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 The aim of the study was to study the features of left ventricular myocardial 

remodeling processes in patients with chronic heart failure, depending on 

kidney dysfunction. 150 patients with chronic heart failure (CHF) I-III 

functional class (FC) were examined. The patients were divided into 2 

study groups: group I consisted of 81 patients with CHF FC I-III with eGFR 

>60 ml/min/1.73 m2, group II consisted of 69 patients with CHF FC I-III 

with eGFR ≤60 ml/min/1, 73m2. Patients with CHF with impaired renal 

function were characterized by a pronounced decrease in the contractility 

of the left ventricular myocardium with a predominance of the eccentric 

type of left ventricular hypertrophy. 
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1. INTRODUCTION 

According to numerous prospective studies, even a slight decrease in kidney function is associated with an 

increased risk of cardiovascular diseases (CVD) and their complications, regardless of other risk factors [1], 

[2]. It has been shown that the prevalence of CVD in the population of patients with reduced functional ability 

of the kidneys is 64% higher than in individuals with preserved function. An independent inverse relationship 

has been found between a glomerular filtration rate (GFR) <60 ml/min/1.73 m2 and an increased risk of death, 

cardiovascular complications (CVD), and hospitalization [3]. The incidence of new cardiovascular 

complications is 4.8% in patients with stage 2 chronic kidney disease (CKD) and almost doubles in stages 3-

4 [4]. Kidney dysfunction (RD) significantly worsens the prognosis in patients with CHF and low left 

ventricular ejection fraction (LVEF) [5]. Randomized trials of SOLVD and SAVE have shown an association 

between DP and mortality in patients with LV systolic dysfunction [6], [7]. With a decrease in the glomerular 

filtration rate (GFR) <60 ml/min/1.73 m2, the risk of mortality increased by 2.1 times, with reduced LV 

systolic function - by 3.8 times [8]. 

 

THE AIM to study the features of left ventricular myocardial remodeling processes in patients with chronic 

heart failure depending on kidney dysfunction. 

 

2. Material and methods 

150 patients with chronic heart failure (CHF) of I-III functional class (FC) were examined with an assessment 
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of the clinical condition, exercise tolerance, left ventricular remodeling processes and the functional state of 

the kidneys. All examined patients were divided into groups according to FC CHF: with FC CHF I (38 

patients), with FC II CHF (62 patients and with FC III CHF (50 patients). The structural and functional state 

of the myocardium and the process of LV remodeling was assessed by echocardiography with 

dopplerography. EchoCG was performed on the MEDISON ACCUVIX V20 device (Korea), using a 3.25 

MHz probe in standard echocardiographic positions, by the transthoracic method in the supine position and 

on the left side by echocardiography in M- and B-modes in accordance with the recommendations 

Echocardiography of the American Association of Echocardiography (ASE). Echocardiography evaluated 

the structural parameters of the heart. The functional state of the kidneys was determined by the calculation 

method according to CKD-EPI. To assess the echocardiographic parameters of the LV in patients with chronic 

heart failure of I-III FC, depending on the severity of kidney dysfunction (KD), all examined The patients 

were divided into 2 study groups: Group I consisted of 81 patients with CHF FC I-III with eGFR >60 

ml/min/1.7 3m2, group II consisted of 69 patients with CHF FC I-III with eGFR ≤60ml/min/1.73m2. 

 

3. FINDINGS AND DISCUSSION 

The progression of KD in patients with CHF is characterized by changes in the size of the left ventricle. At 

the same time, group II patients with eGFR ≤60 ml/min/1.73 m2 differ from group I eGFR>60 ml/min/1.73 

m2 in terms of LVESD value of 3.72±0.04 versus 4.1±0.05 (8.44%; p<0.01). These changes in LV parameters 

caused an increase in LVM in the group of patients with eGFR ≤60 ml/min/1.73 m2. There was a significant 

increase in LVM by 10.25% (p<0.001) in relation to the data of group I with eGFR>60 ml/min/1.73 m2, 

respectively. 

 

At the same time, the parameters Ls - the longitudinal size of the LV, defined as the distance from the base 

of the papillary muscles to the apex of the heart in systole increased by 8.6% (p<0.01) and the Ld parameter 

by 6.02% and was not significant (Table 1). 

 

Table 1 Structural and geometric parameters of the left ventricle in patients with CHF depending on GFR 

(М±SD) 

Indicator 

 

eGFR>60 

ml/min/1.73m
2
 

(n= 81) 

eGFR ≤60 

ml/min/1.73m
2
 

(n=69) 

Left ventricular posterior wall 

thickness (LVPWT),  cm 
1,08±0,01 1,09±0,01 

Interventricular septal thickness 

(IVST), cm 
1,11±0,01 1,13±0,01 

Left ventricular end-diastolic 

dimension (LVEDD), cm 
5,23±0,05 5,46±0,05** 

Left ventricular end-systolic 

dimension (LVESD), cm 
3,72±0,04 4,1±0,05*** 

The left atrium (LA), cm 3,36±0,04 3,74±0,05** 

The aorta, cm 3,13±0,03 3,36±0,035** 

https://www.teikyomedicaljournal.com/
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Relative wall thickness (RWT) 0,45±0,005 0,42±0,006*** 

Ls, cm 38,6±0,69 42,2±0,67** 

Ld, cm 48,8±1,05 51,91±1,38 

Left ventricle mass (LVM), g 249,4±5,55 277,93±5,71*** 

 LV mass index (LVMI), g/cm2 131,5±3,1 142,4±3,15* 

 

Note: *p value<0.05; ** p<0.01; ***р<0.001 significance between indicators in patients with eGFR ≤60 and 

eGFR >60 ml/min/1.73 m2 

 

Thus, the results of the analysis of the dimensions of the LV and LA cavities, as well as the walls of the LV, 

established the peculiarity of structural and geometric changes in the left parts of the heart in patients with 

CHF I-III FC. Patients with CHF and KD (eGFR ≤60 ml/min/1.73 m2) are characterized by more pronounced 

manifestations of cardiac remodeling, which, of course, should be reflected in the state of LV function.  

 

The results of the analysis of EchoCG indicators established the features of changes in the structural and 

geometric parameters of the heart and the functional state of the left ventricle in patients with CHF I-III FC, 

depending on eGFR. It was found that in patients of group II with eGFR ≤60 ml/min/1.73 m2, there was a 

slight increase in the size of the LA by 10.23% (p<0.001) compared to group I and amounted to 3.36±0.04 

versus 3.74 ±0.05 cm. 

 

Analysis of LV systolic function depending on the presence of kidney dysfunction showed that the 

progression of the severity of KD is accompanied by an increase in LV volume parameters, pronounced 

structural restructuring, and the degree of LV dilatation. At the same time, in group II with eGFR ≤60 

ml/min/1.73 m2, there was an increase in end-diastolic volume (EDV) by 10.1% (p<0.001), end-systolic 

volume (ESV) by 20.7% (p<0.001) in relation to the data of group I with eGFR> 60 ml/min/1.73m2. Further 

analysis of the parameters of LV systolic function (EF), as well as fractional shortening (Fs, %) of the LV in 

systole, showed that in group II these indicators had significant differences with group I. There was a 

significant difference in EF by 10.5% and 25.4%, and Fs by 11.2% (p<0.001) (Table 2). 

 

Table 2 Indicators of LV systolic function in patients with CHF depending on GFR (M±SD) 

Indicator 

 

eGFR>60 

ml/min/1.73m
2
 

(n= 81) 

eGFR ≤60 

ml/min/1.73m
2
 

(n=69) 

Stroke volume (SV), mL 67,4±1,55 67,1±1,58 

Preserved  ejection fraction (HFpEF), % 52,7±0,28 47,64±0,61*** 

End-diastolic volume (EDV), mL 131,22±2,73 145,9±2,93*** 

End-systolic volume (ESV), mL  61,4±1,35 77,43±1,99*** 

Heart rate 73,84±1,02 75,81±1,11 

FS, % 28,23±0,25 25,4±0,46*** 
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Note: ***p value <0.001 significance between indicators in patients with eGFR≤60 and eGFR >60 

ml/min/1.73m2 

 

Thus, a comprehensive analysis of EchoCG indicators indicates that DP in CHF contributes to a pronounced 

decrease in LV systolic function. The decrease in the LVEF level in patients with eGFR ≤60 ml/min/1.73 m2 

is evidence of the role of the severity of DP in the decrease in systolic function in patients with CHF. With 

the development of CHF, LV dysfunction is the main trigger, and LV EF is the main factor determining the 

prognosis of CHF, impaired renal function is also the most important predictor of poor prognosis in patients 

with CHF, even more significant than the severity of HF and LV EF [9], [10]. With severe disorders of LV 

myocardial contractility, a decrease in GFR, as a rule, coincides with the appearance of another unfavorable 

marker - an increase in the concentration of natriuretic peptides in plasma [11], [12]. 

 

Analysis of the obtained initial data showed that left ventricular remodeling leads not only to structural 

restructuring of the left ventricle, accompanied by dilatation of the cavity, thinning of the walls, and a decrease 

in myocardial contractility, but also to a change in the geometric shape of the left ventricle. 

 

The results of the analysis of diastolic function data according to Doppler EchoCG data showed unreliable 

differences in the parameters of early diastolic filling deceleration time (DT) and LV isovolemic relaxation 

time (IVRT) in relation to the data of group I with eGFR> 60 ml / min / 1.73 m2 (p> 0 .05). 

 

Analysis of diastolic function parameters in patients of group II with eGFR ≤60 ml/min/1.73 m2 showed an 

increase in the maximum rate of early filling of the left ventricle compared to group I by 13.25% (p<0.001). 

The changes described above were also reflected in the level of the E/A ratio, which led to an increase in this 

indicator by 20.5% in patients with CHF eGFR≤60 ml/min/1.73 m2 in relation to CHF with eGFR>60 

ml/min/1 .73m2 (p<0.001) (Table 3). 

 

Table 3 Indicators of LV diastolic function in patients with CHF depending on GFR (M±SD) 

Indicator 

 

eGFR>60 

ml/min/1.73m
2
 

(n= 81) 

eGFR ≤60 

ml/min/1.73m
2
 

(n=69) 

Е, cm\s 0,58±0,01 0,67±0,017*** 

А, cm\s  0,71±0,017 0,68±0,02 

Е/А 0,89±0,04 1,12±0,05*** 

IVRT, ms 83,25±0,99 85,01±0,8 

DT, ms 179,5±2,07 177,8±2,1 

 

Note: ***p value <0.001 significance between indicators in patients with eGFR≤60 and eGFR >60 

ml/min/1.73m2 

 

4. CONCLUSION 

Thus, the obtained results of the study of EchoCG parameters indicate a significant contribution of the 

development of KD to the progression of LV remodeling, deterioration of both systolic and diastolic LV 
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function in patients with CHF. The results of the analysis of indicators of the dimensions of the LV and LA 

cavities, as well as the walls of the LV, established the peculiarity of structural and geometric changes in the 

left heart in patients with CHF I-III FC. An increase in LV wall tension during remodeling, combined with 

activation of neurohumoral factors, leads to the progression of its contractile and diastolic dysfunction, which 

maintains a vicious circle in which high stress stimulates the process of maladaptive remodeling with a 

transition to an increasingly spherical shape of the ventricle, resulting in further an increase in myocardial 

stress [13], [14]. Patients with CHF and impaired renal function are characterized by more pronounced 

manifestations of cardiac remodeling and with a predominance of eccentric LVH, which undoubtedly should 

be reflected in the state of LV function. A comprehensive analysis of echocardiographic parameters indicates 

that KD contributes to a pronounced decrease in LV systolic function. 
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