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Abstract: 84 patients with chronic heart failure (CHF) NYHA II-IV FC with anemia were 

examined. Of these, 54 are men and 30 are women. All patients were diagnosed with anemia at a 

hemoglobin (Hb) level of less than 120 g/l in men and less than 110 g/l in women. The reason CHF 

was CHD (postinfarction cardiosclerosis) n=40, or CHD with type 2 diabetes mellitus (DM) n=10, 

with arterial hypertension (AH) n=14, or CHD +AH+DM n=10. Correction of the anemia syndrome in 

CHF with the use of MEB, effectively eliminates erythropoietin deficiency, anemia and cytokine 

aggression in patients with CHF with anemia.  
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INTRODUCTION 

Despite the fact that anemia now occupies an important place in our understanding of the pathogenesis 

of heart failure, its structure remains a mystery, as it is the least studied. Anemia is widespread among 

patients with chronic heart failure (CHF) - from 7 to 50% and is of great clinical importance. Anemia 

in CHF is an independent predictor of mortality. The PRAISE study found that with a decrease in 

hematocrit by 1%, the risk of death in patients with NYHA III-IV functional class (FC) CHF increases 

the risk of death by 11%. Results of a meta-analysis of 20 clinical trials, they proved a reliable 

association of anemia with a high risk of death in HF, while these patients had the worst tolerance to 

NYHA class III-IV stress and a low left ventricular ejection fraction (LVEF). On the one hand, 

clinicians focused on the role of erythropoietin (EPO) and its dysfunction. The development of anemia 

in patients with CHF may be with low or elevated EPO. On the other hand, patients with CHF have 

iron deficiency (ID) in 37% of cases. Researchers They showed a significantly lower survival rate in 

CHF patients with ID compared with patients without ID. Patients without anemia had ID in 32% of 

cases. There is a growing awareness that HF, renal failure (PN), and anemia are often concomitant 

diseases that can mutually worsen in a vicious circle that has led to the concept of cardiorenal anemia 

syndrome (CRS) proposed by D.S. Silverberg. In 2011, clinicians supplemented this syndrome with 

the addition of iron deficiency - cardiorenal anemia iron deficiency syndrome. In patients with CHF 

NYHA IV F.K., the level of EPO in plasma increases by 6 times. Many researchers agree that the 

approximate activation of anti-inflammatory cytokines reflects the unfavorable development of LV 

remodeling and the non-stop progression of CHF. The established patterns of changes in the nature and 

degree of aggression of anti-inflammatory cytokines during the development of CHF make it possible 

to objectively assess the role of an insufficient erythropoietin response, which contributes to the 

development of anemia syndrome. Recently, there have been more and more reports about studies and 

their results on the possibility of identifying various drug programs using a particular first-line drug in 

the treatment of CHF. Thus, in the SOLVD study in patients with severe CHF (FC III-IV) and low 

LVEF, 6-week therapy with the ACE inhibitor enalapril at a dose of 20 mg/day did not lead to a 

significant decrease in TNF-α and prostaglandin E2 levels, while C-reactive protein B blood pressure 

decreased. According to 6-month therapy with α1, β1, β2-adrenoblocker carvedilol at a dose of 25 mg / 
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day in patients with severe CHF (FC IV) with reduced LVEF, less than 30% increased LDL and low 

exercise tolerance inhibited TNF-α expression by 31%, and IL-6 by 25%. At the same time, in general, 

the level of anti-inflammatory cytokines remained elevated compared to the norm. However, these 

studies involved patients with CHF without anemia syndrome, or it was not taken into account. The 

treatment of anemia in CHF is still not precisely defined. Apparently, this is due to a vague 

understanding of its pathogenesis, uneven results of clinical trials using drugs that stimulate 

erythropoiesis (erythropoietins) and different designs of studies using iron preparations. The aim of the 

work was to study the erythropoietic efficacy, safety of methoxypolyethylene glycol epoetin beta 

(MEB), its effect on hemoglobin, ferritin, EPO, N terminal pro brain natriuretic peptide (NT proBNP), 

cytokines and regression of symptoms in patients with CHF.  

MATERIALS AND METHODS OF RESEARCH  

84 patients with CHF NYHA II-IV FC with anemia were examined. The average age of the patients 

was 59.7±1.6 years. Of these, 54 were men and 30 were women. LVEF for patients with FC II was 

45% or less, for FC III 40% or less, for FC IV 30% or less. Levels of ferritin, transferrin, 

erythropoietin, NTproBNP, and pathological cytokines were determined in all patients before and after 

6 months of treatment. All patients were divided into 2 randomized groups: group I included 44 CHF 

patients receiving basic CHF therapy, and Group II (main group) included 40 patients CHF with 

anemia, who received basic OIE medications. MAB was prescribed to patients without ID. G was 

considered at a ferritin level of less than 100 mcg/l and 299 mcg/l if transferrin saturation was less than 

20%. All patients were randomized into 2 groups: the main group -40 and placebo - 44 patients. 

According to the study protocol, the exclusion criteria were severe or malignant hypertension, acute 

cerebral circulatory disorders less than 12 months old, and acute MI. 6 months old, acute coronary 

syndrome, chronic obstructive pulmonary disease, mental disorders. All patients included in the study 

protocol received the following drug therapy prior to the start of the treatment program: ACE 

inhibitors, prolonged nitrates, diuretics, digoxin, beta blockers. MEB was prescribed to patients once a 

month at a dose of 0.60 mcg / kg subcutaneously (50 units) for 6 months. If the hemoglobin level 

increased by less than 10 g / l during the month, the dose was increased approximately by 25% each 

month until the individual Hb target level is reached. If the rate of increase in Hb levels exceeds 20 g/l 

per month or the concentration of Hb increases and approaches 120 g /l, the dose was reduced by about 

25%. If the Hb level continued to increase, treatment was interrupted until Hb began to decrease. The 

clinical efficacy, laboratory and functional parameters, and safety of OIE administration were 

evaluated against the background of the use of basic traditional CHF therapy. They took into account 

patients' well-being, baseline level and dynamics of exercise tolerance according to bicycle ergometry 

and a 6-minute walking test. The follow-up of patients during OIE treatment continued for 6 months. 

Initially and after 6 months of follow-up, clinical, functional and laboratory studies were performed, 

including bicycle ergometry, a 6-minute walking test, biochemical blood tests (lipid composition, 

blood aspartate and alanine aminotransferases, creatinine and blood glucose), echocardiographic 

assessment of intracardiac hemodynamics. Serum cytokines interleukin-1(IL-1), IL-6, and tumor 

necrosis factor alpha (TNF-α) were determined using commercial test systems using enzyme 

immunoassay using a standard technique on automatic analyzers. The level of NTproBNP in the blood 

was determined by immobilization of antibodies using the Biomedica reagen. The level of EPO and 

ferritin in the blood was determined on automatic analyzers by the enzyme immunoassay method. 

Each patient gave their written informed consent to participate in the study. Throughout the study, 

patients kept observation diaries, in which daily information about their well-being, exercise tolerance, 

self-measured blood pressure and heart rate was recorded. In the clinical evaluation, the criteria for a 

good erythropoietic effect of MEB were considered to be an increase in Hb levels, regression of HF 

symptoms, a decrease in daily diuretic requirements, as well as an increase in exercise tolerance by 30-

40% or more, and satisfactory by 20-30%, unsatisfactory by less than 20% compared to the initial data. 

The tolerance of OIE was assessed according to the following gradations: excellent - absence of local 

and general effects during a 6-month follow-up; a good one is in the presence of transient side effects 

that did not require drug withdrawal.; unsatisfactory - in the presence of side effects that required drug 

withdrawal. The quality of life (QOL) of patients with CHF was assessed using a specialized 
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Minnesota questionnaire on QOL in CH (Minnesota Living With Heart Failure Questionnaire, 

MLWHFQ). 

THE RESULTS AND THEIR DISCUSSION  

All patients showed good tolerance to OIE. Systolic and diastolic blood pressure and heart rate actually 

returned to normal or remained normal during the follow-up. Under the influence of OIE, there was a 

significant (p<0.05) regression of pathological LV remodeling. Thus, there was a tendency to decrease 

the final diastolic size (CDR) by 26.4% in the OIE group. (p<0.05). The LV final systolic size (CSF) 

decreased by 8.9% (p<0.02). LVEF in the MEB group increased by 23.3% (p<0.02). LV myocardial 

mass (MM), reflecting compensatory cardiac hypertrophy, was reduced in the MEB group by 8.97% 

(p<0.05) compared with the first group. The isovolumic relaxation time (IVRT) in group I was reduced 

by 8.6%, but not significantly, indicating a pronounced diastolic function that could not be corrected 

due to anemia. The initially reduced exercise tolerance (according to the 6-minute walking test) in the 

MEB group compared with the first group turned out to be significantly increased by 30% (p<0.001). 

The positive hemodynamic effect was accompanied by a distinct positive clinical effect of a 32-35% 

decrease in the daily need for diuretics, as well as an improvement in QOL. At the same time, in group 

I, CDR decreased by 13.4%, DAC – by 3.5%, breast cancer – by 3.2%, exercise tolerance - by 23.6%. 

Hb level in group I It increased significantly to 104.5 g/l, and in the group receiving OIE therapy it 

significantly increased to 113.7 g/l. Dynamics of Hb, EPO, ferritin, NTproBNP, and anti-inflammatory 

cytokines IL-1, IL-6, and alpha-TNF in blood serum in patients of both groups during 6-month 

therapy. In group II, compared with group I, the Hb level rose to 113.7±25 g/l, by 21.9% (p<0.05), and 

the EPO level rose to 28.9±11.3 IU/ml (p<0.01) compared with group I, where erythropoietin 

deficiency was observed. Moreover, the increase in EPO was accompanied by an insufficient decrease 

in ferritin levels to 102.7±21.2 micrograms/l with transferrin saturation of more than 20%. In group II, 

an increase in EPO levels in blood serum caused suppression of cytokine activation, an increase in IL-

1 by 0.97% (p<0.02) and IL-6 decreased by 48.4% (p<0.05), TNF-α - by 39.7% (p<0.01). The ongoing 

changes have affected the level of NTproBNP in the blood, which decreased by 47.4% (p<0.02). The 

positive results caused a decrease in Reactive protein, creatinine in blood serum, and increased 

glomerular filtration rate by 30.5%. Moreover, an analysis of the results of a decrease in cytokine 

aggression showed that OIE reduced the level of IL-6 to a greater extent - by 48.4%, while OIE had no 

significant effect on the level of IL-1. a significant increase in its level by 0.97% (p<0.02). In general, 

a decrease in the activation of anti-inflammatory cytokines was accompanied by a reverse 

development of clinical symptoms of HF, regression of LV remodeling, and therefore LV CDR 

decreased by 26.4% (p<0.05) in 6 months, by 13.4% in group I; LVEF increased by 23.3% (from 30 

±1.2 to 37.0±3.3) in group II, and in group I, its increase was noted by 16.6%; breast cancer decreased 

by 8.97% (p<0.05) compared to group I, where this indicator decreased by 3.2%. And initially very 

low exercise tolerance according to the results of the 6-minute walking test increased in group I by 

23.6%, and in group II by 42.8% (p<0.001). These positive changes in intracardiac hemodynamics, 

humoral immune status, and increased Hb levels were accompanied by a clear improvement in QOL. 

The presented data indicate the important role of the anemia syndrome in the pathogenesis of CHF. 

Established changes in Hb, EPO, ferritin combined with an increase in NTproBNP and cytokine 

aggression cause low effectiveness of traditional drug therapy, or developing its refractoriness and 

unfavorable long-term prognosis. Indeed, the presence of anemic syndrome in patients with CHF is 

accompanied by an increase in the severity of CHF to FC IV and a clear decrease in LV pumping 

function EF is 30% or less, and is associated with depression of inotropic heart function and low 

exercise tolerance. The results of the study also confirm the important pathogenetic significance of 

anti-inflammatory cytokines (IL-1b, IL-6, TNF-α) in the development of erythropoietin refractory and 

in the development of LV remodeling. At the same time, increased expression of TNF-α, IL-1b, and 

IL-6 is associated with the severity of CHF, decreased cardiac contractility, and increased LVEF, 

which are unfavorable independent factors for the prognosis of CHF. This was accompanied by a 

marked decrease in exercise tolerance.  
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CONCLUSIONS  

1. Therapy of patients with chronic heart failure with anemia with a combination of basic drugs with 

methoxypolyethylene glycol epoitin beta causes regression of left ventricular remodeling: LV CDR 

decreased by 26.4% in 6 months (p<0.05), LVEF increased by 23.3% (from 30.0±3.3 to 37.0±2.1) 

(p<0.02), LVEF decreased by 8.97% (p<0.05), compared with group I exercise tolerance according to 

the test results with 6-minute walking, it increased by 42.8% (p<0.001). 

2. During a 6-month prospective follow-up against the background of basic traditional therapy for 

chronic heart failure with the additional inclusion of methoxylene ethylene glycol epoitin beta, the 

positive dynamics of general clinical indicators leads to a significant decrease in the frequency of 

exacerbations and severity of heart failure, a decrease in the daily need for diuretics by 32-35%, an 

increase in exercise tolerance by 30%, and an improvement in the quality of life. 

3. Under the influence of methoxypolyethylene glycol epoitin beta, significant positive changes in 

hematological and humoral parameters related to the severity of CHF were recorded: The hemoglobin 

level increased by 21.9%, as a result of normalization or increase in serum erythropoietin levels by 

14.29%, there was a decrease in serum TNF-α levels by 39.7%, IL-6 by 48.4%, which was 

accompanied by a decrease in NT pro BNP in the serum of patients with CHF II-IV FC by 47.4%. 

LITERATURE 

1. Alisherovna, K. M., & Xudoyberdiyevich, G. X. Features of Heart Damage in Patients with Viral 

Cirrhosis of the Liver. International Journal of Innovations in Engineering Research and 

Technology, 8(04), 53-57. 

2. Alisherovna, K. M., Erkinovna, K. Z., Davranovna, M. K., & Pulotovna, Z. D. (2022). Positive 

Effect of Sorbitol in Patients with Chronic Renal Insufficiency. Miasto Przyszłości, 30, 214-217. 

3. Avazova, T., Khaitova, N., & Ismailova, A. (2013). Significance of IL-6 and IL-17 cytokines in 

diagnostics and prognosis of the metabolic syndrome. Medical and Health Science Journal, 14(1), 

40-45. 

4. Berdirasulovich, K. G., Mukhtarovna, U. Z., & Erkinovna, K. Z. (2021). COVID-19 AND 

PREGNANCY. Вопросы науки и образования, (12 (137)), 46-50. 

5. Davranovna, M. K., Alisherovna, K. M., Erkinovna, K. Z., & Nizamitdinovich, K. S. (2022). 

Assessment of the quality of life of patients with coronary heart disease. The Peerian Journal, 11, 

44-50. 

6. Ergasheva, M. M. T., Xusainova, M. A., Bekmurodova, M. S., & Kamolova, D. D. (2023). 

Postmenopauza davridagi ayollarda arterial gipertenziya. Science and Education, 4(5), 653-660. 

7. Erkinovna, K. Z. (2024). Quality of Life After Stenting in Patients With Diabetes Mellitus Type 2 

Diabetes. Miasto Przyszłości, 54, 624-629. 

8. Erkinovna, K. Z., Alisherovna, K. M., Davranovna, M. K., & Nizamitdinovich, K. S. (2022). 

Correction of Cytokine Imbalance in the Treatment of Stable Angina Pectoris. The Peerian 

Journal, 11, 64-70. 

9. Erkinovna, K. Z., Davranovna, M. K., Toshtemirovna, E. M. M., & Xudoyberdiyevich, G. X. 

(2022). Correction of complications in chronic heart failure depending on the functional state of 

the kidneys. 

10. Hamraeva, N. A., Sultonov, I. I., & Hasanov, F. S. (2020). Systemic lupus erythematosus treatment 

strategy. Journal of Critical Reviews, 7(9), 269-270. 

11. Ibragimov, K., Sultonov, I., & Ravshanova, M. (2024). The Effectiveness of the Combination 

Therapy with biologic DMARDS in Rheumatoid Arthritis. Frontiers of Global Science, 2(1), 17-

24. 



 

Vol. 58 (2025): Miasto Przyszłości                +62 811 2928008       

516 
Miasto Przyszłości 

Kielce 2025 

12. Islomovich, S. I. (2024). FEATURES OF THE COURSE OF PREGNANCY IN RHEUMATOID 

ARTHRITIS. International journal of medical sciences, 4(10), 77-84. 

13. Islomovich, S. I. (2024). Gender characteristics of the current rheumatoid arthritis. International 

journal of medical sciences, 4(10), 3-8. 

14. Ismailova, A. A., Uralova, S. A., Nigmatova, L. M., Adylov, D. G., Petrova, T. A., Nabieva, U. P., 

& Avazova, T. A. (2017). The optimization of technique of detection of cryoglobulins in 

conditions of clinical diagnostic laboratory. Klinicheskaia Laboratornaia Diagnostika, 62(1), 50-

52. 

15. Khusainova, M. A., Ergashova, M. M., Eshmamatova, F. B., & Khayitov, S. M. (2023). Features 

of quality of life indicators in patients with pneumonia. Science and Education, 4(2), 138-144. 

16. Khusainova, M. A., Eshmamatova, F. B., Ismoilova, K. T., & Mamadiyorova, M. M. (2023). 

METABOLIC SYNDROME IN RHEUMATOID ARTHRITIS AS A CRITERION OF 

CARDIOVASCULAR RISK. Oriental renaissance: Innovative, educational, natural and social 

sciences, 3(1), 331-339. 

17. Khusainova, M. A., Khaydarov, S. N., Makhmudova, K. D., & Nayimov, A. S. (2023). Prevalence 

of bronchiolitis in patients with Rheumatoid arthritis. Science and Education, 4(5), 232-241. 

18. Kireev, V. V., Sultonov, I. I., Ziyadulaaev, S. K., Suyarov, A. A., Aripova, T. U., Usmanbekova, 

K. T., & Nasretdinova, M. T. (2021). Genetic Engineered Preparations-An Innovative Approach in 

the Treatment of Rheumatoid Arthritis. Annals of the Romanian Society for Cell Biology, 25(3), 

4114-4119. 

19. Nazarov, F. Y., & Xaydarova, Z. E. (2022). OSHQOZON VA ICHAK YARA KASALLIKLARI 

BOR BEMORLARDA SUYAKLAR MINERAL ZICHLIGINING BUZILISHI. Oriental 

renaissance: Innovative, educational, natura 

20. Nizamitdinovich, K. S., & Alisherovna, K. M. (2022). Quality of Life in Patients with Chronic 

Heart Failure, After Cardiac Resynchronization Therapy. Texas Journal of Medical Science, 14(9), 

168-173. 

21. Nizamitdinovich, K. S., Khabibovna, Y. S., Alisherovna, K. M., & Tashtemirovna, E. M. M. 

(2023). Spinal Injury for Rheumatoid Arthritis. Miasto Przyszłości, 40, 426-432. 

22. Salhiddinovna, B. M., Alisherovna, K. M., Tashtemirovna, E. M. M., & Tatlibayevich, Y. S. 

(2023). Hepatic Encephalopathy and Quality of Life of Patients With Viral Cirrhosis of the 

Liver. Miasto Przyszłości, 35, 1-5. 

23. Sobirov, A., & Sultonov, I. (2024). COMPREHENSIVE ANALYSIS OF CLINICAL 

NEUROPSYCHOLOGICAL AND NEUROIMAGING ASPECTS OF ALZHEIMER'S 

DISEASE. Frontiers of Global Science, 2(1), 25-29. 

24. Sultonov, I. I., Kh, Z. S., Ruzybakieva, M. R., Kireev, V. V., Aripova, T. U., & Suyarov, A. A. 

(2021). Pharmacogenetic Aspects of Drug Resistance in Rheumatoid Arthritis. Annals of the 

Romanian Society for Cell Biology, 25(3), 4147-4150. 

25. Sultonov, I. I., Xasanov, F. S., Eshmuratov, S., Uralov, R. S., Shukurova, D., & Ziyadullayev, S. 

X. Predictors of Systemic Lupus Erythematosus: A Case-control Study. International journal of 

health sciences, 6(S10), 175-182. 

26. Tashtemirovna, E. M. M., Khabibovna, Y. S., Alisherovna, K. M., & Erkinovna, K. Z. (2023). 

Angiopathy in Rheumatoid Arthritis. Miasto Przyszłości, 40, 418-425. 

27. Tashtemirovna, E. M. M., Khabibovna, Y. S., Alisherovna, K. M., & Erkinovna, K. Z. (2023). 

Angiopathy in Rheumatoid Arthritis. Miasto Przyszłości, 40, 418-425. 



 

Vol. 58 (2025): Miasto Przyszłości                +62 811 2928008       

517 
Miasto Przyszłości 

Kielce 2025 

28. Xasanov, F. S., & Sultonov, I. I. (2023). RHEUMATOID ARTHRITIS TREATED WITH 

DMARDS AND CARDIOVASCULAR DISEASE RISK. Oriental Journal of Medicine and 

Pharmacology, 3(02), 45-52. 

29. Xaитoвa, Н., Авазова, Т., Маджидова, Г., & Сунатова, Г. (2012). Изменение уровня ил-6 и 

ил-17 у пациентов с метаболическим синдромом. Журнал вестник врача, 1(3), 184-186. 

30. Yarmukhamedova, S. K., Alisherovna, K. M., Tashtemirovna, E. M. M., & Nizamitdinovich, K. S. 

(2023). The Effectiveness of Trimetazidine in Arrhythmias. Miasto Przyszłości, 33, 215-221. 

31. Ziyadullaev, S. K., Sultonov, I. I., Dushanova, G. A., & Akbarovna, K. S. (2021). The 

Effectiveness Of Pharmacotherapy For Dmards With Ra Depending On The C3435t 

Polymorphism Of The Mdr1 Gene. Int. J. of Aquatic Science, 12(3), 2908-2916. 

32. Авазова, T. (2012). Метаболический синдром (обзор литературы). Журнал вестник 

врача, 1(3), 217-219. 

33. Авазова, Т. А., & Хаитова, Н. М. (2011). ЭФФЕКТИВНОСТЬ ПРИМЕНЕНИЯ 

ПРЕПАРАТА" TAF" ЛАКТОФЛОР У БОЛЬНЫХ МЕТАБОЛИЧЕСКИМ 

СИНДРОМОМ. Врач-аспирант, 49(6.1), 209-212. 

34. Иргашева, У. З., Султонов, И. И., & Тоиров, Д. Р. (2013). Признаки дебюта системной 

красной волчанки. Академический журнал Западной Сибири, 9(1), 15-15. 

35. Тоиров, А. Э., Султонов, И. И., & Тоиров, Э. С. (2020). ЗНАЧЕНИЕ ДИСФУНКЦИИ 

ПОЧЕК У БОЛЬНЫХ ОСТРЫМ ИНФАРКТОМ МИОКАРДА НА ФОНЕ САХАРНОГО 

ДИАБЕТА 2-ГО ТИПА. Вестник науки и образования, (9-3 (87)), 86-91. 

36. Хайдарова, З. Э. (2021). ЭНТРОПИЯ И НАРУШЕНИЯ СЕРДЕЧНОГО РИТМА У 

БОЛЬНЫХ, ПЕРЕНЕСШИХ ИНФАРКТ МИОКАРДА. Journal of cardiorespiratory 

research, 2(4), 59-62. 

37. Хайдарова, З. Э. (2023). Ригидность сердечного ритма у больных с инфарктом 

миокарда. Science and Education, 4(5), 627-635. 

38. Хамраева, Н. А., Султонов, И. И., & Хасанов, Ф. Ш. У. (2019). Кожные проявления у 

больных системной красной волчанкой. Вопросы науки и образования, (28 (77)), 128-131. 

 

 


