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Abstract: Chronic heart failure (CHF) is a clinical syndrome characterized by a 

progressive decline in cardiac function, leading to high rates of disability and mortality. In 

recent years, the leading role of inflammatory processes in its pathogenesis has been 

established, and the clinical significance of cytokines such as IL-6 and TNF-α is being 

extensively studied. This study analyzes the effectiveness of individualizing treatment 

strategies based on the levels of these biomarkers. The results revealed that an 

individualized approach not only normalizes laboratory parameters but also demonstrates 

a significant advantage in improving cardiac function, alleviating symptoms, and reducing 

the risk of rehospitalization. 
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INTRODUCTION 

Chronic heart failure is regarded as 

one of the most complex and prevalent 

pathologies in the field of cardiology 

today. Although the developmental 

mechanisms of the disease were long 

explained primarily by hemodynamic and 

neurohormonal factors, modern scientific 

perspectives have significantly broadened 

this understanding. 

Currently, the activation of the 

immune system and an increase in 

inflammatory mediators play a central 

role in the pathogenesis of CHF. In 

particular, the cytokines IL-6 and TNF-α 

exert a direct negative effect on the 

structure and function of the heart 

muscle. 

Elevated IL-6: 

• exacerbates cardiomyocyte 

hypertrophy 

• stimulates a systemic 

inflammatory response 

• increases the synthesis of acute-

phase proteins 

Meanwhile, TNF-α: 

• activates intracellular apoptotic 

processes 

• suppresses myocardial contractile 

function 

• impairs vascular tone 

From this perspective, an 

individualized approach based on the 
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patient's biological characteristics is of 

greater importance in the treatment of 

CHF than a single, standard regimen. 

 

Materials and Methods 

The study was conducted in a 

clinical setting and involved a total of 120 

patients with chronic heart failure. 

Patients were divided into two groups 

according to their clinical status and 

laboratory parameters. 

The first group received a 

conventional treatment regimen, which 

included ACE inhibitors or ARNIs, beta-

blockers, diuretics, and mineralocorticoid 

receptor antagonists. 

In the second group, treatment was 

tailored based on biomarker levels. 

Specifically: 

• In cases of elevated IL-6, anti-

inflammatory strategies were intensified. 

• For patients with elevated TNF-α, 

medications with metabolic and 

pleiotropic effects were added to the 

regimen. 

Patients were monitored 

dynamically over a 6-month period. 

RESULTS 

The research findings clearly 

demonstrated the superiority of an 

individualized approach. 

In patients with initially elevated IL-

6 levels, a significant decrease was 

observed post-treatment. This indicates a 

reduction in inflammatory activity. 

Similarly, TNF-α indicators also 

declined, suggesting that the process of 

myocardial damage has slowed. 

Clinically: 

• The physical activity of patients 

increased 

• Dyspnea and fatigue decreased 

• The cardiac ejection fraction 

improved 

Positive changes observed in the 6-

minute walk test indicate the restoration 

of peripheral circulation and muscle 

metabolism. 

Furthermore, the incidence of 

rehospitalization was significantly lower 

in the group that received individualized 

treatment. 

Statistical analysis 

The results of the Cox regression 

analysis indicated that an individualized 

treatment strategy significantly reduces 

the risk of cardiovascular complications. 

This risk reduction is clinically 

significant, confirming the tangible 

benefits of the treatment. 

The results of the ROC analysis 

demonstrated the high diagnostic value of 

IL-6 and TNF-α. These biomarkers can 

be used to identify high-risk patients. 

Furthermore, the Kaplan-Meier 

analysis confirmed better long-term 

outcomes in patients who received 

individualized therapy. 

DISCUSSION 

The results of this study reaffirm the 

crucial role of inflammatory processes in 

the pathogenesis of heart failure. 

Changes mediated by cytokines 

include: 

• disruption of cellular energetics 

• increased oxidative stress 

• remodeling of the myocardial 

structure 
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Individualized treatment directly 

influences these pathogenetic 

mechanisms. 

The medications used in modern 

pharmacotherapy (SGLT2 inhibitors, 

ARNIs, statins) possess an additional 

anti-inflammatory effect, which further 

enhances their efficacy. 

Clinical Significance 

A biomarker-based approach: 

• enables individualized patient 

assessment 

• optimizes treatment 

• reduces unnecessary or ineffective 

therapy 

CONCLUSION 

Individualizing treatment based on 

inflammatory biomarkers offers a 

significant clinical advantage for patients 

with chronic heart failure. This approach 

is vital for improving the disease 

prognosis, restoring cardiac function, and 

enhancing patients' quality of life. 
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