor of early risk as-
sessment in patients with isolated AH and complex car-
diometabolic disorders.

Such a tendency to increase the mean values was ob-
served for both CTF-1 and catestatin levels when OB and
T2DM were combined with AH (table 4). However, reli-
able differences in catestatin levels were detected only
when comparing patients with isolated AH with other
groups. No significant differences were found between
the groups with dual (AH and OB or AH and T2DM) and
triple (AH, OB, and T2DM) pathology. It is thought that
catestatin has antihypertensive, metabolic, and anti-in-
flammatory effects, so its level, just like CTF-1 level, in-
creases in response to CVS stress, but its efficacy as a
biomarker of cardiovascular accidents in patients with
AH remains insufficiently studied [7, 8].

The lowest leptin levels were observed in the group
of patients with AH and OB, though significant differ-
ences were observed only when compared with the
group of patients with a combination of AH, OB, and
T2DM (p=0.04) (table 4). Patients with OB usually show
an increase in leptin levels due to the increased mass
of adipose tissue in which it is synthesized, as well as
due to increased insulin resistance in this category of
patients [8]. The absence of differences compared with
patients with isolated AH can be explained by the intake
of medications to treat metabolic disorders and weight.

between the groups with T2DM
(AH+T2DM vs AH+0OB+T2DM) suggest that obesity alone
does not affect the increase in NT-proBNP levels as sig-
nificantly as T2DM does [10].

No significant differences in the levels of 25-(OH)
D and B2-M were found between the groups, implying
that these indices have no significant impact on the
formation of phenotypic patterns in patients with com-
bined pathologies under study.

NGAL has the highest prognostic value among all the
studied additional markers of renal function because the
mean values of this indices in the group with isolated
AH remained the lowest compared with all other groups
(p=0.0000001) (table 4). Patients with AH and OB also
had significantly lower levels of NGAL compared to pa-
tients with both groups with T2DM (p<0.01). Neverthe-
less, no significant differences in NGAL levels were ob-
served between patients with T2DM depending on the
presence of OB. These findings confirm that the develop-
ment of OB and T2DM significantly increases the risk of
kidney damage in patients with AH, however, the impact
of OB becomes less pronounced in patients already suf-
fering from T2DM. Nephropathy in patients with OB and
T2DM is likely to be caused by the development of met-
abolic changes, such as chronic inflammatory response,
oxidative stress, and endothelial dysfunction. These
findings suggest that NGAL may be a potential early risk
indicator for the development of renal impairment in pa-
tients with both isolated AH and combined AH.

Cystatin C levels were found to be higher in the
group of patients with AH and OB compared with other
groups, while significant differences were observed only
when compared with the group of AH, OB, and T2DM
(p=0.004) (table 5). Cystatin C is considered to be a
more sensitive marker of renal function than creati-
nine, ensuring a more accurate assessment of GFR and
facilitating the early detection of renal dysfunction and
prediction of adverse outcomes [5, 11, 12]. We found
significant differences between creatinine and Cystatin
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Table 5 — Comparative description of the results of cardiac ultrasound in the study groups

Indices

AH
(n=49)

AH+0OB
(n=54)

AH+T2DM
(n=57)

AH+OB+T2DM
(n=51)

1

2

3

4

p-value

Aorta, cm

3.27+0.22

3.34+0.14

3.4+0.19

3.4+0.16

0.039%
0.002"
0.0009*

LA, cm

3.63+0.25

4.04+0.46

4.02+0.5

4.25+0.38

0.0000001*
0.000004*
0.0000001*
0.011*
0.00734

RA, cm

3.83+0.24

4+0.47

4.17+0.44

4.36+0.39

0.033*2
0.000005*
0.0000001*
0.046%
0.00004%
0.019*

LVEDD, cm

4.59+0.40

5.05+0.56

4.87+0.47

5.52+0.47

0.000006*
0.001*
0.0000001*
0.00001*
0.0000001%

LVESD, cm

3.32+0.44

3.46+0.35

3.87+0.35

3.88+0.50

0.0000001*
0.0000001*
0.0000001%
0.000002%

RV, cm

1.73+0.08

1.96+0.22

2.09+0.24

2.09+0.21

0.0000001*
0.0000001"
0.0000001*
0.004%
0.002*

IVS, cm

1.26+0.06

1.24+0.07

1.26+0.07

1.32+0.06

0.00004*
0.038%
0.0000001*
0.000073*

LVPWT, cm

1.25+0.030

1.32+0.18

1.32+0.2

1.33+0.03

0.02**
0.02%
0.0000001*

LVM, g

203.16+28.02

250.19+40.28

253.4+49.65

305.41+24.97

0.0000001*
0.0000001*
0.0000001*
0.0000001*
0.00000013*

LVMI1, g/m?

120.58+15.78

118.16+18.51

161.11+14.54

145.76+15.73

0.0000001*
0.0000001*
0.0000001%
0.0000001*
0.000001%

LVMI2, g/m?

52.77+5.13

59.4949.61

61.9948.23

74.53+7.64

0.00003"

0.0000001*
0.0000001*
0.0000001*
0.000000134

LVRWT

0.52+0.050

0.52+0.05

0.53+0.06

0.53+0.05

>0.05

LVEF, %

57.67+3.31

51.63+3.57

49.98+3.37

48.73+4.51

0.0000001*
0.0000001*
0.0000001*
0.013%
0.0004*

VE, cm/s

61.93+8.70

63.99+7.94

60.27+11.97

64.25+9.45

>0.05

VA, cm/s

74.26+8.31

67.47+6.6

72.99+7.56

77.98+7.88

0.00001*2
0.02%
0.00008*
0.0000001*
0.001%

VE/VA

0.84+0.16

0.95+0.12

0.82+0.15

0.82+0.11

0.0002*?
0.000002%
0.0000001*

IVRT, ms

98.67+6.42

103.83+14.17

113.52+15.71

119.01+13.45

0.02**
0.0000001*
0.0000001*
0.0009%
0.0000001%*
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C levels when assessing renal function. As for creatinine
levels, the most severe renal impairment was observed
in patients with AH and T2DM. Meanwhile, patients
with AH and OB had the worst results in terms of Cysta-
tin C, indicating a different impact of these pathologies
on renal function. Most interestingly, patients with AH,
OB, and T2DM had better renal function scores for both
markers despite elevated NGAL levels, which may indi-
cate more intensive treatment of this group of patients,
thereby preserving renal function.

When assessing cardiac structure and function (table
5), we found a cumulative effect of OB, T2DM, and their
combination on changes in instrumental markers in
patients with AH. Specifically, this was manifested by
significantly higher levels of LA, RA, LVEDD, LVM, and
LVMI2 in patients with combined pathologies (p<0.05).
Presumably, T2DM had a significantly greater impact
than OB, as evidenced by notable differences between
the groups of AH with OB and AH with T2DM, whereas
the combination of these pathologies led to the worst
results within the obtained indices.

The mean values of LVESD, RV, and IVRT were high-
er, while LVEF was lower in patients with AH and OB
compared with patients with isolated AH, but the worst
indices were observed in patients with T2DM, whereas
the presence of OB was not accompanied by significant
differences, pointing to the dominant effect of T2DM on
the functional heart condition.

The aortic diameter and LVPWT were reliably larg-
er only when comparing patients with isolated AH and
comorbidities, whereas no differences were observed
between the groups with combined pathology. This sug-
gests that these two markers may be early indicators of
increased CVR in patients with AH.

We also found that the VE/VA ratio was reliably
higher in patients with AH and OB compared with other
groups, caused by a reliably lower rate of late VA filling
(p<0.05). This may reflect the initial manifestations of
diastolic dysfunction in this group of patients, which re-
quires further study to better understand these changes.

Hence, patients with combined pathology (AH, OB,
and T2DM) exhibit more distinct changes in the struc-
ture and function of the heart compared with other
groups, implying a more severe course of the disease
and greater vulnerability of the cardiovascular system.
As separate factors, OB and T2DM significantly affect the
cardiac structure, increasing cardiac hypertrophy and
dilatation, which can promote the development of heart
failure with predominantly systolic dysfunction.

These findings of clinical and instrumental methods
allow us to define three main cardiometabolic pheno-
types in patients with AH and comorbidity and to sum-
marize their course:

- Patients with AH and OB. Cardiometabolic disorders
develop gradually in this category of patients, but the
main risk is likely to be associated with the drastic de-
velopment and progression of renal disease. Controlling
early markers of renal impairment, such as NGAL, may be
beneficial in identifying high-risk patients with the aim
to regularly monitor renal function, in particular, based
on eGFR and Cystatin C. The specifics behind changes in
leptin and Cystatin C levels require further study, as their
contribution to pathogenesis remains uncertain.

- Patients with AH and T2DM. This category of pa-
tients shows progressive changes in cardiometabolic

status, with CTF-1 and NT-proBNP being important early
indicators. Presumably, due to a longer medical history
of T2DM, these patients have elevated insulin levels and
lower eGFR compared to patients with combined AH,
OB, and T2DM. These parameters must be constantly
monitored for the early detection of possible complica-
tions and treatment adjustments.

- Patients with combined pathology (AH, OB, and
T2DM). This group exhibits the most evident changes
in the majority of cardiometabolic indices, including in-
strumental indices. However, probably due to more in-
tensive therapy and better treatment compliance, the
overall CVR can be reduced, which is evidenced by the
absence of significant differences in several indices, in-
cluding catestatin. Nevertheless, some patients of this
category have lipid and carbohydrate profiles and renal
function levels below target levels, which requires addi-
tional efforts for therapy adjustment and more careful
observation.

In summary, we present three cardiometabolic phe-
notypes in patients with comorbidities based on our
study: AH, T2DM, and OB.

Conclusions.

1. Neutrophil gelatinase-associated lipocalin (NGAL)
achieved the highest prognostic value among markers
of renal function in patients with arterial hypertension,
type 2 diabetes mellitus, and obesity, thereby making
it a promising early indicator of nephropathies in these
groups of patients.

2. Cardiac ultrasound assessment parameters (aortic
diameter and left ventricular posterior wall thickness)
should be considered as early indicators of increased
cardiovascular risk in patients with comorbidities.

3. The key indices of cardiometabolic disorders in-
clude cardiotrophin-1 (CTF-1), catestatin, and N-termi-
nal brain natriuretic peptide (NT-proBNP), which reflect
significant changes in the structure and function of the
cardiovascular system. Patients with comorbidities (ar-
terial hypertension, obesity, type 2 diabetes mellitus)
display the most striking changes in their cardiometa-
bolic profile, which requires a comprehensive approach
to observation and therapy emphasizing early diagnosis
and treatment of pathological changes.

4. Our findings confirm the feasibility of distinguish-
ing three cardiometabolic phenotypes with varying de-
grees of risk and progression of disorders, which allows
us to improve approaches to personalizing the treat-
ment of comorbid patients.

Prospects for further research.

Advanced research of the mechanisms of cardiomet-
abolic phenotypes development (analysis of the interac-
tion between cardiometabolic markers such as cardiotro-
phin-1, NT-proBNP, NGAL, catestatin, and leptin), as well
as the study of the impact of mild systemic inflammation
and oxidative stress on the formation of phenotypes.
Developing new diagnostic approaches: validation of
markers such as NGAL and CTF-1 for early diagnosis of
cardiovascular and renal complications. Developing risk
stratification algorithms based on a combination of clin-
ical, biochemical, and instrumental data.
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KAPAIOMETABO/TIYHI ®EHOTUMNWU Y NALIEHTIB 3 APTEPIA/IbHOIO MMNEPTEH3IELO,
LUYKPOBUM AIABETOM 2 TUMY U OXUPIHHAM TA IX KNHOYOBI IHOUKATOPU

XapKiBCbKUI HaLiOHaNbHUIT MeguuHUii yHiBepcuteT (M. XapkiB, YKpaiHa)

innadunaieva@gmail.com

Y cmammi docnidxwceHo ocobausocmi kapdiomemaboniyHux ¢heHomunie y nayieHmis 3 apmepiasnbHo
2inepmeH3ieto, uykposum diabemom 2 mury ma OXUPIHHAM. BusHa4yeHo Kaw4oei Mmapkepu, wo 8idobpaxaroms
3MIHU 8 cepueso-cyOuHHIl ma HUpKosili cucmemax, 8KkA0YarO4U KapoiompogiH-1, KamecmamuH ma HelimpoginbHo

HenamuHas-acoyiliosaHuli ninokaniH.

Mema OocnidnceHHs — ecmaHosumu ocobausocmi kapdiomemabosniyuHux gheHomunie ma 8u3HAYUMU PAHHI
MapKepu po3eumky namonoeili y nayieHmie 3 nNoeEOHAHUMU CMAHAMU apmepianbHOI 2inepmeHsii, yyKposozo

diabemy 2 muny ma OMCUpPIiHHA.

JocnidonceHHa oxonuno 211 nayieHmis, po3nodineHUX HA 4Yomupu 2pPynu 3a7eXHO 8i0 KomopbiOHocmi.
BuKopucmosysanu KniHiYHi, 1ab6opamopHi ma iHcmpymeHmanbHi Memoou, 8KAYAOYU aHANI3 ainidHo20 ma
8y21e800H020 Npodinis, pieHie MapkKepie cepuyesoi HEOOCMAMHOCMI, @ MAKOX OUIHKY CMpyKmypu ma @yHKUii

cepys 3a 00rNoMOo20H0 Ynbmpa3eyKoeoi 0ia2HOCMUKU.

BudineHo mpu KapdiomemabosnivHi peHomunu nayieHmis 3aaexHo 8i0 KomopbioHocmi. BuaeneHo, uwjo pieHi
makux mapkepis, Kk kapdiompogpiH-1, NT-proBNP ma NGAL, cymmeego Kopentorome 3i cmyneHem pusuky ypareHHs
cepyeso-cyOuHHoi ma Hupkosoi cucmem. [layieHmu 3 NOEOHAHOK MAMOs0RiEr0 0eMoHCmpyroms Halibinew

BUPAXEHI MOPYUWEHHS.

Bbysno ecmaHoeseHo, Wo pPo3pobKa

iHOusidyanizosaHux nioxodie 0o OiaeHOCMuKU ma mepanii Ha

ocHosi KapdiomemaboniyHux eHomunie Moxce crpusmu pPaHHLOMY BUABAEHHIO YCKAAOHEHb | 3HUMEHHIO
KapodiosackynsapHo20 pusukKy y nayieHmis iz komopbioHo namosnoziero.

Knrwouoei cnoea: kapdiomemaboniyHi heHomunu, apmepianbHa einepmeHsis, uykposuli diabem 2 muny,

OXUPIHHA, KapdiompodiH-1, NT-proBNP, NGAL.

3B’A30K nyb6nikauii 3 nnaHOBMMM HayKOBO-AOCNIA-
HUMU poboTamu.

My6nikauia € pparmeHTOM HayKOBOro NPoOeKTy «Bu-
3HauUMTU 0COBAMBOCTI iIMyHOLMTOKIHOBOrO AncbanaHcy
Yy KOMOPBiAHNX XBOPUX HA apTepiafbHy rinepTeHsito Ta
LYKPOBWUIA AjabeT 2 Tuny 3 cepueBo-CYAUHHUMM Ta HUP-
KOBMMM YCKNAZHEHHAMMY, HOMEP AeprKaBHOI peecTpa-
uii 0123U101711.

Bcryn.

HaTenep cepueBo-cyauMHHi 3axsoptoBaHHA (CC3)
CNPUYMHAIOTb MalKe TPEeTUHY rnobanbHOi CBiTOBOI
CMEpPTHOCTI i € HalBax/auBiwol npobnaemoto CBiTO-
BOi CMCTEMM OXOpoHM 3a0pos’a [1]. CyyacHa meanyHa
HayKa Ma€E BEe/IMKY Ki/IbKiCTb pe3ynbTaTtiB ¢yHAameH-
TaNbHUX | KNIHIYHUX JOCNIAXKEHDb, O4HAK BCe Le iCHYE
6araTto mexaHi3miB, AKi SieaTb B OCHOBI PO3BUTKY cep-
LLeBO-CYAMHHUX MNAaTONOTYHUX CTAHIB, Ta We A0 KiHUA He
3’acoBaHi [2].

MpuBepTae yBary BYEHWUX YCbOro CBiTY Kapaiope-
Ha/bHUIM cuHapom (KPC), natoreHes Akoro 6esnepeps-
HO 3MIHIOETbCA NPOTATOM OCTaHHbOro AecAaTUANITTA. KPC
OXOMJItOE CNEKTP PO3/1aLiB, L0 BPaXKaloTb CepLE, HUPKM,
npw AKKMX roctpa abo XpoHiuHa AnchyHKLIA ogHOro op-
raHy MOKe BMK/IMKATU rocTpy abo XPOHiuHy AUCOHYHK-
uito iHworo opraHy [3, 4]. KPC npeacTtasnfe coboto
NO€EAHAHHA B3aEMOZii cepua Ta HMPOK Ta BKIOYAOTb
reMoZAMHaMIYHNI NepexpecTHUI 38"A30K MiXK CepLEBOIO
HEeL0CTATHICTIO, HUPKOBOIO PYHKLLIEID Ta 3MiHAMU B HEW-
POropMOHaNbHMX i 3ananbHUX Mapkepax [5].

BarknmBoto cydacHoto npobsiemoto meauyHoi HayKu
€ GopmyntoBaHHA peKOMeH AL, CTOCOBHO AiarHOCTUY-
HUX i TepaneBTUYHUX cTpaTeri KepyBaHHs KPC, wo 3a-
CHOBQHIi Ha BUAiNEHHI XapaKTePHUX ANA HbOTO KAIHIYHUX
¢deHoTuniB [6, 7].

Merta gocnig)XeHHA.

BcTtaHOBUTU 0CcO6/MBOCTI KapaiomeTaboniyHux oe-
HOTMNIB Ta BUABWUTU PaHHi MapKepu PO3BUTKY LMX GeHo-
TUNiB y NALLIEHTIB 3 NOEAHAHMM nepebirom apTepiabHOI
rinepTeHsii, LyKpoBOro Aiabety 2 TUMNY Ta OXKUPIHHA.

O6’eKT i meTOaU AOCNiAXeHHA.

Komnnekc pocnigkeHb 6yB npoBeaeHui Bianosia-
HO €TMYHMM Ta MOpPa/IbHO-NPaBoBMM BuMOram Cratycy
YKpaiHcbKoi Acouiauii 3 6ioeTnkm Ta Hopmam GCP (1992
p.), GLP (2002 p.), npuHumnam lenbciHcbKoi aeknapadii
npas NOANHU, KOHBEHLiT Pagm €Bponn Npo npasa Nto-
OVHU | BiomeguUMHN Ta yXBaNIEHUI KOMICIEIO 3 NMUTaHb
eTUKK Ta bioeTuKM XapKiBCbKOro HalioHaNbHOro meauny-
Horo yHiBepcuTeTy. [lo novaTKy byab-sKux npoueayp yci
nauieHTM Haganu iHbopmoBaHy [06POBINbHY 3rogy Ha
yyacTb.

Y pocnigskeHHs 6yno BKAoYeHo 211 nauieHTiB, AKi
3HAXoAMANUCL Nig, Harnagom B nonikainHiyi AY «Hauio-
Ha/IbHWUIM iHCTUTYT Tepanii im. /1.T. Manoi» HAMH Ykpai-
HW, 3 apTepianbHOLO rinepTeHsieto (Al), AKMX PO3NoAiNU-
N Ha 4 cniBCTaBHI 3@ BIKOM Ta CTATTIO FPynu, 3a1€XHO
BiZL HAABHOCTI CynyTHbOro oXMpiHHA (OX) Ta LyKpoBoro
Aiabety (UA2). Ao 1-i rpynu yBilWAM NALLIEHTM 3 i30/1bO-
BaHWM nepebirom Al (n=49) cepegHim Bikom 54,3718,25
POKiB. 2-ra rpyna cK/iaganacAa 3 NalieHTiB 3 NoegHa-
HUM nepebirom Al Ta OX (n=54) i3 cepeaHim BiKOm
54,96+8,73 pokiB. 3-TA rpyna BK/AOYana naujienHTis 3 Al
Ta LWA-2 (n=57) cepeanHim Bikom 55,89+7,65 pokis. o 4-i
rpynu yBIiNWAKM NaLiEHTM 3 NoeaHaHMM nepebirom Afl,
OX 1a UA-2 (n=51) cepenHim Bikom 56,20+7,18 pokis.

Y BCiX MaUIEHTIB BM3HA4YaM MOKa3HUKK AiNigHOro
npodinto: 3aranbHUii xonectepuH (3X), xonectepuH aino-
npoTeiHiB BUCOKOI winbHocTi (XC-/INBLL), Tpurniuepman
(TT), xonecTepuH ninonpoTeiHiB Ay*Ke HU3bKOT LWiNbHOCTI
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(XC-NNBLL) Ta xonectepuH NiNONpOTEiHIB HU3bKOI LWi/b-
HocTi (XC-JINBLL) Ta HMPKOBI NpobM, a came, KpeaTUHIH,
WBMAKICTb KNiboukoBoi ¢inbTpauii (LKD) Ta ceyosuHy,
PYTUHHUM MeToAOM. [NA OUiHKM BYrneBoAHOro npodi-
/10 BU3HAYaNM piBHi iHCYNiHY Ta rnikoBaHoro remornobi-
Hy (HbA1lc) imyHOopepmeHTHUM meTogom (IDA).

B AKOCTi MOTEHLiHMX iHAMKATOPIB MeTaboniyHoro
romMeocTasy Ta, fIK HACNiAoK, CepueBO-CyaUHHUX MOAiN
BU3Ha4Yann metogom IPA pisHi 25-rigpokcmusitamin D
(25-(OH) D), nenTuHy Ta KaTecTaTuMHy. Ona nornnbneHoi
OLHKM QYHKLiT HUpOK meTogom IPA BM3HAYaNU uncTa-
TuH C, HenTpPodiNbHO KenaTnHas-acoLiioBaHMA NinokKa-
NiH (NGAL) Ta B2-mikpornobynin (B2-M).

[OnAa ouiHKK cepueBoi HeaocTaTHOCTI meTtogom DA
BM3Ha4anu KapaiotpodiH-1 (CTF-1) Ta N-KiHUEeBWUiIA noni-
nenTua HaTpinanypetuuyHoro ropmoHy (NT-proBNP).

3 MeTOot0 OL,iHKM QYHKLiOHaNbHOI 34aTHOCTI cepus 3a
pe3ynbTaTamu yAbTPa3BYKOBOIO AOCANIAXKEHHA CepLA BU-
MipIOBa/IM HACTYMHI NOKa3HMKKU: po3mip aopTu (AopTa),
nise nepeacepaa (/1M), npase nepeacepan (MN), KiHue-
BO-AiacTONIYHMIA po3Mip niBoro wayHouka (KAP L),
KiHLEBO-CUCTONIYHMI po3Mip fliBOro wsyHouka (KCP
NW), npasuit wnyHouok (MLU), TOBLMHA MiXKLIAYHOY-
KoBoi neperopogku (TMLLUM), ToBWMHA 3a4HbOI CTIHKK
niBoro wayHouka (T3C/1WW), maca mioKapaa niBoro wny-
HouKa (MMJ/ILL), iHaekc macn miokapaa Jil, HopmoBa-
HWI Ha naowy nosepxHi Tina (IMM/IWI Ta IMMJILLZ),
BiAHOCHa TOBLUMHM CTIHOK NiBoro wayHouyka (BTC J1LU),
dpakuis BUKMAy nisoro wnyHo4ka (OB /1), weunakictb
PaAHHbOrO AiaCTONIYHOrO HANOBHEHHA NIBOrO LU/YHOYKA
(VE), WBMAKICTb Ni3HbOrO AiacTONIYHOrO HAMOBHEHHSA
niBoro wayHouka (VA), cnissiaHoweHHs VE/VA Ta i3080-
NOMIYHMI Yac po3cnabnerHs (IVRT).

[na nepeBipKu piBHOCTI AMcnepcin BUKOPUCTOBYBAB-
cs aHani3 Bapiauii (ANOVA), a on1s nopiBHAHHA cepea-
HiX 3HAYeHb MiX rpynamu, BPaxoBYHUM OLHOPIAHICTb
aucnepcin — t-tect CrbtogeHTa. [JaHi npeactasneHi y
dopmi cepegHe + cTaHaapTHe BiaxmuneHHA (Mean + SD).
[ns BU3HaueHHA B3aEMO3B’'A3KIB MiXK 4OCNIAKYBAHUMMU
nokasHMKaMn 6yB NpoBeAeHNn My/bTUPAKTOPHUI pe-
rpeciiHuiA aHani3. Pe3yabtat perpecii npeacTaBneHi y
Tab/mUi, WO BKAOYAE CTaHAapTM30BaHi (B*) Koediuien-
TW perpecii Ta cTaHAapTHY Noxmbky (SE) Ta p-3HauYeHHs
ON5 KOXKHOro npeguKkropa. Kpim toro, 6yno nposeaeHo
ANOVA pna nepeBipKM 3HAYyLWOCTIi MoAeni B uisiomy.
Pe3ynbtaT BBa)KanucA CTAaTUCTUYHO 3HAYYLLMMKU MNpwU
p<0,05.

Pe3ynbTatv focCnigKeHHA Ta ix 06roBopeHHs.

3a [aHMMKM MPOBEAEHOro AOCNIAMKEHHA 3HAYYLLUX
BiAMIHHOCTEM Yy PIBHAX CUCTONIMHOrO Ta AiacTONIYHO-
ro aptepianbHoro TUcky (CAT Ta AT, BignoBigHO) Mix
rpynamu He BusassieHo (Tabn. 1), wo cBig4MTh Npo BiA-
CYTHICTb BMIMBY HEKOHTPO/IbOBAaHOIO abo HEAOCTAaTHLO
KOHTpoNboBaHoOro nepebiry Al Ha GpopMyBaHHA BigMiH-
HoOCTell y KapgiomeTabosiuHOMy CTaTyCi M rpynamu.
BaxknmBo 3a3HauumTK, WO BCi NnauieHTn maan Al 1 ctyne-
HA, WO MiHIMI3yE MOMANBUIA BNINB HEKOHTPONbOBAHO-
ro nepebiry 3axBOptoBaHHA Ha PO3BUTOK YCKNAAHEHb Y
KOXKHIl 3 rpyn. Takuii BUBip NauieHTiB NigKpecntoe pene-
BaHTHICTb AOCNIAKEHHA came KapgiomeTaboniyHux no-
Ka3HWKiB, BUK/KOYAKOUM BMIMB PI3HOTO CTYNEHA TAXKKOCTI
ATl Ha OTpPUMaHI pe3ynbTaTy.

AHTPOMOMETPUYHUIN CTaTyC, OLHEHWMMN Ha OCHO-
Bi iHAeKcy macu Tina (IMT), NnpoAeMOoHCTpyBaB CyTTEBI
BiAIMIHHOCTI NpX MOPIBHAHHI MALIEHTIB 3 i30/1bOBaHUM

nepe6irom Al (26,81+1,44 Kr/m?) 3 iHWKMMKU TPyNamu:
y rpyni 2 IMT craHosus 34,55%2,85 kr/m? (p=0,001), y
rpyni 3 — 28,25+1,61 kr/m? (p=0,000005), a y rpyni 4 —
35,45+2,73 kr/m? (p=0,0000001). YactoTa naujeHTiB 3
HaA/MLIKOBOK Macoto Tina y rpyni 3 Al (n=35, 71,4%)
byna 3Ha4yHO HUKYot (p=0,036) NOPIBHAHO 3 NaLjieHTa-
MW Tpynu 3 noegHaHum nepebirom Al Ta UJ-2 (n=50,
87,7%). Lli pe3ynbTati cBig4aTh Npo Te, WO He /iLie Ha-
aBHicTb OXK, ane 11 LLO-2, cnpusie nigBULLLEHHIO KapaioBa-
CKyNsipHUX pusukis (KBP) uepes 36inblieHHaA IMT.

BiamiHHOCTel y nokasHuKax IMT He 6yno BuABAEHO
Jive MixK rpynamu 3 noegHaHum nepebirom Al ta OX
y NOpPIBHAHHI 3 rpynoto 3 noeaHaHum nepebirom Al, OXK
Ta UA2. Kpim TOro, ui rpynu He BiApi3HAAMCA 3a CTyNeHA-
MU BUPAXKEHOCTI OXKMPIHHA. BiaCyTHICTb 3HauywWmx Big-
MiHHOCTEl cepep, nauieHTiB 3 cynyTHiM O pisHUX rpyn
[OA€E NiACTaBM NPUMNYCKATK, WO NOTEHUiMHI BigMIHHOCTI y
KapgiomeTtaboniyHomy beHOTUNI LMX NaLiEHTIB MOXKYTb
byTn NoB’a3aHi came 3 npueaHaHHam LUA2.

AHani3 nokasHuKiB ninigHoro npodinto cepes Aocni-
OXKYBAHWUX rpyn BUABMB CTAaTUCTUYHO 3HAYYLLL BigMiHHO-
CTi B PiBHAX 3ara/lbHOr0 XONECTePUHY MiXK NaLieHTaMm
3 Al OX ta U2 y nopiBHAHHI 3 NaLieHTamun, AKi manu
nnwe AT ta UA2. Yactota aucninigemii 6yna cytreBo
BMLLOI Y rpyni naujieHTiB 3 Al, OXK Ta LUA-2 (n=35, 66,7%)
NOpPIBHAHO 3 rpynoto nauieHTiB 3 Al y noeaHaHHi 3 OXK
(n=26, 48,1%) (p=0,034). Lle cBiguMTb Npo Te, WO NOEA-
HaHHA TPbOX 3axBoptoBaHb — Al, OX Ta UA-2 — 36inb-
WYE MOWMPEHICTb NOPYLLEHb AinigHoro npodinto Ta ix
TAXKKiICTb. BapTo 3a3HaunUTK, WO He ByN0 BUABNEHO CYT-
TEBMX BifAMiIHHOCTER y ninigHomy npodini mix rpynamm
3 MOEAHAHUM Ta i30/1bOBaHUM Mepebirom Al MorKHa
NPUNYCTUTU, L0 NALIEHTM 3 i301b0BaAHO Al' Manu HUXK-
unii KBP i, BignoBigHO, 6y1n MeHL NPUXUAbHI 40 NpUi-
OMy CTaTMHOTepanii, Ha BiAMiHY Big nauieHTis 3 L2,
AKi 3a3BMYa MatOTb MIABULLEHUA PU3IMK i OTPUMYIOTb
iHTeHCcKBHIWY Tepanito. Kpim Ttoro, L2 cynpoBOaKY€ETb-
CA XapaKTePHUMM NOPYLUEHHAMM NiNiAHOrO 06MiHY, 30-
Kpema, niasuueHHAam pisHiB TT Ta XC-/IMHLL, Ha Tni 3HK-
*KeHHA piBHiB XC-/IMBLL,. OCTaHHE NOACHIOE HMXKYI PiBHI
3X NOpiBHAHO 3 NALEHTAMM, AKI Mann NULE OXKUPIHHA
6es3 LLA2.

Y naujieHTiB 3 i30n1b0BaHOO Al, @ TAKOX Y NALLIEHTIB 3
AT Ta O cnocTtepirannca 4oCToBipHO HMMKYI piBHI HbAlc
nopiBHAHO 3 rpynamu nauieHtie 3 LA-2 (p<0,0001)
(rabn. 2). OtpumaHi cepeaHi 3HayeHHs HbAlc 6inbui
3a 7% TaKOX CBig4aTb NPO Te, WO Y YaCTUHM MALLiEHTIB
3 L2 He3aneHo Big, HaaBHOCTI umM BigcyTHOCTi OX Ha
MOMEHT BK/IHOYEHHA Y AOCAIAXKEHHS He 6yN0 AOCATHYTO
3a[0BiNIbHOTO KOHTPO/IIO BYI/IEBOAHOIO OOMIiHY. PiBHi
iHCYNiHY y MauieHTiB 3 i301boBaHO Al 6ynn 3Hauylle
HUKYMMM, HiXK B yCiX iHWMX rpynax (p=0,0000001), wo
BiAANOBIAAE OYiKyBaHHAM, OCKinbkM AK OXK, Tak i U/A2
ACOoLLOTLCA 3 PO3BUTKOM  iHCYNIHOPE3UCTEHTHOCTI.
Takox BuwWi cepegHi pisHi HbAlc y rpyni 3 U2, xoua i
He 3HauYyLi, MOPIBHAHO 3 rPYNOIO MALLEHTIB i3 MOEAHA-
HUMK U-2 Ta OX, MOXKYTb NOACHIOBATU BULL PiBHI iH-
CyniHy Yyepes 6iNblL BUPaXKeHy rinepraikemito.

MauieHT 3 i3onboBaHUM nepebirom Al manu fo-
CTOBIPHO Kpally ¢inbTpauiinHy GyHKLi0 HUPOK, NOPIBHSA-
HO 3 yCiMa iHWWMM rpynamu BigNOBIAHO A0 3HAYeHb
LLK® (p<0,01), ane nonpu ue NauieHTV BCiX rpyn maam
XPOHiYHY XBOpobY HMPOK (XXH) Il cTagii (Tabn. 3). 3Bep-
Ta€ yBary, WO HalHUXYi pe3ynbTatn byam B rpyni na-
uieHTiB 3 Al Ta L2, ToAi AK CYTTEBMX BigAMIHHOCTEN MiXK
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rpynoto nauieHTis 3 Al Ta OX nopiBHAHO 3

Tabnuusa 1 — MokasHuKu AT y foCAiaKyBaHUX rpynax

I'IaLI,iGHTaMVI 3 Al, OX Ta LI,,IJ,2 Y 3Ha4YeHHAX AT Al AT+O}K Ar+U4-2 AT+OX+L11-2
LIK® suasneHo He 6yno. MoxHa npunyctu- [ca 143.29+11.53 | 144.74+10.08 | 146.39%13.15 | 147.69+11.01
TV, WO OTPMMaHI pesynbratn € HaCNAKOM | a7 87.638.38 89.76+9.32 90.14+7.67 89.16+10.27

npeacTaBNeHUX BULLE BigAMIHHOCTElM y piB-
HAX iHcyniHy Ta HbAlc, agke 6inbw Bupa-
XKeHa rinepriikemia cnpyae NOCTynoOBOMY MOTiPLIEHH!O
dYHKUIT HUPOK. OKpim TOro, XpoHiyHa rinepiHcyniHemin
Ha paHHix cTagiax U2, To6To y naLieHTiB 3 HETPMBANUM
aHaMHEe30M, MOKe CNpUATU PO3BUTKY rinepdinbTpauii
HUPOK, WO TMMYacoBo 36inblye LLIKP Ta moxke 6yTn go-
[ATKOBOK NpUYMHO BUWMX piBHiB UKD y naujieHTiB 3
AT, OX ta LUA2 nopiBHAHO 3 nauieHTamu 3 Al y noeaHaH-
Hi avwe 3 UA2.

AHani3 KapgiomeTabosiyHMX MapKepiB NOKasas, WO
piBHi CTF-1 3Ha4yHO BapitoBanM MiX ycima [OCNIAXKY-
BaHMMK rpynamm (p<0,0001) (Tabn. 4). HaliHMKUi KOH-
LeHTpaLii Lboro mapkepa CnocTepirasiMca y NauieHTIB
3 i3o0nboBaHo0 Al BogHo4ac, Nnpy HAABHOCTI CyNyTHbLOI
natonorii (OX, U2 abo ix kombiHauii) pisHi CTF-1 6ynu
Buwmmn B 1,6-2,1 pasun. HaliBuLLi 3HauyeHHA cnocTtepira-
JINCA Y NALLIEHTIB 3 NOEAHAHHAM YCiX TPbOX 3aXBOPIOBAHb
(AT, OX, LLA2). Y nauieHTis i3 LLA2 piBHi CTF-1 6yauM 3Hay-
HO BULLMMM, Hi3K Yy NALEHTIB 3 OXKUpPiHHAM 6e3 aiabe-
Ty, LLLO BKA3ye Ha BifblL BUPAXKEHUI HEraTUBHUIA BNAUB
L2 Ha cepueBo-cyanHHy cuctemy (CCC).

CTF-1 € mapKepom CTpecy cepLeBoro m’ssa, siKuin
NiABULLYETbCA NPU  KapAiOBaCKYNAPHUX MOPYLIEHHAX,
30Kpema rineptpodii Ta cepuesin HepgocTaTHOCTI [3].
IMOBIPHO, KYMYNATUBHWIA BMAMB HEKOTPO/SIbOBAHOIO
AT y nauieHTiB 3 Al, pO3BMTOK CMCTEMHOrO 3ananeHHA
HU3bKUX rpagaLin Ta MeTaboniyHnx nopytueHsb npu OX
i U2 cnpuAae 3HAaYHOMY MiABULLEHHIO HAaBaHTaXKeHHA
Ha cepLe, WO BifOOPAXKAETLCA Yy NiABULLEHHI 3HaYeHb
CTF-1 npun NnoegHaHHI L1X 3aXxBOproBaHb. OTpMMaHi AaHi
cBigYaTb NPO aAUTUBHUI BNAMB LIMX 3aXBOPOBaHb Ha
KBP i go3BosatoTb npunyctutu, wo CTF-1 moxke 6yTu
NOTEHUiNHUM MPEeaMKTOPOM PaHHbOT OLLHKMU PU3MKIB Y
naui€eHTiB 3 i30/1boBaHO Al Ta KOM-
NJAEKCHUMM KapaiomeTaboniyHnmm

Mpumitka: p>0,05 1A BCix CBICTaBNEHb MiX rpynamu.

PiBHi nenTuHy 6ynM HaMHUKYMMM B TPyNi NALLIEHTIB
3 Al' Ta O, xo4ya AOCTOBIPHI BiAMIHHOCTI cnocTepiraau-
CA ULLE NPW MNOPIBHAHHI 3 rPynoI0 MaLiEeHTIB, AKI Manu
noeaHaHHa Al, OX Ta LA2 (p=0,04) (Tabn. 4). 3a3Bnyait
y nauieHTiB 3 OX cnocTtepiraerbcA NigBULLEHHA PIBHIB
NenTUHY Yepes 36inblueHy Macy KMPOBOI TKAHWHK, B
AKIN BiH CMHTE3YETbCA, @ TAKOX BHACNIAOK 36inblieH-
HS iHCYNiIHOPE3UCTEHTHOCTI y i€l KaTeropii xsopux [8].
BigcyTHicTb BigMIHHOCTE NOPIBHSAHO 3 MNaljieHTaMK 3
i3onboBaHMM nepebirom Al MOXKHa MOACHUTM NpUiio-
MOM Npenaparis A41a KopeKLii meTaboniyHmx nopyLweHb
Ta Barn. U2, AK npaBKO, acOLLIOETLCA 3 NiABULLEHOIO
PE3UCTEeHTHICTIO 40 NIeNTUHY Ha TNi BUPAXKEHOI rinepiH-
CyniHemil, Wo Np13BOANTb 40 NOAANLLIOTO NiABULLEHHA
Moro piBHIB AN KOMMEHcaUil L€l pe3sncTeHTHOCTI, Lo
MOACHIOE BUABNEHI BigMiHHOCTI [9] MmiX rpynamu na-
uieHTis 3 Al OXK Ta L2 nopiBHAHO 3 nauieHTamn 3 Al
Ta OXK.

OuiHKa piBHiB NT-proBNP nokasana, wo nauieHTu
6e3 L2 mann OOCTOBIPHO HUMKYi cepelHi 3HayeHHsA
LbOro MOKa3HMKa, HiX nauieHtn 3 LLA-2 (p<0,01) (Tabn.
4). NT-proBNP € biomapkepom cepLeBoi He4OCTaTHOCTI,
OCKi/IbKM MOro piBHi 36inbLWyOTbCA NPU NigBULLEHOMY
HaBaHTaXeHHi Ha cepue Ta gunaTauii WwayHoukis [3, 7].
NigsuwweHi pisHi NT-proBNP y nauieHTiB 3 L2 moxKyTb
6yTM nos’A3aHi 3 6iNbWKMM PU3MKOM PO3BUTKY Aiabe-
TUYHOI KapgiomionaTii, CyAWHHOI XOPCTKOCTI Ta cep-
LEeBOi HeLOCTAaTHOCTI, AKi YacTo cynpoBogKytoTb LA2.
BiacyTHicTb BigmiHHOCTelM mix rpynamu 6e3 L2 (AT vs
AT+0OX) Ta mixk rpynamu 3 UA-2 (Ar+U42 vs Ar+OX+-
UA2) cBiguMTb, WO OMMPIHHA CAaMOCTIMHO He BMN/IMBAE

Tabnunua 2 — MoKasHuKK ByrnesogHoro npodinio

Y AOCNiAXKYBaHMX rpynax

MOPYLIEHHAMM. ) _ AT AT+ON | AM+LA2 | AF+OM+LA2
Moaibry TeHAeHUilo A0 MIABU- | noyazym (n=49) (n=54) (n=57) (n=51) p-3HaYeHHs
LLEHHA cepefHixX 3Ha4YeHb cnocTepi- 1 2 3 4
ranm, ak gna CTF-1, Tak i gnAa pisHiB 0.0000001"2
KaTecTaTUHy npu npuegHaHHi OX IHeyAiH 0.0000001*
’ 14
Ta L2 fo AT (tabn. 4). OgHak 40- | mwmO/mn 8-88(1’2201
CTOBIPHI BIAMIHHOCTI 'y PIBHAX Ka- 10.96+4.33 | 17.77+9.63 [25.84+15.71| 19.25:7.95 |0.008%
TeCTaTUHy BUABNAJNCA NMLIE MPU 0.0000155
NOPiBHAHHI NaLieHTIB 3 i30/1bOBa- HbALC. % 0.0000001
HUM nepebirom Al 3 iHWWUMK TpY- e 0.00000012%
namu. 3HauyLmMX BigMIHHOCTeR Mix 5.79+0.76 | 5.95+0.92 | 7.57+1.11 7.34+0.8 0.0000001*

rpoynamu 3 noggiiHoto (Al Ta OX
abo Al Ta LUA2) ta notpiiHoto (AT,

Ta6aunua 3 — MoKasHUKKU HUPKOBUX NPo6 y AOCNiAXKYBaHMX Fpynax

! Al AT+0OX Ar+LLA-2  [AM+OXK+UA4-2
OX Ta U/J2) naTonorieto He BMAB- MerEEs (n=49) (n=54) (n=57) (n=51) p-3HaueHHs
NeHo. BBaXKaeTbCs, WO KaTecTaTuH 1 2 3 4
BONIOAE aHTUMINEPTEH3MBHUM, Me- 0.04% .
TaboniyHMM edeKkTammn Ta Ma€ aH- |KpeaTuHiH, 8'828001
TM3ananbHi BNaCTMBOCTI, TOMY 10T0 | MKMOIb/n 0.0082
piBeHb, AK i piBeHb CTF-1, nigsu- 86.37+13.52|92.45+16.26(100.02+13.32| 92.66+15.85 | 5 134
LLYETbCA Y BiANoBiAb Ha cTpec CCC, 8-8(1)15000113
ane moro eheKTUBHICTb B AKOCTI 6|9: LIK®, mn/xe/1.73m? 0,024
MapKepa CepueBO-CyAMHHUX MNOAi 0.0072
y NaLieHTie 3 AT 3aMWaeTbcA Heao- 74.77+12.54/68.91+11.02| 63.87+8.17 | 68.84+11.79 | o g13¢

CeyoBMUHa,

CTaTHbO BUBYEHOIO [7, 8]. oone/n 5.74+19 | 6.11#1.75 | 551177 | 6.24+2.45 |>0.05
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Tabnuusa 4 — flopatkoBi KapgiomeTtaboniuHi iHAMKaTOpU Ta MapKepu
}YHKLUITi HUPOK Yy gocniaXKyBaHUX rpynax

dYHKLUi HUPOK 33 KpeaTHHIHOM Ta
umctatuHom C. 3a piBHEM Kpea-

622.35+118.48| 1021.76+130.83 |1118.96+124.10

1300.49+40.43

AT AT+OX AT+ 12 AT+OX+142 TUHIHY, HalBiNblL BUPAXKEHi HUP-

MoKa3HMKK (n=49) (n=54) (n=57) (n=51) p-3HadYeHHs | KOBi MOPYLLIEHHA CrocTepiraimncs y
1 2 3 4 nauieHTis 3 Al Ta LUA2. BogHouac

IHAMKaTOPM KapaiomeTaboniyHUX NoOpyLWeHb 33 piBHem umcTaTuHy C HairipLui

D25 OH 39.52+12.42 | 42.38+11.43 | 40.63+12.25 | 39.31#11.16 |>0.05 MOKAa3HUKM Manu naujeHTn 3 AT
‘ 8-88888%;1213 BM/IMB LMX NaTONOTiH Ha HUPKOBY
TET ) 0740.43 3.03+1.22 3.18+1.39 33¢1.2 | 0.0000001+| PYHKUiIO. OcobmBo LiKasum €

0.0000001%2| T€: LLO MaLieHTH 3 Al, OX Ta LLO-2

0.0000001%2| Manu Kpaw,i NOKas3HUKKU OYHKLUT

CTEA 0.0000001**| HMPOK 3a 0bOMa MapKepamu Ha

0.0001%
0.0000001*
0.00000013

Thi nigsuweHunx pisHie NGAL, wo
MOKe BKa3yBaTW Ha 6inbll iHTEH-

CMBHE NiKYyBaHHA LiEl rpynu na-

0.001% BHE
NT-proBNP 0.0004% LI€EHTIB, WO cnpuse 36eperkeHHto
P 133 15 . 100 0.006% HUPKOBOI GYHKLT.
24 . . .
441.89+133.21| 456.88+152.59 539.1"17_160.}.0 564.1+192.97 |0.002 OLLiHKa NOKAZHWKIE KapAiaAL-
Mapkepu HUPKOBOT dyHKLT — HOi CTPYKTYpU Ta yHKLUji (Taba.
LUuncraTtmH C| 138.03+44.06 | 145.31+40.83 137.48+48.6 | 120.61+45.22 8.883000112 5) BUABMNA KYMYNATUBHUIA BNANB
0.00000012| O, A2 Taix KoMbiHaLji Ha 3MiHn
NGAL 0.0000001%| IHCTPYMEHTANIbHUX MapKepis Yy
0.003% nauieHTie 3 Al 3oKpema, Le npo-
14.61+2.55 19.19+4.34 21.58+40 22.25+7.5 0.01% .
ABNANOCA 3HAYHO BULLMMU PiBHA-
beta-MI' 2.97+1.08 3.25+1.02 3.07+0.96 3.18+0.84 >0.05

Ha nigasuweHHA piBHA NT-proBNP Tak 3HayHO, AK ue
3givicHioe UA2 [10].

CyTTeBMX BiAMIHHOCTEN y piBHAX 25-(0OH) D Ta f2-M
MiX Fpynamu BUABNEHO He 6yno, Wo CBiAYNTb NPO Bia-
CYTHIiCTb CYTTEBOrO BHECKY LiMX MOKA3HUKIB y GopmyBaH-
HA GpeHOoTMNIBYUHMX 0COBNMBOCTEN Y NALEHTIB 3 NOEAHA-
HUM nepebirom AocniA}KyBaHUX NATONOTIN.

Cepepq, ycix mocnigrKyBaHUX A04ATKOBUMX MapKepis
OLiIHKM OYHKLii HUPOK HaWbinblie NPOrHOCTUYHE 3Ha-
yeHHa, mae NGAL, agiKe cepegHi 3HA4YeHHA LbOro no-
KasHMKa B rpyni 3 i301b0BaHo0 Al 6ynM HAMHUNKUMMNK,
NnopiBHAHO 3 ycima iHwumK rpynamu (p=0,0000001)
(tabn. 4). NaujeHtn 3 Al Ta O TaKOX Manu AOCTOBIp-
HO HUXUi piBHi NGAL nopiBHAHO 3 NauieHTamu 3 B 060X
rpynax 3 U2 (p<0,01). OgHaK, cyTTEBMX BiaMiHHOCTEN
y piBHAX NGAL mixK nauieHTamun 3 L2 B 3aneXKHOCTI Big,
HaABHOCTI Y HMX OXK He cnocTepiranoca. Lii pesynbratn
cBigyaTb Npo Te, Wwo po3sMToK OX Ta U2 3HayHO nigsu-
LLYE PU3MK YpParKeHHA HWUPOK Yy nauieHTiB 3 Al, npoTte
BHecoK O CcTae MeHLL BUPAXKEHMM Y NALLIEHTIB, AKI BXe
matotb U2, IMOBipHUMKM NpUYMHaAMM po3BUTY Hedpo-
naTii y nauieHTie 3 OX T1a LL2 € po3BUTOK MeTaboiuyHmX
3MiH, TaKMX AK XPOHiYHa 3anasbHa peakKLid, OKCMaaTnB-
HUI CcTpec Ta eHgoTenianbHa AucoyHKUia. OTpuMaHi
OaHi 103BONAOTL NpURyCcTUTH, Wwo NGAL moxke 6yTu no-
TEHUIMHUM paHHIM iHAMKATOPOM PU3NKY PO3BUTKY MO-
pyLIEeHb HMPOK Y NALLEHTIB AK 3 i30nboBaHO Al, TaK i 3
noeaHaHum nepebirom Al.

Byno BUABAEHO, WO piBHI LMcTaTUHY C Bynn BULLMMMK
B rpyni nauieHTie 3 Al Ta OXK NopiBHAHO 3 iHWWMM rpyna-
MW, XO4a AOCTOBIPHI BIAMIHHOCTI cnocTepirannca auwe
npu nopisHAHHI 3 rpynoto Al, OX Ta UA2 (p=0,004)
(tabn. 5). LiuctatnH C BBaXKAETLCA BiNbLL YYTIMBUM Map-
KepoM HUPKOBOI GYHKLi, HiX KpeaTuHiH, 3abe3neuyto-
4YmM ToyHiwy ouiHky LWK® Ta cnpuatoum paHHbOMY BUAB-
NIEHHIO NopyLeHb HUPKOBOI PYHKLIi i NPOrHo3yBaHHIO
HecnpuAaTAnBMX Hacnigkis [5, 11, 12]. Hawi pesynbtaTtn
NPOAEMOHCTPYBANM CYTTEBI BigMIHHOCTI MiXK OLiHKammn

mu NMc, NN, K4AP AW, MMJIW Ta
IMMJIWI2 y nauieHTiB 3 NOEAHa-
HUMK natonoriamu (p<0,05). ImosipHo, Bnans LLO2 6ys
cyTTeBO bHinbwmm 3a Bnams OXK, WO NiaTBEpAKYBaNOCh
3HaAYYLWMMM BIiAMIHHOCTAMM MiXK rpynamm Al 3 OXK ta AT
3 W42, Toai sK NOEAHAHHA LMX NaTO/OriA NPU3BOANNO
[0 Halripwmnx pesynbTaTiB B MeKax OTPMMAHUX MOKas-
HUKIB.

CepepaHi 3HaveHHs KCP J1LWU, MNLU, IVRT 6ynn Buwmmm,
a ®B JILU — Hukyoto y nauieHTiB 3 Al Ta OXK nopiBHAHO
3 NaujieHTaMu 3 i3onboBaHo Al, NpoTe Hauripwi Nokas-
HUKM cnocTepirannce y nauienTis 3 U2, i HaaBHicTb OXK
Yy HUX He CynpoBOAKYBaaacA 3HAYyLLMMK BiAMIHHOCTA-
MM, WO BKa3ye Ha gomiHytoumi sname U2 Ha dyHKLiO-
Ha/IbHWUI CTaH cepuA.

[LiameTtp aoptn Ta T3CJ/IWL 6ynm poctoBipHO 6inb-
LWWMM TiIbKM NPU NOPIBHAHHI NALIEHTIB 3 i30/1bOBAHOIO
AT Ta KomopbigHOO NaTosoriEl, ToAi AK MiXK rpynammu
3 NOEAHAHOO NMATONOTIED BiAMIHHOCTEN He cnocTepira-
noca. Lle cBigunTb Npo Te, WO Ui ABa MAPKEPU MOXKYTb
6yt paHHiIMK iHAMKaTOpamu nigsuueHoro KBP y na-
LieHTiB i3 ATl.

Takox 6yn0 BMABNEHO, WO cnissigHoweHHA VE/VA
6yn0 AOCTOBIPHO BULLMM Y NaLieHTiB 3 Al Ta O} nopisHsA-
HO 3 iHWKWMMK rpynamu, Wo obymoBAEHO AOCTOBIPHO
HUXYOIO WBMAKICTIO Ni3HbOro HanoBHeHHs VA (p<0,05).
Lle moxe cBiguYMTM NPO NOYATKOBI NPOABM AiaCTONIYHOI
AMCOYHKLIT B Wi rpyni naujieHTis, Wwo notpebye noganb-
LIOro AOCNIAXKEHHA ANA TOYHILOro PO3yMiHHA LUX 3MiH.

TaKMM YMHOM, MALEHTM 3 MOEAHAHOK MATO/OTIED
(AT, O, LUO-2) aemoHCTpytoTb Binblu BUPaXKeHi 3MiHN
Yy CTPYKTYpi Ta QYHKLii cepus NOpiBHAHO 3 iHWKMMMK Tpy-
namu, LLO BKa3ye Ha Baxuuii nepebir 3axBoptoBaHb i
6inbluy BpPa3NMBICTbL CepuUeBO-CyAMHHOI cuctemun. OX
Ta U/O-2, AaK OKpemi YMHHMKMK, 3HAYHO BMIMBAIOTb HaA
Kapaia/bHy CTPYKTYpY, NOCUAIOOUM rinepTpodito Ta aun-
NaTauilo cepus, Lo MOXKe CNPUATU PO3BUTKY CepLieBoi
HEeAOCTAaTHOCTi 3 MEepeBa*KHO CUCTONIYHOK AUCPYHK-
Lieto.
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Tabnunua 5 — MNopiBHANbHA XapaKTePUCTUKA Pe3yNbTaTiB y/IbTPA3BYKOBOro AOC/IAMKEHHA cepua
y BocnigKyBaHUX rpynax

[MoKa3HUKM

Al
(n=49)

AT+0OX
(n=54)

AT+ 1-2
(n=57)

AM+0OX+LA0-2
(n=51)

1

2

3

4

P-3HAa4YE€HHA

AopTa, cm

3.27+0.22

3.34+0.14

3.4+0.19

3.4+0.16

0.039*
0.002"
0.0009*

NMc, cm

3.63+0.25

4.04+0.46

4.02+0.5

4.25+0.38

0.0000001*
0.000004*
0.0000001*
0.011*
0.007*

M, cm

3.83+0.24

4+0.47

4.17+0.44

4.36+0.39

0.033*2
0.000005*
0.0000001*
0.046%
0.00004%
0.019*

KAP /LW, cm

4.59+0.40

5.05+0.56

4.87+0.47

5.52+0.47

0.000006*
0.001*"
0.0000001*
0.00001*
0.0000001%*

KCP W, cm

3.32+0.44

3.46+0.35

3.87+0.35

3.88+0.50

0.0000001*
0.0000001*
0.0000001%
0.000002*

N, cm

1.73+0.08

1.96+0.22

2.09+0.24

2.09+0.21

0.0000001*2
0.0000001*
0.0000001*
0.004%
0.002*

TMLUM, cm

1.26+0.06

1.24+0.07

1.26+0.07

1.32+0.06

0.00004*
0.038%
0.0000001%*
0.000073¢

T3C/LW, cm

1.25+0.030

1.32+0.18

1.32+0.2

1.33+0.03

0.02%
0.02%
0.0000001*

MMJLW, r

203.16+28.02

250.19+40.28

253.4+49.65

305.41+24.97

0.0000001**
0.0000001*
0.0000001*
0.0000001*
0.00000013*

IMMILWL,
r/m2

120.58+15.78

118.16+18.51

161.11+14.54

145.76+15.73

0.0000001*
0.0000001*
0.0000001%
0.0000001*
0.000001%

IMMALW2, r/
m2,7

52.77+5.13

59.49+9.61

61.99+8.23

74.53+7.64

0.00003"

0.0000001"
0.0000001*
0.0000001*
0.0000001%

BTC W

0.52+0.050

0.52+0.05

0.53+0.06

0.53+0.05

>0.05

®B /1, %

57.67+3.31

51.63+3.57

49.98+3.37

48.73+4.51

0.0000001*
0.0000001"
0.0000001*
0.013%
0.0004*

VE, cm/c

61.93+8.70

63.99+7.94

60.27+11.97

64.25+9.45

>0.05

VA, cm/c

74.26+8.31

67.47+6.6

72.99+7.56

77.98+7.88

0.00001*2
0.02*
0.00008*
0.0000001*
0.0013

VE/VA

0.84+0.16

0.95+0.12

0.82+0.15

0.82+0.11

0.0002*?
0.000002%
0.0000001*

IVRT, mc

98.67+6.42

103.83+14.17

113.52+15.71

119.01+£13.45

0.02%
0.0000001"
0.0000001*
0.0009%
0.0000001%
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Ha ocHOBi OTpMMAHMX pPe3ynbTaTiB KAiHIKO-iIHCTPY-
MEHTa/IbHUX METOAIB MOXHA BUAIANTU TPU OCHOBHI
KapaiomeTaboniyHi ¢eHoTMnuM y nauieHTiB 3 Al Ta Ko-
MOpbigHicTIO, @ TaKOX OXapaKTepusyBaTW 0COHAMBOCTI
iX nepebiry:

- MauieHTn 3 Al Ta OX. Y ui€i KaTeropii nauieHTIB
KapaiomeTaboniyHi nopyLeHHA PO3BMBAKOTbLCA MOCTY-
NnoBo, NPOTE TFO/IOBHUIN PU3UK, IMOBIPHO, MOB’A3aHUM
3 LWBWAKMM PO3BUTKOM i MporpecyBaHHAM HWPKOBOI
naTonorii. MOHITOPUHI paHHIX MapKepiB HMPKOBMX NO-
pylieHb, Takmx Ak NGAL, moxe 6yT1 KOpUCHUM ANs BU-
ABNEHHA NALLIEHTIB rPYNN PU3NKY 3 METO PeryaapHoro
cnoctepexkeHHs 3a GYHKLE0 HUPOK, 30KpeEMA 3 BUKOPU-
CTaHHAM MoKasHukiB p-LUK®D Ta yucratmHy-C. Ocobau-
BOCTI 3MiH piBHIB 1eNTUHY Ta uuMcTaTMHY-C noTpebytoTb
NOAaNbLIOr0 BMBYEHHA, OCKINIbKM iX pOnb y natoreHesi
3a/IMLWAETHCA CYNepeYIMBoLo.

- MauieHTtn 3 Al Ta LLA2. Lia kaTteropia nauieHTiB mae
NPOrpecuBHi 3MiHM B KapaiomeTaboniyHoMy CTaTyci,
cepepn, BaXK/IMBUX paHHiX iHAWKaTopiB Akoro € CTF-1 Ta
NT-proBNP. Taki nauieHTn, MmoBipHO, yepes binbll TpU-
Ba/Mi aHamHes L2, matoTb NiABULLEHI PiBHI iHCYNiHY
Ta HUXKYY p-LUK® y nopiBHAHHI 3 mauieHTamm, AKi matoTb
noegHaHuit Al, OX Ta UA2. Li noKkasHWKM noTpebyoTb
MOCTIMHOTO MOHITOPUHIY AN PaHHbOTrO BUAB/EHHA
MOX/IMBUX YCKTAAHEHb Ta KOPEKLi NiIKyBaHHA.

- MNauieHTn 3 noeaHaHoto naTonorieto (A, OX, LLAO2).
Y uji€i rpynu cnocTepiratoTbca HanbiNbL BUPAXKEHi 3MiHM
y 6inbliocTi KapaiometaboniuyHUX NOKa3HMKIB, BK/KOYa-
UM IHCTPYMEHTaNbHI MoKasHMKKU. OgHak, MMOBIpHO,
3aBAAKM O6iNblW iHTEHCMBHIM Tepanii Ta KpaLlii npwu-
XW/IbHOCTI 0 NiKyBaHHA, 3aranbHuUii KBP morke 6yTtu
3HUKEHWUN, WO Bifo6paXKaeTbCA Y BiACYTHOCTI 3HAYHMX
BiAMIHHOCTEN Y PAAI NOKA3HUKIB, [0 AKUX HANEXUTb Ka-
TecTaTuH. He3BaKaroum Ha ue, Y YaCTUHM NaLLiEHTIB Liel
KaTeropii NOKasHWKKX NinigHOro Ta BYIIEBOAHOrO Npo-
dinto, a TakoK GYHKLUIT HUPOK He AocAratoTb LiIbOBUX
piBHiB, WO NOTpebye A0AATKOBUX 3yCWU/b A5 KOpeKLil
Tepanii Ta 6iNbW peTesIbHOr0 MOHITOPUHTY.

TakKMM YMHOM, Ha NigCTaBi NpPoBeAEHOro HAMK 40Ci-
OsKEeHHA npeacTaBneHi Tpu KapaiomeTtaboniyHnx deHo-
TUNU Yy NaLieHTiB 3 KomopbigHoto natonorieto: Al, LA2
n OX.

BucHoBKM.

1. HeliTpodinbHO »KenaTuHas-acouiioBaHWU NinoKa-
niH (NGAL) nokasas Halbinbluy NPOrHOCTUYHY LLiHHICTb
cepes MapKepiB HUPKOBOI QYHKLIi y NaujieHTiB 3 apTe-
pianbHOlO rinepTeHsielo, LyKPoOBUM AiabeTom 2 TUNy Ta
OMMPIHHAM, WO pPobUTb MOro NEPCNEKTUBHUM PaHHIM
iHAMKATOPOM PO3BUTKY HedponaTiil y LMX rpynax Xso-
puXx.

2. MapameTpu yAbTPa3BYKOBOI OLHKK cepusa (aia-
METP a0pPTM Ta TOBLUMHA 334HbOT CTIHKM J1IBOTO LUYHOY-
Ka) cnig po3rnanaTth SiK paHHi iHaAMKaTopy NigBULLEHOTO
KapAioBaCKy/APHOIo PU3MKY Y NALiEHTIB 3 KOMOPOIAHK-
MW CTaHaMMW.

3. o KNHOYOBUX iHAMKATOPIB KapAiomeTaboniyHux
nopylleHb HanexaTb KapaioTpodiH-1 (CTF-1), KaTtecTa-
TMH Ta N-KiHUeBWMA noninentug HaTpilaiypeTMyHoro
ropmoHy (NT-proBNP), siki BinobpaskatoTb 3Ha4yLLi 3MiHN
y CTPYKTYpi Ta dyHKLji cepueBo-cyamMHHOI cuctemu. Ma-
LiEHTM 3 noe€AHaHOlO naTtosorieto (apTepianbHa rinep-
TEH3if, OXKUPIHHA, LLYKPOBUI AiabeT 2 TMny) AeMOHCTpY-
I0Tb HaMBiNbLL BUPaXKEHi 3MiHW Y KapaiomeTaboniyHoMy
npodini, Wo noTpebye iHTErpoBaHOro Niaxo4y A0 MOHi-
TOPWHIY Ta Tepanii 3 aKLLEHTOM Ha PaHHE BMAB/IEHHA Ta
KOPEKL,it0o MaTO/IOMYHUX 3MiH.

4. OTpuMaHi gaHi nigTBEepaXYOTb AOLINBHICTL BU-
OiNeHHsA TpbOxX KapaiomeTaboniyHux ¢eHoTMniB, LWo
XapaKTePU3YOTbCA PiSHUM CTyNneHem PU3UKIB Ta Mnpo-
rpecyBaHHA MOpyLWeHb, WO [03BONAE BAOCKOHANUTU
niaxoan Ao iHAMBIAyanisauii NikyBaHHA KomopbigHMx
nauieHTIB.

MepcnekTMBM NOAANBLUNX AOCNIAMKEHD.

MornnbneHe BMBYEHHA MeXaHi3MIB PO3BUTKY Kap-
AiomeTtaboniuHmMx deHoTuniB — aHania B3aemodii Mix
KapAiomeTaboniyHMMM MapKepamMu, TaKUMKU AK KapAi-
oTpodiH-1, NT-proBNP, NGAL, KatectaTMH Ta NenTuH.
Jocnig»eHHA BNAWBY HU3bKOTPaLiEHTHOTO CUCTEMHOTO
3aMasieHHA Ta OKCUAATMBHOIO CTpecy Ha GpopMyBaHHA
¢deHoTMniB. Po3pobKa HOBMX AiarHOCTUYHMX MigXxo-
AiB: Banigauia mapkepis, Takmx ak NGAL ta CTF-1, ana
pPaHHbOI [iarHOCTUKM CepLeBO-CYAUHHUX Ta HUPKOBUX
ycknagHeHb. CTBOPEHHA anropuTmiB ctpatudikauii pu-
3MKiB Ha OCHOBIi KOMbiHaUil KNiHIYHUX, BioXiMiYHUX Ta
iHCTPYMEHTaNbHUX SAHUX.
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KAPOIOMETABO/IYHI ®EHOTUNU Y NALLIEHTIB 3 APTEPIAJZIbHOIO FNNEPTEH3IEIO, LYKPOBUM AIABETOM 2
TUNY N OXUPIHHAM TA iX KNIOYOBI IHAUKATOPU

AyHaesa I. M.

Pestome. Y cTaTTi gocniarkeHo ocobamBocTi KapaiomeTaboniyHMx GeHOTUNIB y NaLieHTIB 3 apTepia/ibHO rinep-
TeHsieto (Al), uykpoBum giabetom 2 Tuny (LUA2) Ta oxkupiHHam (OX). MeToto poboTn 6yn10 BU3HAYEHHA XapaKTep-
HUX PEHOTUNIB Ta KIHOYOBUX MAPKEPIB, WO A03BONAIOTL iAeHTUdIKYBATU PaHHI NPOSABU NATONONYHUX 3MiH Y cepLie-
BO-CYAMHHIN Ta HUPKOBIN cucTemax. JocniakeHHa oxonuno 211 nauieHTiB, Aki Oyan po3nogineHi Ha YoTMpK rpynu
3a/1eXKHO Big, KOMOpPbigHOCTI. 3aCTOCOBYBAMCH KANiHIYHI, 1abopaTopHi Ta iIHCTPYMEHTaNbHi MeToAM, 30KpemMa OLiHKa
ninigHoro ¥ ByrnesogHoro npodinis, NOKasHMKIB cepueBoi HeaocTaTHOCTI (KapaioTpodiH-1, NT-proBNP) Ta dpyHKLUiT
HUPOK (uncTaTnH C, HenTpodiNbHO-KenaTnHas-acouiioBaHMit ninokaniH — NGAL), a Takox exokapgiorpagis.

PesynbTaTu OCNIAXKEHHA 403BONUAN BUALINUTU TPU KapaiomeTaboniyHi peHoTunu. MauieHTr 3 AT Ta OXK gemoH-
CTPYIOTb MOCTYMNOBUIA PO3BUMTOK HUPKOBOI NaTonorii 3 nigsuweHHam pisHiB NGAL Ta umctatuHy C, Wo nigkpecntoe
HeobXiAHICTb MOHITOPUHTY LMX MapkepiB. MauieHTn 3 Al Ta L2 xapaKTepusyoTbCs 3HAYHMMM 3MiHaMK y cepLie-
BO-CYAMHHIN cUCTeMi, 30Kpema NiaBULLEHUMM PiBHAMM KapaioTpodiHy-1 Ta NT-proBNP, wo Bigobparkae nporpecms-
He HaBaHTaXeHHs Ha cepue. Halbinbll BUparkeHi NopyLWweHHA BUSB/IEHI Y NaLiEHTIB 3 KOMBIHOBAHOI NATO/IONIED
(AT, LLO2, OX), aki matoTb 3HAYHi 3MiHK B /liNiAHOMY Ta Byr1eBoAHOMY 06MiHi, GYHKLiT HUPOK i CTPYKTypi cepus.

JocnifayKeHHA AeMOHCTPYE BaXK/IMBICTb iHTENPOBAHOrO NiAX04y A0 AiarHOCTMKM Ta Tepanii, 30Kpema 3acTocy-
BaHHSA iHAMBIAYaNi30BaHWUX CTpaTerin Ha OCHOBI GEHOTMNIB NALLiEHTIB. BuaineHHA KNOYOBUX IHAMKATOPIB, TAKUX AK
NGAL, KapgioTpodiH-1 Ta NT-proBNP, cnpusae paHHbOMY BUAB/IEHHIO YCKAAAHEHb Ta 3HUMKEHHIO KapaioBacKynspHO-
ro pusuky. OTpUMaHi pe3ynbTaT MOXKYTb ByTW BUKOPUCTAHI A8 BAOCKOHANEHHA NiAX04iB A0 NiKyBaHHA Komopbis-
HUX CTaHiB i MOHITOPUHIY MALEHTIB 3 NiABULLEHNUM PU3UKOM.

KntouoBi cnosa: KapgiomeTaboniyHi deHOTUNN, apTepianbHa rinepTeHsin, LyKpoBuit aiabet 2 TUMy, OXUPIHHS,
KapaioTpodiH-1, NT-proBNP, NGAL.

CARDIOMETABOLIC PHENOTYPES IN PATIENTS WITH ARTERIAL HYPERTENSION, TYPE 2 DIABETES MELLITUS
AND OBESITY AND THEIR KEY INDICATORS

Dunaieva l. P.

Abstract. This paper examines the specifics of cardiometabolic phenotypes in patients with arterial hypertension
(AH), type 2 diabetes mellitus (T2DM), and obesity (OB). It was aimed at defining the typical phenotypes and key
markers that allow us to identify early signs of pathological changes in the cardiovascular and renal systems. This
study enrolled 211 patients who were divided into four groups depending on comorbidity. Clinical, laboratory, and
instrumental methods were used, including assessment of lipid and carbohydrate profiles, heart failure indices
(cardiotrophin-1, NT-proBNP) and renal function (cystatin C, neutrophil gelatinase-associated lipocalin (NGAL)), as
well as echocardiography.

The resulting findings revealed three cardiometabolic phenotypes. Patients with AH and OB exhibit a gradual
development of renal pathology with increased levels of NGAL and Cystatin C, which underscores the need to
monitor these markers. Patients with AH and T2DM are associated with significant changes in the cardiovascular
system, in particular, elevated levels of cardiotrophin-1 and NT-proBNP, which reflects a progressive heart strain. The
most striking disorders are found in patients with combined pathology (AH, T2DM, and OB), who have significant
changes in lipid and carbohydrate metabolism, renal function, and heart structure.

This study proves the importance of a comprehensive approach to diagnosis and therapy, including personalized
strategies based on patient phenotypes. Identifying key indicators, such as NGAL, cardiotrophin-1, and NT-proBNP,
contributes to the early diagnosis of complications and reduces cardiovascular risk. These results can be used to
improve approaches to the treatment of comorbid conditions and observe high-risk patients.

Key words: cardiometabolic phenotypes, arterial hypertension, type 2 diabetes mellitus, obesity, cardiotrophin-1,
NT-proBNP, NGAL.
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