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Abstract

To study the compartments of fat depots and some cardiometabolic markers in patients with
chronic heart failure with preserved ejection fraction (CHF), prediabetes and abdominal obesity.
In the studied sample, the values of body weight, glomerular filtration rate and concentration of
NT-proBNP in blood plasma were higher in men compared with these indicators in women. The
level of NT-proBNP in men with grade 3 obesity turned out to be minimal, only slightly exceeding
the diagnostic limit. The highest rates of HFRS were recorded in women with obesity of the 2nd
and 3rd degrees, which emphasizes their pro-inflammatory status. Visceral epicardial and pre-
abdominal fat compartments did not differ significantly in both sexes.

Keywords: chronic heart failure with preserved ejection fraction, prediabetes, obesity, NT-
proBNP, C-reactive protein, epicardial fat, premesenteric fat, subcutaneous fat, men, women.

Introduction

Due to an increase in life expectancy, the increasing spread of obesity, insulin resistance and the
use of cytotoxic drugs, multiple effects on the myocardium of other metabolic factors, an increase
in the number of cardiovascular diseases (CVD), the problems of chronic heart failure (CHF) as
the final stage of the cardiorenometabolic continuum are becoming increasingly important [1, 2].
In recent years, special attention has been paid to the study of CHF with preserved ejection fraction
(CHF), which is due to both the widespread prevalence and difficulties in diagnosing and treating
this condition [3]. Compared with patients suffering from CHF with a reduced ejection fraction,
patients with CHF are more often hospitalized not for decompensation of heart failure, but because
of concomitant diseases (obesity, hypertension, type 2 diabetes mellitus) [4]. The data of studies
devoted to the study of the humoral and structural-functional characteristics of patients with CHF,
prediabetes and abdominal obesity (AO) are limited.
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The purpose of the study
To study the compartments of fat depots and some cardiometabolic markers in patients with CHF,
sFV, prediabetes and AO.

Material and methods

On the basis of the NIITPM branch of the ICiG SB RAS, an interventional single—center open
randomized controlled trial "Efficacy and safety of prolonged-release metformin in patients with
prediabetes, CHF and AO" is being conducted, including 4 consecutive periods: screening, an
introductory period (for 4 weeks. prior to randomization, when all patients will take the original
prolonged—acting metformin at a dose of 1000-1500 mg/day with an assessment of its
tolerability), randomization (the metformin group and the comparison group) and the main period
- observation, clinical, laboratory and instrumental studies in patients of the two specified groups
against the background of basic therapy of CHF (52 weeks, or 12 months). Currently, the stage of
recruitment and initial examination of patients has been completed.

Research materials and methods

In our study, only in 52.5% of patients with symptoms and signs of CHF, prediabetes and AO, the
level of NT-proBNP exceeded the diagnostic values for it. Among 58 (47.5%) patients with NT-
proBNP levels <125 pg/ml, men prevailed, more than 2/3 of whom were obese, including 4
patients with morbid. In 16 (76.2%) women not included in the study, obesity of the 1st and 2nd
degree was registered in equal proportions. It can be assumed that the failure to reach the diagnostic
level of NT-proBNP in a number of patients is due to obesity. Released in 2019. The "Practical
Guide of the Association of HF of the European Society of Cardiology on the use of NUP
concentrations™ recommends to reduce the established threshold concentrations to 50% in order to
achieve diagnostic accuracy of markers in patients with obesity (without ranking it by degree) [7].
However, in domestic and foreign recommendations on the diagnosis and treatment of CHF, the
reference values of the NUP for such patients remain the same. At the same time, current European
conciliation documents indicate that in some (up to 20%) patients with invasively proven CHF,
especially those accompanied by obesity, the NUP indicators are lower than diagnostic values [9].
In a study by J. Vaishnav et al. [15] 3 groups of patients with CHF participated: the first — without
obesity (n=17.7 men), the second — with obesity of the 1st and 2nd degree (n=26.11 men), the
third - with morbid obesity (n=46.10 men). In hospitalized patients with CHF, the level of NT-
proBNP was inversely proportional to BMI, and it was maximally reduced with grade 3 obesity in
both men and women. In our study, in patients with CHF, prediabetes and AO, only men
demonstrated the lowest values of NT-proBNP in morbid obesity compared with men with obesity
of the 1st or 2nd degree. The maximum values of NT-proBNP in both men and women were
observed with obesity of the 2nd degree, and in men with obesity of the 3rd degree they were
statistically significantly lower than in the group with obesity of the 1st and 2nd degree. Among
women with morbid obesity, the level of NT-proBNP reached values comparable to those of
women with grade 1 obesity, but this trend did not reach statistical significance (p=0.235) when
compared with patients with grade 2 obesity. Unfortunately, the sex composition of the samples
of most studies does not allow us to detail the patterns of the influence of obesity in men and
women on the level of NUP, which indicates the need for large-scale studies.

10| Page




cﬁ.ﬁ
= "t:::,:.
. A

i

i

, Practice and Nursing

0
I
O Z
cC 3
2N C
O =
O 9
D
= c
O 5
—_ 9
© =
S a
S5
@)
=
<
=
O

% Web of Med

a4
4

Volume 2, Issue 3, March 2024 ISSN (E): 2938-3765

According to the literature, the level of NUP in women is higher than in men, which is most often
associated with the influence of sex hormones. Estrogens have been reported to have a stimulating
effect on the formation of NUP, while androgens, on the contrary, inhibit it, although there is
currently no description of the exact mechanisms of these interactions [6]. In our study, the level
of NT-proBNP in men was higher than in women, which can be explained by the age of the patients
included in the study, most of whom were postmenopausal, as well as greater activation of
neurohumoral systems in men with CHF, prediabetes and AO. It is also necessary to note the
tendency (which did not reach statistical significance, which may be due to a small number of
observations) to a higher frequency of CHF Il FC (NYHA) in men, which could affect the NT-
proBNP indicators. The men we surveyed were more likely to have smoked in the past or are
currently smoking. The effect of smoking on the level of NT-proBNP in CHF has not been studied,
currently there are only data obtained from samples of patients without CHF demonstrating an
independent positive relationship between the level of NT-proBNP >125 pg/ml and smoking [18,
19].

Among the men included in the study, two took valsartan in combination with a non—Ilysine
inhibitor, sacubitril, which increases the concentration of cerebral NUP. At the same time, the
enzyme neprilysin does not cleave NT-proBNP, the concentration of which we estimated in our
work. That is why the inhibition of neprilysin by valsartan + sacubitril had no effect on the
concentration of NT-proBNP in plasma [6].

Conclusion

The first stage of the study suggests the absence of a standard humoral response in the form of an
increase in NT-proBNP in patients with CHF, prediabetes and AO aged 45-60 years. In almost
half (47.5%) of the examined patients of both sexes with symptoms and clinical signs of CHF, as
well as with structural heart damage, the level of NT-proBNP was <125 pg/ml. The men included
in the study had a higher body weight, calculated GFR values, and NT-proBNP levels in blood
plasma than women. At the same time, in men with morbid obesity, the level of NT-proBNP was
minimal. The highest level of HCRP was registered in the combined group of women with obesity
of the 2nd and 3rd degrees, which emphasizes the pro-inflammatory status of these patients
associated with a likely unfavorable cardiovascular prognosis. Evaluation of visceral epicardial
and preperitoneal fat compartments did not demonstrate significant differences in both sexes,
which is not typical for the female cohort and indicates pronounced metabolic disorders in
postmenopausal women. Thus, the structural and humoral pathogenetic prerequisites for the
effects of metformin with prolonged release have been determined, taking into account its multiple
cardiorenometabolic pleiotropic effects, the description of which in the studied cohort of men and
women will be devoted to the next article.
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