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Objective: This study aimed to evaluate the effects of empagliflozin on carbohydrate 
metabolism and lipid profile in patients with chronic heart failure and kidney 
dysfunction. Method: A total of 54 patients were enrolled and received empagliflozin 
therapy for six months. Clinical parameters, including fasting glucose, glycated 
hemoglobin (HbA1c), insulin levels, total cholesterol, low-density lipoprotein (LDL), 
high-density lipoprotein (HDL), triglycerides, and glomerular filtration rate (GFR), 
were measured before and after treatment to assess metabolic and renal outcomes. 
Results: The findings demonstrated significant reductions in glucose, HbA1c, insulin, 
total cholesterol, LDL, and triglycerides, alongside an increase in HDL levels, while 
GFR remained stable throughout the treatment period. These outcomes suggest 
favorable metabolic modulation without deterioration of renal function. Novelty: This 
study provides novel clinical evidence supporting the dual cardiometabolic benefits of 
empagliflozin in patients with concurrent heart failure and renal impairment, 
emphasizing its therapeutic potential beyond glycemic control in improving overall 
metabolic health and cardiovascular protection. 
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INTRODUCTION  

Chronic heart failure (CHF) and kidney dysfunction represent a serious clinical 

problem, as their combination significantly worsens the patient's prognosis and limits 

therapeutic possibilities. 

Carbohydrate and lipid metabolism disorders are key factors contributing to the 

progression of cardiovascular complications in this category of patients [1] 

In recent years, the use of 2-type sodium-glucose co-conveyor inhibitors (SGLT-2), 

particularly empagliflozin, has shown cardioprotective and nephroprotective effects is of 

particular interest [2]. 

However, the effect of this therapy on metabolic indicators remains insufficiently 

studied, which determines the relevance of this study. 

SGLT2 inhibitors such as dapagliflozin and empagliflozin have a positive effect on 

cardiovascular and renal outcomes in patients with CVD and CKD. Zannad et al. and 

Perkovic et al. showed that the use of these drugs significantly reduces the risk of 

cardiovascular and renal events, regardless of the presence of diabetes mellitus [3]. 

The work of Perepech N.B. et al. describes the clinical effectiveness of 2-type 

sodium-glucose co-conveyor inhibitors (IGCT-2). Information on the mechanisms of 

action of this class of drugs is provided and their use in the treatment of patients with 
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diabetes mellitus (DM) and chronic heart failure (CHF) is substantiated. The results of 

large randomized clinical trials, in which the effectiveness of INGCT-2 was assessed, 

were discussed [4]. Data on the favorable influence of in-GCT-2 on the risk of 

cardiovascular events in patients with type 2 diabetes mellitus and the evidence of 

dapagliflozin and empagliflozin's ability to improve the prognosis of patients with CVD 

with low left ventricular ejection fraction without diabetes mellitus are presented. 

Confirmation and mechanisms of the nephroprotective effect of INGCT-2 in patients with 

diabetes mellitus and SLE were considered [5]. 

The use of SGLT2 inhibitors also leads to a decrease in blood glucose levels, which 

is especially important for patients with diabetes. In the study Wheeler et al. it was shown 

that dapagliflozin reduces the risk of renal failure progression by 28%, making it an 

important component of therapy in patients with CKD [6]. 

Purpose of the research: 

 Evaluate the dynamics of carbohydrate metabolism and lipid profile indicators in 

patients with SLE and renal dysfunction against the background of empagliflosin 

therapy. 

 

RESEARCH METHOD 

The study included 54 patients with NYHA functional class II-III CVD and renal 

dysfunction (average age - 63.1 ± 5.2 years, 30 men and 24 women) [7]. 

This study was conducted at the Republican Specialized Scientific and Practical 

Center for Therapy and Medical Rehabilitation, in the cardiorehabilitation department. 

All patients received empagliflozin therapy at a dose of 10 mg/day for 6 months. 

The glomerular filtration rate (GFR) was 58.2 ± 6.5 ml/min/1.73 m2,[8]. 

Carbohydrate metabolism assessment included determining fasting glucose 

levels, glycated hemoglobin (HbA1c), and insulin levels. The lipid profile was assessed 

by the level of total cholesterol, low-density lipoproteins (LDL), high-density lipoproteins 

(HDL), and triglycerides. All indicators were analyzed before the start of therapy and 

after 6 months of treatment [9]. 

 

RESULT AND DISCUSSION  

Result 

Analysis of the obtained data showed a significant improvement in metabolic 

indicators in patients against the background of empagliflosin therapy. A decrease in 

fasting glucose and glycated hemoglobin levels indicates improved carbohydrate 

metabolism control, which is especially important for patients with a high risk of 

cardiovascular complications progressing </2 [10]. 

In the table 1 shows that, the positive dynamics of the lipid profile, in particular, a 

decrease in the level of total cholesterol and LDL, is accompanied by an increase in the 

level of HDL, which indicates favorable changes in lipid metabolism. These changes can 

be related to both the direct effect of empagliflozin and its indirect effects on fat 

metabolism and insulin sensitivity [11]. 
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Table 1. Dynamics of adipose tissue and cardiometabolic parameters against the 

background of empagliflosin therapy 

Indicator Originally After 6 months p-value 
Fasting glucose, 
mmol/l 

7.8 ± 1.2 6.5 ± 1.1 <0.05 

HbA1c, % 7.1 ± 0.8 6.4 ± 0.7 <0.05 
Insulin, mcD/ml 18.4 ± 5.2 15.1 ± 4.6 <0.05 
Total cholesterol, 
mmol/l 

5.6 ± 1.1 5.0 ± 0.9 <0.05 

LDL, mmol/l 3.2 ± 0.8 2.7 ± 0.7 <0.05 
HDL, mmol/l 1.1 ± 0.2 1.3 ± 0.2 <0.05 
Triglycerides, 
mmol/l 

2.1 ± 0.7 1.8 ± 0.6 <0.05 

Note: The significance of differences was assessed using Student's t-test. Differences were 

considered statistically significant at p<0.05. 

 

Analysis of the obtained data showed a significant improvement in metabolic 

indicators in patients against the background of empagliflozin therapy. After 6 months 

of therapy, a decrease in fasting glucose levels from 7.8 ± 1.2 mmol/l to 6.5 ± 1.1 mmol/l 

(p<0.05), glycated hemoglobin (HbA1c) from 7.1 ± 0.8% to 6.4 ± 0.7% (p<0.05), and insulin 

levels from 18.4 ± 5.2 μIU/ml to 15.1 ± 4.6 μIU/ml (p<0.05) was observed. The lipid 

profile also improved: total cholesterol decreased from 5.6±1.1 mmol/l to 5.0±0.9 mmol/l 

(p<0.05), LDL from 3.2±0.8 mmol/l to 2.7±0.7 mmol/l (p<0.05), triglycerides from 2.1±0.7 

mmol/l to 1.8±0.6 mmol/l (p<0.05). At the same time, an increase in the level of HDL 

from 1.1 ± 0.2 mmol/l to 1.3 ± 0.2 mmol/l was observed (p<0.05). The glomerular 

filtration rate (GFR) remained relatively stable: 58.2 ± 6.5 ml/min/1.73 m2 at the 

beginning of the study and 58.7 ± 6.2 ml/min/1.73 m2 after 6 months (p=0.08) [12]. 

Discussion 

 The study results demonstrate the positive effect of empagliflozin on 

carbohydrate and lipid metabolism in patients with SLE and renal dysfunction. 

Significant decrease in fasting glucose and HbA1c levels indicates improved glycemic 

control, which aligns with previous clinical studies. A decrease in insulin levels indicates 

a potential improvement in insulin sensitivity, which may be related to the drug's effect 

on glucose and fat metabolism [13]. 

Normalization of the lipid profile, in particular, a decrease in the level of total 

cholesterol and LDL, while simultaneously increasing HDL, confirms the positive effect 

of empagliflozin on atherogenic risk factors [14]. 

 A decrease in triglyceride levels also reflects improved lipid metabolism and 

potentially reduces the risk of cardiovascular complications progressing. 

The safety of therapy is confirmed by the absence of significant side effects and 

stabilization of renal function indicators, which emphasizes the possibility of long-term 

use of empagliflozin in this category of patients [15]. 
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CONCLUSION 

Fundamental Finding : The present study concludes that six months of 

empagliflozin therapy in patients with systemic lupus erythematosus (SLE) and renal 

dysfunction significantly improves carbohydrate metabolism and lipid profile, thereby 

potentially reducing cardiovascular risk. Implication : These findings highlight the 

promising role of empagliflozin as an adjunct therapeutic option for managing metabolic 

disturbances in SLE patients with renal impairment, suggesting its utility in 

comprehensive cardiovascular risk management. Limitation : However, the study’s 

relatively short duration and limited sample size constrain the generalizability of the 

results and preclude a definitive assessment of long-term renal and cardiovascular 

outcomes. Future Research : Further longitudinal and large-scale randomized controlled 

trials are recommended to confirm these findings, explore underlying mechanisms, and 

determine the broader therapeutic potential of empagliflozin in autoimmune and 

cardiorenal comorbidities. 
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