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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Anemia is a common comorbidity in patients 

with chronic heart failure (CHF) and is associated with an 
unfavorable prognosis. However, the prognostic value of various 
laboratory biomarkers in patients with CHF and anemia, as well 
as the contribution of inflammatory mechanisms to adverse 
clinical outcomes, remains insufficiently understood.

Aim: To identify independent clinical and laboratory predictors 
of three-month mortality in patients with chronic heart failure 
(CHF) and anemia.

Materials and Methods: This retrospective study included 
162 patients with chronic heart failure (CHF) and anemia. The 
type of anemia was determined based on a comprehensive 
assessment of laboratory parameters. Patients were followed 
for 3 months. Statistical analyses were performed using SPSS 
software (version 22.0).

Results: Anemia of chronic disease was the most common 
type of anemia, identified in 104 (64.2%) patients, followed by 
iron deficiency anemia in 53 (32.7%) patients and macrocytic 
anemia in 5 (3.1%) patients. Signs of hemodilutional anemia 
were observed in 89 (54.9%) patients. During the follow-up 
period, 14 deaths (8.6%) were recorded. In the univariable 
analysis, hemoglobin level, hematocrit, red blood cell count, 
white blood cell count, ferritin level, C-reactive protein, and 
left ventricular ejection fraction were significantly associated 
with three-month mortality (p<0.05). Multivariable analysis 
identified elevated white blood cell count (OR 1.238, 95% 
CI 1.094-1.401; p=0.001) and ferritin level (OR 1.003, 95% 
CI 1.001-1.005; p=0.002) as independent predictors of three-
month mortality.

Conclusion: Among patients with CHF and anemia, anemia 
of chronic disease was the most common type of anemia, while 
signs of hemodilution were observed in more than half of the 
study population. Elevated white blood cell count and ferritin 
levels were identified as independent predictors of three-month 
mortality. These findings suggest that inflammation-associated 
laboratory markers may play an important role in determining 
adverse short-term outcomes in patients with CHF and anemia.

Key words. Chronic heart failure, anemia, anemia of 
chronic disease, hemodilution, ferritin, white blood cell count, 
inflammation.
Introduction.

Anemia is a common comorbidity in patients with chronic 
heart failure (CHF) and is associated with a more severe 

clinical course, reduced quality of life, and poorer prognosis. 
According to previous studies, the prevalence of anemia among 
patients with CHF ranges from 15% to 61% [1,2]. The presence 
of anemia is associated with an increased risk of mortality 
and heart failure-related hospitalizations and is considered an 
important predictor of adverse clinical outcomes [3].

The etiology of anemia in patients with chronic heart failure 
(CHF) is heterogeneous. In addition to iron deficiency anemia, 
a substantial proportion of cases is attributable to anemia 
of chronic disease (inflammatory anemia), hemodilution, 
and mixed forms. Anemia in CHF is therefore considered 
a multifactorial condition. In routine clinical practice, the 
diagnostic evaluation is often limited to measuring hemoglobin 
levels, which hinders accurate identification of the underlying 
cause of anemia and may lead to inappropriate iron therapy. 
Current clinical guidelines emphasize the importance of a 
comprehensive assessment of iron status, including serum 
ferritin and transferrin saturation (TSAT), for the diagnosis of 
iron deficiency in patients with CHF [4].

In recent years, increasing attention has been focused on the 
role of iron metabolism disorders and systemic inflammation in 
the pathogenesis of CHF and its associated anemia. It has been 
shown that both elevated serum ferritin levels, which may reflect 
inflammatory activation, and reduced transferrin saturation 
(TSAT) are associated with adverse clinical outcomes. These 
findings indicate that the interpretation of serum ferritin levels 
should take into account not only iron stores but also the degree 
of systemic inflammation [5].

Chronic inflammation plays a pivotal role in the development 
of anemia in patients with CHF and may contribute to 
an unfavorable prognosis [6]. At the same time, further 
investigation is needed to clarify the prognostic value of readily 
available laboratory markers reflecting inflammatory activity 
and disturbances in iron metabolism, with the aim of improving 
risk stratification in patients with CHF and anemia [7].

Therefore, a comprehensive evaluation of anemia subtypes 
and the identification of independent prognostic markers are 
essential for accurate risk stratification. The aim of the present 
study was to identify independent clinical and laboratory 
predictors of mortality in patients with chronic heart failure and 
anemia.
Materials and Methods.

A total of 162 patients hospitalized with clinical manifestations 
of chronic heart failure were retrospectively enrolled in the study 
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from the Cardiology Department of the Emergency Hospital in 
Semey.
Inclusion criteria:

1. Patients with confirmed chronic heart failure (CHF), defined 
as New York Heart Association (NYHA) functional class II-
IV, elevated N-terminal pro-B-type natriuretic peptide (NT-
proBNP) levels in accordance with the European Society of 
Cardiology (ESC) guidelines, and available echocardiographic 
data, including left ventricular ejection fraction (LVEF).

2. Presence of anemia and available laboratory test results 
allowing assessment of its type.
Exclusion criterion:

Patients with insufficient laboratory data to determine the type 
of anemia.

Endpoint: all-cause mortality.
The study design was approved by the Local Ethics Committee 

of Semey Medical University (Protocol No. 2в dated February 
4, 2025).

Patients were classified according to the type of anemia:
1. Iron deficiency anemia (IDA) - decreased serum iron and 

ferritin levels (<100 ng/mL).
2. Anemia of chronic disease (ACD) - normocytic, 

normochromic anemia associated with chronic inflammation 
and an elevated C-reactive protein (CRP) level (>5.0 mg/L).

3. Megaloblastic anemia - indirectly assessed based on MCV 
(>100 fL) and MCH (>34 pg), along with reduced vitamin B12 
(<200 pg/mL) and folate (<4 ng/mL) levels.

4. Hemodilutional anemia - defined as a hematocrit level 
<34%.

Statistical analyses were performed using SPSS software 
(version 22.0). Continuous variables were compared using 
the Mann-Whitney U test for independent samples, while 
associations between categorical variables were assessed using 
the χ² test. Continuous variables are presented as means with 
standard deviations, and dichotomous variables as frequencies 
and percentages. Univariable and multivariable binary logistic 
regression analyses were performed to identify independent 
predictors of adverse outcomes. Odds ratios (ORs) with 
corresponding 95% confidence intervals (CIs) were calculated 
for each factor. Receiver operating characteristic (ROC) curve 
analysis was used to assess the prognostic value of continuous 
variables. Optimal cutoff values were determined using 
the maximum Youden index. Differences were considered 
statistically significant at p<0.05.
Results.

A total of 162 patients hospitalized with CHF and anemia in 
the Cardiology Department of the Emergency Hospital in Semey 
between June and August 2025 were included in the study. The 
mean age of the patients was 68.12 ± 12.0 years, ranging from 
36 to 96 years. Of these, 95 (58.6%) were men (mean age, 70.1 
± 11.6 years) and 67 (41.4%) were women (mean age, 65.4 ± 
12.0 years). Women were significantly younger than men (p = 
0.016).

At admission, all patients had NYHA functional class II-IV 
CHF and were distributed as follows:

•	 the largest group consisted of patients with NYHA 

class II CHF, comprising 60 (37.0%) patients;
•	 patients with NYHA class III accounted for 54 (33.3%) 

cases, reflecting a substantial proportion of patients with a 
moderate degree of physical activity limitation;

•	 the group of patients with NYHA class IV, characterized 
by severe symptoms at rest, included 48 (29.6%) patients.

Thus, more than 62% of the study population (NYHA class 
III-IV) consisted of patients with moderate-to-severe and severe 
CHF, highlighting the high risk of adverse outcomes in this 
population.
Distribution of anemia subtypes:

Analysis of the distribution of anemia subtypes based on 
mean corpuscular volume (MCV) demonstrated the following 
pattern among the 162 patients with chronic heart failure and 
anemia. The most common subtype was anemia of chronic 
disease (ACD), which was diagnosed in 104 (64.2%) patients. 
Iron deficiency anemia (IDA) was the second most prevalent 
subtype and was identified in 53 (32.7%) patients. Macrocytic 
anemia (MCV >100 fL), suggesting the possible presence of 
megaloblastic disorders, was considerably less common and 
was detected in only 5 (3.1%) patients.

Assessment of the prevalence of hemodilutional anemia, 
based on the analysis of hemoglobin and hematocrit levels with 
consideration of the red blood cell count, showed that more than 
half of the patients had signs of hemodilution. Hemodilutional 
anemia was identified in 89 of the 162 patients (54.9%), whereas 
no evidence of hemodilution was observed in 73 (45.1%) 
patients.

The follow-up period was 3 months, which, according to the 
accepted time frames (ESC 2021; ACC/AHA 2022), corresponds 
to the assessment of short-term clinical outcomes. The incidence 
of the study endpoint (adverse outcomes/all-cause mortality) in 
the study population was 14 (8.6%).

Table 1 presents a comparative clinical and laboratory 
characteristics of patients without mortality (n = 148; 91.4%) 
and with mortality (n = 14; 8.6%).

Continuous variables are presented as median [IQR] (min–
max), where IQR denotes the interquartile range and min–max 
indicates the minimum and maximum values. Categorical 
variables are presented as absolute numbers and percentages, n 
(%). *Statistical significance of differences between survivors 
and non-survivors. LVEF, left ventricular ejection fraction; 
CRP, C-reactive protein; MCV, mean corpuscular volume; 
MCH, mean corpuscular hemoglobin; NYHA, New York 
Heart Association; CHF, chronic heart failure; NT-proBNP, 
N-terminal pro-B-type natriuretic peptide.

Univariable regression analysis, which included the above-
mentioned variables, identified the following risk factors for 
an adverse outcome during the three-month follow-up period: 
hemoglobin level (OR 0.963, 95% CI 0.933-0.994; p=0.018), 
hematocrit (OR 0.890, 95% CI 0.804-0.985; p=0.025), red blood 
cell count (OR 0.385, 95% CI 0.173-0.857; p=0.019), white 
blood cell count (OR 1.234, 95% CI 1.090-1.397; p=0.001), 
ferritin level (OR 1.003, 95% CI 1.001-1.005; p=0.001), 
C-reactive protein (OR 1.011, 95% CI 1.002-1.019; p=0.014), 
and left ventricular ejection fraction (OR 0.960, 95% CI 0.922-
1.000; p=0.050).
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Figure 1. ROC curves of the variables. A - white blood cell count; B - ferritin level.

Variable All patients (n=162) Survivors (n=148) Non-survivors (n=14) P*
Age, years 69 [14] (36-96) 69 [14] (36-96) 72 [17] (39-91) 0.319
Male sex, n (%) 95 (58.6) 86 (58.1) 9 (64.3) 0.654
CHF according to NYHA
II 60 (37.0) 59 (39.9) 1 (7.1) 0.007
III 54 (33.3) 47 (31.8) 7 (50.0) 0.234
IV 48 (29.6) 42 (28.4) 6 (42.9) 0.357
LVEF, % 49 [19] (15-70) 50 [18] (15-70) 43 [20] (15-63) 0.034
Laboratory parameters
Hemoglobin, g/L 108.0 [22] (44-119) 109.0 [21] (44-119) 90.0 [31] (60-116) 0.023
Hematocrit, % 33.0 [6] (16-48) 33.0 [6] (16-48) 30.0 [9] (18-36) 0.024
Red blood cell count, ×10¹²/L 3.85 [0.7] (1.7-5.6) 3.9 [0.7] (1.7-5.6) 3.4 [1.3] (2.2-4.8) 0.028
White blood cell count, ×10⁹/L 7.7 [3.3] (1.6-29.0) 7.5 [3.2] (1.6-29.0) 11.7 [6.8] (6.0-21.0) <0.001
Platelet count, ×10⁹/L 240.0 [117] (38-639) 243.5 [121] (74-639) 226.5 [97] (38-412) 0.097
MCV, fL 85.5 [12.0] (55-106) 85.0 [12.0] (55-106) 90.5 [19.4] (60-100) 0.208
MCH, pg 27.0 [4.0] (15-34) 27.0 [4.0] (15-33) 28.0 [6.6] (16.2-34) 0.541
Ferritin, ng/mL 131.0 [204] (4-1200) 124 [189] (4-1200) 600 [621] (8-1000) 0.015
Iron, μmol/L 8.15 [7.3] (0.4-47) 8.15 [7.4] (0.4-47) 7.75 [8.5] (1.1-28) 0.603
Vitamin B12, pg/mL 380.0 [185] (50-2200) 377.0 [180] (50-2200) 495.0 [298] (50-800) 0.183
Folate, ng/mL 8.0 [6.0] (4.0-20.0) 8.0 [6.0] (4.0-20.0) 8.0 [6.0] (6.0-20.0) 0.780
C-reactive protein, mg/L 5.9 [19] (1-361) 5.5 [15] (1-361) 45.0 [94] (2-173) 0.004
Creatinine, μmol/L 103.5 [99] (12-873) 102.5 [93] (12-873) 110.5 [196] (41-798) 0.469
NT-proBNP, pg/mL 2603.5 [9676] (65-35000) 2479.0 [9477] (65-35000) 6333.5 [13017] (497-30930) 0.312

Table 1. Clinical characteristics of the study population.
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Six of the above-mentioned variables that showed a statistically 
significant association with mortality in the univariable analysis 
were included in the multivariable analysis. Following stepwise 
selection, white blood cell count (OR 1.238, 95% CI 1.094-
1.401; p=0.001) and ferritin level (OR 1.003, 95% CI 1.001-
1.005; p=0.002) remained independent predictors of three-
month mortality in the final model.

To determine the optimal cutoff values of the quantitative 
predictors, receiver operating characteristic (ROC) curve 
analysis was performed, and the corresponding ROC curves 
were constructed (Figure 1).

Given the distribution of outcomes in the study population 
(148 survivors and 14 non-survivors), the cutoff value for 
the predicted probability was set at 0.086. At this threshold, 
the combined model demonstrated a sensitivity of 71.4%, a 
specificity of 84.5%, and an overall accuracy of 83.3%.

According to the area under the ROC curve (AUC) analysis, 
both markers demonstrated statistically significant predictive 
ability. The AUC was 0.808 for white blood cell count (95% 
CI 0.691-0.926; p<0.001) and 0.697 for ferritin (95% CI 0.524-
0.870; p=0.015).

In addition, ROC analysis and the Youden index were used to 
determine individual cutoff values for the key laboratory markers 
included in the model. The optimal cutoff was 8.95×10⁹/L for 
white blood cell count and 584.0 ng/mL for ferritin.
Discussion.

Anemia is one of the most common comorbid conditions in 
patients with chronic heart failure (CHF) and is associated with 
worsening clinical status, an increased risk of mortality, and 
recurrent hospitalizations [8,9]. Despite the substantial body of 
evidence available, the mechanisms underlying the unfavorable 
prognosis in patients with concomitant CHF and anemia remain 
insufficiently understood.

In the present study, anemia of chronic disease was the 
most prevalent subtype of anemia, whereas iron deficiency 
anemia occurred almost twice less frequently. These findings 
are consistent with current evidence indicating that anemia 
in patients with CHF more commonly develops in the setting 
of chronic inflammation and disturbances in iron metabolism 
[10,11].

Signs of hemodilutional anemia were identified in more 
than half of the patients, indicating a high prevalence of this 
mechanism among individuals with CHF. Expansion of plasma 
volume in heart failure may lead to reduced hemoglobin 
concentration and hematocrit without a true decrease in red blood 
cell mass. This phenomenon should be taken into consideration 
when diagnosing anemia and interpreting laboratory findings 
[10,12].

The main finding of the present study was the identification 
of independent predictors of three-month mortality in patients 
with CHF and anemia. Short-term mortality was significantly 
associated with elevated white blood cell count and ferritin 
levels.

Although anemia has traditionally been considered a marker 
of poor prognosis in patients with CHF, recent studies suggest 
that, after adjustment for clinical and laboratory parameters, 
reduced hemoglobin levels do not always retain independent 

prognostic significance and may instead reflect the overall 
severity of the patient’s condition, including concomitant renal 
dysfunction, inflammation, and other adverse factors [13,14]. 
In our study, hemoglobin level, hematocrit, and red blood cell 
count were significantly associated with short-term mortality in 
the univariable analysis (p<0.05); however, these parameters did 
not retain independent prognostic significance after inclusion in 
the multivariable model. In the study by Arami et al., none of 
the evaluated red blood cell parameters, including hemoglobin, 
hematocrit, MCV, and MCH, were independent predictors of 
rehospitalization or all-cause mortality in the multivariable 
analysis. The authors noted that although anemia and alterations 
in red blood cell parameters are associated with an unfavorable 
clinical profile in patients with heart failure, their prognostic 
value for short-term adverse cardiovascular outcomes may be 
limited [15].

In recent years, increasing attention has been focused on the 
role of systemic inflammation in the pathogenesis of CHF. 
Experimental and clinical studies have shown that activation 
of immune-inflammatory mechanisms accompanies disease 
progression and is associated with an unfavorable prognosis 
[16,17]. In the present study, elevated white blood cell count 
and ferritin levels, both laboratory markers associated with 
inflammatory activity, were identified as independent predictors 
of three-month mortality. These findings suggest that systemic 
inflammation may play an important role in adverse short-term 
outcomes among patients with CHF and anemia.

Among the independent predictors identified, white blood cell 
count showed the strongest statistical significance (p=0.001). 
In the TOPCAT-Americas study, an elevated white blood cell 
count was associated with adverse clinical outcomes in patients 
with CHF [18]. Increased leukocyte levels in CHF have been 
attributed to persistent activation of immune-inflammatory 
pathways, which may occur even in the absence of overt infection 
[11,19-21]. Under these conditions, an elevated white blood cell 
count may reflect the intensity of the systemic inflammatory 
response and can be considered a readily available laboratory 
marker of poor prognosis.

Despite the availability of contemporary clinical guidelines, 
the diagnosis of iron deficiency in patients with CHF remains 
a matter of debate, particularly with regard to the interpretation 
of serum ferritin levels. This is largely attributable to the limited 
number of studies comparing the diagnostic performance 
of serum biomarkers with bone marrow assessment, which 
remains the reference standard for evaluating iron stores 
[22,23]. According to current clinical guidelines for the 
management of patients with CHF, iron deficiency is diagnosed 
when the serum ferritin concentration is <100 ng/mL or when 
serum ferritin ranges from 100 to 299 ng/mL in combination 
with a transferrin saturation (TSAT) <20%. The interpretation 
of serum ferritin in patients with CHF is challenging because 
this biomarker reflects not only iron stores but also the degree of 
systemic inflammation. During inflammatory activation, serum 
ferritin concentrations may be elevated even in the presence of 
iron deficiency [24-26]. 

In the present study, elevated serum ferritin was identified as 
an independent predictor of short-term mortality (p = 0.002). 
Given that ferritin is an acute-phase protein, these findings 
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likely reflect not only alterations in iron metabolism but also 
the degree of systemic inflammatory activation. Therefore, in 
this cohort of patients, hyperferritinemia may be considered 
an integrated marker of disease severity, encompassing both 
disturbances in iron metabolism and chronic inflammation.

In patients with CHF and anemia, elevated C-reactive protein 
(CRP) levels were associated with higher short-term mortality 
in the univariable analysis (p=0.014). In a study of patients 
hospitalized with acute heart failure, Minami et al. showed that 
markedly elevated CRP levels at admission were associated with 
higher short-term cardiac and non-cardiac mortality, whereas 
moderate CRP elevation was associated with an increased risk 
of mortality predominantly after 120 days of follow-up [27].

Higher left ventricular ejection fraction (LVEF) was 
borderline associated with a lower risk of short-term mortality 
in the univariable analysis (p=0.050); however, LVEF did not 
retain independent prognostic significance in the multivariable 
model. In the study by Chairat et al., among patients with CHF 
and anemia, anemia significantly increased the risk of one-
year mortality predominantly in patients with preserved LVEF 
(p=0.014), whereas no statistically significant effect of anemia 
on mortality was observed in patients with reduced LVEF. Thus, 
the prognostic significance of anemia in patients with CHF 
varied according to the heart failure phenotype, with anemia 
being associated with a higher risk of mortality in patients with 
preserved LVEF [28].

Thus, the findings of the present study indicate that short-term 
prognosis in patients with CHF and anemia may be determined 
not only by the severity of anemia but also by inflammatory 
activity. Elevated white blood cell count and ferritin levels 
were independent predictors of three-month mortality, whereas 
parameters directly reflecting the severity of anemia did not 
retain independent prognostic significance after multivariable 
analysis. These findings broaden the current understanding of 
risk factors for adverse short-term outcomes in patients with 
CHF and anemia and support the need for further investigation 
into the role of inflammatory mechanisms in this patient 
population.

The limitations of this study include certain characteristics of 
the study sample. Only patients in whom the type of anemia 
was established based on additional laboratory testing were 
included in the analysis. As a result, some male patients with 
less pronounced reductions in hemoglobin levels were not 
included, which should be taken into account when interpreting 
the findings. The small number of deaths may have limited the 
statistical robustness of the multivariable model. In addition, 
the follow-up period was limited to three months; therefore, the 
findings primarily reflect short-term outcomes.
Conclusion.

Thus, among patients with CHF and anemia, anemia of 
chronic disease was the most common type of anemia, while 
signs of hemodilution were observed in more than half of the 
study population. Elevated white blood cell count and ferritin 
levels were identified as independent predictors of three-month 
mortality. These findings highlight the prognostic significance 
of inflammation-associated laboratory markers in adverse 
short-term outcomes among patients with CHF and anemia and 

support further investigation into the role of inflammation in 
this patient population.
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