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ABSTRACT 
Aim: The aim of the study was to investigate of the effectiveness of standard anti-anemic therapy for patients 

with anemia in the presence of chronic kidney disease treated with program hemodialysis. 

Material and research methods. 120 patients with CKD V and anemia receiving programmed hemodialysis 

were included into study. The inclusion criterion was a hemoglobin concentration below 10 g/dl. After the initial 

examination, all patients in a planned manner for an antianemic purpose took an oral iron 1 tablet per day once 

and EPS (recombinant erythropoietin beta) 50mU/kg intravenously with each hemodialysis procedure. Patients 

were examined for the presence and nature of anemia. In addition, serum iron, ferritin, and transferrin iron 

concentrations were estimated. Laboratory data obtained in a cohort of healthy volunteers within the 95% 

confidence interval were used as reference values. A month after inclusion in the study, all patients underwent 

a repeated hematological analysis, according to the results of which groups with achieved blood hemoglobin level 

of 12g/dl and higher (good hematological response) and below 12g/dl (insufficient hematological response) were 

isolated. 

Conclusion: in patients with CKD with anemia, it has a normochromic and normocytic character with signs of 

red blood cell anisocytosis. The use of an oral iron preparation and recombinant erythropoietin alpha within a 

month revealed two types of response - an increase in hemoglobin concentration to 12g /d l or more and failure 

to achieve the target concentration of heglobin (resistance to standard treatment for EPS), which was found in 

72.5% of patients. The prognostic factor in the development of resistance to antianemic therapy is the duration 

of program hemodialysis (in the present study, 24 months or more). 

Keywords: anemia, chronic kidney disease, program hemodialysis, erythropoiesis-stimulating agents, 

hemogram, hemoglobin 

 
INTRODUCTION 

In the modern world, chronic kidney disease (CKD) 
is becoming an epidemic, which is associated with 
an increase in the frequency of occurrence of such 
"new" factors in the pathogenesis of CKD, such as 
atherosclerotic lesions, pathology, leading to the 
development of CKD, not directly related to renal 
pathology [12]. In addition, there is an increase in 
the frequency of autoimmune diseases that cause 
impaired renal function by sedimentation of 
circulating immune complexes on the glomerular 
membrane, as well as by a direct attack of 
glomeruli with autoantibodies [14]. An additional 
contribution to the increase in the frequency of 
CKD is made by iatrogenic causes, often due to 
scientific and technological progress in medicine - 
contrast-induced nephropathy, drug nephropathy 
associated with anti-inflammatory drugs, 
cytostatics, etc. [20]. CKD is a progressive disease, 
even when limiting the pathogenetic effect of the 
etiological factor (which is possible in rare 
situations), remodeling of the renal parenchyma 
leads to sclerosis and fibrosis of the glomeruli with 
loss of their function [18]. With a decrease in the 
mass of functioning nephrons below the critical  

 
one and GFR below 15 mm/min, the only option 
for prolonging the life of patients is replacement 
therapy - hemodialysis (HCKD) and kidney  
transplantation, but even with hemodialysis, the 3-
year survival of patients with HCB is 57% [1]. 
Today, CKD is diagnosed in 18% of the 
population, both in developed and developing 
countries [5]. At the same time, up to 70% of 
patients with CKD stage I-IV are not diagnosed 
during initial treatment [3]. Often, the reason for a 
patient seeking medical help is the symptoms 
associated with anemia, a condition that is a 
complication of CKD that can impair the renal 
function and quality of life of patients [6,7]. The 
frequency of anemia increases with the 
progression of CKD and ranges from 8.4% in 
patients with CKD I and, according to the literature, 
reaches 53.4% in patients at the pre-dialysis stages 
and up to 90% of patients on hemodialysis [9]. 
Today's approaches to the correction of anemia in 
patients with HCKD include iron preparation 
(intravenously or orally), recombinant 
erythropoietin (or erythropoiesis-stimulating agents 
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- EPS), not indicated for patients in the pre-dialysis 
stages and with hemoglobin greater than 10 g/dl, 
as well as transfusion of blood and its preparations 
used in emergency situations [16]. The use of 
erythropoietin is a complex issue that requires 
balancing between its pathogenetic effectiveness, 
potential complications in the form of 
cardiovascular catastrophes and oncogenesis, 
high cost and the fact that up to 20% of patients 
exhibit resistance to EPS [17]. 
The problem of increasing cardiovascular and 
oncological risk is associated with high doses of 
erythropoietin (erythropoiesis stimulants - EPS). In 
turn, the use of high doses of erythropoietin is a 
criterion of insufficient sensitivity to the molecule. 
The most common cause of resistance to EPS is iron 
deficiency or a decrease in its bioavailability [10]. 
In general, iron deficiency is observed in 50% of 
patients with CKD, while despite the use of 
intravenous infusions of iron preparations, the 
incidence of anemia in patients with CKD reaches 
37%, which indicates the presence of other factors 
responsible for resistance to EPS [15]. 
Over the past few years, the definition of anemia 
in CKD patients has changed. So in 2004, the 
European Guidelines (EBPG) defined anemia as a 
decrease in hemoglobin of less than 11.5 g/dl in 
women and less than 13.5 g/dl in men. In CKD 
patients, the target hemoglobin level was defined 
as 12 g/dl (hematocrit 33%), and it was not 
recommended to increase the hemoglobin level 
above 12 g/dl in CKD patients with background 
cardiovascular pathology [13]. In the 2006 and 
2007 guidelines (NKF/KDOQI), anemia was 
defined as a decrease in hemoglobin level below 
13.5 g/dl in men and below 12 g/dl in women, the 
target hemoglobin level in CKD patients is 11-12 
g/dl, while hanging above 13g/dl is not 
recommended due to the increased risk of adverse 
effects [8]. KDOQI modified this definition by 
adding a provision on the patterns of lowering 
hemoglobin levels in men over 60 [4]. In 2012 The 
Global Renal Disease Effects Improvement Group 
(KDIGO) defined criteria for anemia in people 
older than 15 years below 13g/dl in men and 
below 12g/dl in women [19]. 
If it is necessary to increase the dose of EPS by 25% 
or more, or 300 or more honey/kg/week 
subcutaneously or 450mU/kg/week intravenously, 
or a decrease in hemoglobin concentration by 
1g/dl or more, or persistent anemia with a 
hemoglobin level of less than 10g/for against the 
background of 2-4 weeks of treatment, resistance 
to EPS is diagnosed [11]. Erythropoietin alpha 
should be administered at an initial dose of 50-
100mU/kg subcutaneously 1-3 times a week. 
Within a week, an increase in hemoglobin level 
should be at least 0.3 g/dl. If after 1 month of 

treatment the hemoglobin dynamics do not 
correspond to the described or its concentration 
remains below 11 g/dl, the dose of EPS increases 
by 25%. However, after 4 weeks, if the hemoglobin 
level exceeds 13 g/dl, the drug is temporarily 
stopped in order to avoid an increase in 
cardiovascular risk. The target correction 
parameters are hemoglobin maintenance of 11-
12 g/dl or a hematocrit level of 33-36% [2]. 
 
THE PURPOSE OF THE STUDY  
To study the effectiveness of standard anti-anemic 
therapy for patients with anemia in the presence of 
chronic kidney disease who are undergoing 
treatment with programmed hemodialysis. 
 
MATERIALS AND METHODS 

The study included 120 patients with CKD V and 
anemia receiving programmed hemodialysis 
(HCB), (men - 64 people, 53%). The average age 
was 54.52 ± 12.99 years, the average length of 
service of hemodialysis was 25.63 ± 21.01 
months, the blood creatinine level was 675.61 ± 
223.17 μg/l, and urea was 25.60 ± 15.38 
mmol/l. total blood protein - 50.25 ± 4.98 g/l. 
The criterion for inclusion in the study was a 
hemoglobin concentration below 10 g/dl. After the 
initial examination, all patients in a planned 
manner for an antianemic purpose took an oral 
iron preparation 1 tablet per day once and EPS 
(recombinant erythropoietin beta) 50mU/kg iv with 
each hemodialysis procedure. Patients were 
examined for the presence and nature of anemia. 
Venous blood was taken with the definition of a 
general analysis. A flow cytometry instrument 
SYSMEX (Japan) was used. The number and 
characteristics of the cellular composition of the 
blood, including reticulocytes of varying degrees of 
maturity, nucleated red blood cells, immature 
platelets, were evaluated. In addition, serum iron, 
ferritin, and transferrin concentrations were 
evaluated. Hemodialysis procedures were 
performed every 3 days. Blood sampling was 
carried out before the start of the hemodialysis 
procedure. The laboratory data obtained in a 
cohort of healthy volunteers within the 95% 
confidence interval were used as reference values. 
A month after inclusion in the study, all patients 
underwent a repeated hematological analysis, 
according to the results of which groups with 
achieved blood hemoglobin level of 12g/dl and 
higher (good hematological response) and below 
12g/dl (insufficient hematological response) were 
isolated. 
The obtained data were processed during the 
comparative analysis. All data were entered into 
Excel pivot tables with subsequent calculation of 
arithmetic mean values, their standard deviations 
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and intergroup differences (the unpaired student 
criterion was used for two groups). In case of 
comparison of more than 2 groups, the Student 
criterion with Bonferoni correction was used for 3 
or more comparisons. To determine the difference 
between the groups in the frequency of occurrence 
of nonparametric signs, the Chi-square tabular 
criterion was used with an assessment of its 
reliability according to the tables depending on the 
number of degrees of freedom. 
 
RESULTS AND DISCUSSION 
In patients with HCKD, in addition to increased 
concentrations of urea and creatinine (which was 
the criterion for recruiting patients for the study), a 
decrease in the level of total blood protein was 
found in comparison with reference values, which 
is associated with impaired renal function - an 
increase in glomerular permeability for albumin 
and a decrease in tubular reabsorption . 
The etiological factors of HCKD were various 
diseases. The diagnosis was established according 
to anamnestic data. As the etiology of HCKD, 
glomerulonephritis (44.17%) had the highest 
weight, diabetic nephropathy (23.33%) in second 
place, and polycystic kidney disease (13.33%) in 
third place. Myeloma (5.83%) and gouty 
nephropathy (5.83%), pyelonephritis (5.00%) and 
nephritis with systemic lupus erythematosus 
(3.33%) were less common. However, at the time 
of inclusion in the study, differences between 
patients with various renal diseases were identified 
only by age: in patients with autoimmune kidney 
damage (chronic glomerulonephritis and nephritis 
with systemic lupus erythematosus) were 
significantly younger than patients with diabetes 
mellitus, pyelonephritis, myeloma, polycystic 
kidney disease and gout (46.77 ± 12.06 years 
versus 58.76 ± 9.94 years, p <0.001). This is due 
to the higher rate of progression of autoimmune 
kidney diseases (compared with polycystic and 
gouty nephritis), as well as a younger age group 
characteristic of autoimmune diseases (compared 
with type II diabetes mellitus). The rest of the 
studied parameters (including inflammatory and 
proteinemic ones) did not differ between 
etiological groups, which indicates the remodeling 
nature of CKD, when in far advanced stages of the 
disease, the progression of CKD is associated with 
the activity of fibroplastic processes associated with 
systemic and local neurohumoral activation, and 
not with the inflammatory process. 
In patients with CKD, in addition to lowering 
hemoglobin and hematocrit below the reference 
values, a decrease in the number of red blood cells 
was found, which determines the average content 
and concentration of hemoglobin in red blood 
cells and their volume within normal values. The 

data presented confirm the position that 
normocytic and normochromic character is 
characteristic of anemia against the background of 
CKD. However, the deviation of erythrocyte 
volumes is a quantitative manifestation of 
anisocytosis characteristic of accelerated 
hematopoiesis due to severe anemia. Accelerated 
hematopoiesis is also indicated by an increase in 
the relative proportion of reticulocytes, although 
their absolute number was within the reference 
values. Moreover, among the reticulocytes, the 
proportion of cells with high fluorescence was 
increased, which also indicates accelerated 
erythropoiesis, as well as nucleated red blood cells 
in peripheral blood. The number of leukocytes and 
the number and ratio of their subpopulations in 
patients with HCKD were within the reference 
values. The platelet count, platelet count, the 
proportion of immature and large platelets, the 
width of their distribution (platelet equivalent of 
anisocytosis) were normal. ESR in patients with 
HCKD was high, which can reflect both 
inflammation activity and a violation of the protein 
composition of the blood. 
The parameters of iron metabolism demonstrated 
normal concentrations of iron and transferrin in 
blood serum, which confirms the position of 
anemia with a normal content of iron in red blood 
cells in patients with HCKD. However, the 
concentration of serum ferritin was significantly 
increased, which against the background of a 
normal concentration of iron and transferrin, can 
be associated with the activity of inflammatory 
reactions, since this is one of the proteins 
synthesized by hepatocytes under the influence of 
pro-inflammatory cytokines. 
After the initial examination, all patients were 
prescribed an iron preparation (oral) and EPS 
(erythropoietin-alpha at a dose of 50 units/kg after 
each hemodialysis procedure). After a month, in 
the whole cohort of patients included in the study, 
a significant increase in blood hemoglobin by 
19.4% and hematocrit by 17.24% was found (p 
<0.001 significance of the difference with the 
initial data for both indicators), in addition, an 
increase in the number of red blood cells was 
noted by 15.68% (p <0.001). The average content 
and average concentration of hemoglobin in 
erythrocytes also showed an upward trend - 
statistically significant, but clinically insignificant 
(by 4.15% and 1.68%, respectively, p <0.05 for 
both indicators). 
Activation of hematopoiesis was indicated by an 
increase in the number of reticulocytes by 36.25% 
(p <0.001), however, against the background of 
an increase in the absolute number of red blood 
cells, the relative proportion of reticulocytes was 
comparable with the initial one. Reticulocytes 
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became more saturated - the hemoglobin 
equivalent in erythrocytes increased by 7.25% (p 
<0.001). 
The total number of leukocytes increased by 9.23% 
(p <0.05) with an increase in the relative 
proportion of basophils (p <0.01). 
The total platelet count decreased by 1.64% (p 
<0.05), but the platelet count increased by 1.73% 
(p <0.05), which confirms the clinical 
insignificance of both shifts. 
ESR against the background of 1 month of EPS 
therapy and oral iron preparation increased by 
29.50% (p <0.05), and the concentration of feritin 
increased by 27.90% (p <0.05), which indicates 
an increase in the activity of systemic inflammation 
. The concentration of transferrin in response to an 
increase in the bioavailability of iron for 
hematopoiesis decreased by 13.15% (p <0.05). 
After a month of standard antianemic therapy, all 
patients included in the study were distributed 
depending on the achieved level of blood 
hemoglobin (table 1). There were 87 patients with 
persistent anemia (72.5%, patients with resistance 
to EPS in standard doses), and the rest (33 patients 
- 27.5%) achieved a blood hemoglobin level of 
120 g/l or more. In retrospect, the distribution of 
patients depending on the response to standard 
antianemic therapy revealed that the persistence of 
anemia against the background of the standard 
EPS regimen is associated with a long hemodialysis 
history (p <0.05). The median duration of 
program hemodialysis in the cohort of the studied 
patients was 24 months. Among patients with a 
hemodialysis duration of 24 months or more (79 
people), by the end of the first month of 
hemoglobin 120 g/l and more reached 13 patients 
(16.46%), and among patients with a hemodialysis 
duration of less than 24 months (41 patients) - 20 
people ( 48.78%, chi square = 13.96, p <0.001). 
The relative risk (RR) of resistance to antianemic 
therapy in patients with anemia on the background 
of HCKD with a programmed hemodialysis 
duration of 24 months or more was 2.96 (p 
<0.001). Patients with resistance to standard 
therapy of EPS before treatment differed from 
patients with a satisfactory response to standard 
therapy with a higher number of red blood cells in 
the peripheral blood and a hematocrit level (p 
<0.05 for both indicators), with comparable 
hemoglobin concentrations, all three parameters 
were below the reference values, which is due to 
the criteria for inclusion of patients in the study. The 
remaining characteristics of the erythroid series did 
not differ and could not be prognostic criteria for 
resistance to EPS. In the aspect of the leukocyte 
component of the hemogram in patients with 
resistance to standard EPS therapy, a higher 
relative proportion of neutrophils (p <0.05) and a 

smaller proportion of monocytes (p <0.01) among 
the subpopulations were observed, with a 
comparable absolute number of leukocytes in 
general and individual families . The platelet germ 
was distinguished by a large number of immature 
platelets in patients with resistance to the standard 
therapy of EPS (p <0.05), which may indicate 
sufficient stimulation of hematopoiesis and the 
inclusion of other mechanisms of the formation of 
anemia in this group of patients. 
After a month of therapy (when the groups were 
formed), since the maintenance of anemia was a 
criterion for the formation of groups, the level of 
hemoglobin and hematocrit was significantly lower 
in the group with resistance to EPS (1.35 and 1.33 
times, respectively, p <0.001 for both indicators). 
On average, anemia was normochromic in the 
group of patients resistant to EPS with HCKD, as 
shown by a reduced number of red blood cells 
(1.34 times compared with the group of patients 
who responded to therapy, p <0.001) and 
comparable hemoglobin levels in red blood cells 
and reticulocytes, concentration of hemoglobin in 
red blood cells. Patients resistant to standard EPS 
therapy showed an increase in anisocytosis, an 
absolute and relative deviation of erythrocyte 
volumes compared with patients with a satisfactory 
response to standard therapy (p <0.05 and p 
<0.001, respectively). The absolute number of 
reticulocytes and indexed to the total number of red 
blood cells did not reveal a significant difference, 
that is, the activity of erythropoiesis was 
comparable in both groups. Moreover, in patients 
with a low hemoglobin level compared with 
patients with normal hemoglobin, after a month of 
standard therapy, the concentration of hemoglobin 
in reticulocytes was lower (p <0.01), although it 
remained within the reference values. Also, in 
patients with resistance to standard EPS therapy in 
the general blood test, the neutrophil content was 
higher than in the group of patients with a 
satisfactory response to antianemic therapy (p 
<0.01), which led to a decrease in the relative 
percentage of lymphocytes (p <0.05) , although 
both indicators were kept within the reference 
values. The platelet germ of the hemogram did not 
differ in the groups of patients with HCKD after a 
month of standard anti-anemia therapy, 
regardless of the hematological response to EPS. 
The concentration of iron and serum transferrin did 
not differ depending on the persistence of anemia, 
while the concentration of feritin after a month of 
therapy was significantly higher in patients who 
responded to treatment (p <0.001). 
Assessing the dynamics of hemogram indices in 
the groups, it was found that in both groups there 
was a significant increase in the number of red 
blood cells, as well as the level of hemoglobin and 
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hematocrit (p <0.001 for all three indices in both 
groups compared to the initial data), with a 
significantly greater effect of therapy in the a 
satisfactory hematological response to standard 
therapy: the number of red blood cells + 39.01% 
versus + 11.12% in the therapy resistance group, 
hemoglobin + 47.77% versus + 13.43%, 
hematocrit 43.15% versus 12.18%, respectively (p 
<0.001 to tovernost differences relative dynamics 
between groups for all three indicators). The 
relative deviation of erythrocyte volumes decreased 
significantly in both groups, reflecting a decrease 
in the degree of anisocytosis, and the degree of 
decrease was significantly more pronounced in the 
group of patients with a satisfactory response to 
therapy (-10.75% versus -0.50%, p <0.05). The 
number of reticulocytes significantly increased in 
the group of patients with a satisfactory response 
(+ 56.32%, p <0.05 with the initial data) and 
remained unchanged in the group with resistance 
to standard therapy (differences in relative 

dynamics between groups - nd). The hemoglobin 
content in reticulocytes also significantly increased 
only in the group with a satisfactory response (+ 
15.26%, p <0.05 with the initial data), and the 
platelet count (p <0.05, the significance of the 
difference with the initial data), white blood cells (p 
< 0.01) and neutrophils (p <0.001) decreased (-
11.25%, -16.86% and -25.81%, respectively). In 
the group with resistance to therapy, significant 
changes in these parameters were not detected 
(significant differences in the relative dynamics of 
the number of leukocytes between groups p 
<0.05, the number of neutrophils p <0.01, and 
the number of platelets - nd). Concentrations of 
iron and feritin against the background of 
standard therapy with EPS in both groups 
increased, and the concentration of transferrin 
decreased (comparable in both groups and 
without reaching a confidence level), which reflects 
an increase in iron saturation against the 
background of standard antianemic therapy. 

Table 1: The dynamics of hematological parameters in patients with HCKD depending on the 
response to EPS therapy (in the numerator, patients with resistance to the standard therapy of 

EPS, in the denominator, patients with a satisfactory response to standard therapy of EPS) 

Hemoglobin Initially 1month 

Age years 
54,49±14,13 
53,35±11,41 

 

Dialysis period, months 
30,08±21,99 
16,33±19,00^ 

 

Erythrocytes, * 1012/l 
2,81±0,43 
2,98±0,21^ 

3,09±0,46*** 
4,13±0,22^^^*** 

Hemoglobin, g/l 
8,12±1,11 
8,42±0,41 

9,20±1,47*** 
12,42±0,21^^^*** 

Hematocrit % 
24,46±3,34 
25,46±0,98^ 

27,34±4,15*** 
36,41±1,55^^^*** 

The average volume of red blood cells, fl 
87,66±8,09 
85,69±6,87 

88,78±6,46 
88,25±4,64 

Av. hemoglobin content in erythrocytes, pg 
29,14±3,09 
28,38±2,80 

29,86±2,45 
30,16±1,67 

Av. hemoglobin concentration in erythrocytes, g/l 
33,22±1,33 
33,12±1,49 

33,62±1,24* 
34,16±1,06 

The difference between the minimum and maximum volume 
of red blood cells, pg 

45,78±5,05 
45,88±5,26 

45,07±4,53 
42,15±3,67^ 

Relative deviation of the volume of red blood cells,% 
14,52±2,20 
14,86±2,30 

14,08±1,69 
13,02±0,74^^^ 

Abs the number of nucleated red blood cells, * 1012/l 
0,00±0,01 
0,00±0,01 

0,00±0,01 
0,00±0,00 

Nucleated red blood cells,% 
0,03±0,09 
0,01±0,05 

0,03±0,08 
0,02±0,07 

Abs reticulocyte count 
52,84±24,50 
65,56±27,53 

59,72±27,85 
76,72±56,19* 

Reticulocytes,% 
1,88±0,80 
2,22±0,99 

1,93±0,85 
1,86±1,34 

Immature reticulocytes,% 
14,72±10,01 
15,99±11,29 

12,84±8,35 
13,09±8,58 

Reticulocytes with low fluorescence,% 85,28±10,01 86,23±11,78 
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84,01±11,29 86,91±8,58 

Reticulocytes with moderate fluorescence,% 
10,35±4,52 
10,51±5,50 

9,68±3,98 
9,54±4,43 

High fluorescence reticulocytes,% 
4,43±6,46 
5,80±6,91 

3,21±5,14 
3,55±4,66 

Hemoglobin equivalent in reticulocytes, pg 
32,54±4,77 
31,78±5,00 

33,67±3,87 
35,64±1,43^^* 

Total white blood cell count, * 109/l 
7,42±3,06 
7,81±4,13 

7,08±2,84 
5,62±2,83** 

Abs neutrophil count, * 109/l 
4,98±2,71 
5,76±3,51 

4,93±2,48 
3,36±1,67^^*** 

Abs lymphocyte count, * 109/l 
1,50±0,61 
1,24±0,56 

1,42±0,60 
1,54±1,00 

Abs monocyte count, * 109/l 
0,70±0,43 
0,79±0,66 

0,61±0,39 
0,47±0,31* 

Abs eosinophil count, * 109/l 
0,26±0,18 
0,23±0,25 

0,23±0,14 
0,18±0,10 

Abs basophil count, * 109/l 
0,04±0,02 
0,03±0,02 

0,04±0,02 
0,06±0,07 

Abs the number of immature granulocytes, * 109/l 
0,05±0,03 
0,05±0,04 

0,06±0,08 
0,05±0,09 

Neutrophils,% 
64,57±11,37 
70,54±9,28^ 

66,66±11,12 
60,61±12,04 

Lymphocytes,% 
22,07±7,96 
18,72±8,67 

21,18±8,03 
26,92±9,56^ 

Monocytes,% 
9,21±4,56 
7,12±1,42^^ 

8,26±3,79 
8,30±3,97 

Eosinophils,% 
3,56±1,68 
2,90±1,94 

3,28±1,60 
3,20±0,93 

Basophils,% 
0,53±0,25 
0,48±0,34 

0,58±0,29 
0,97±1,08* 

Immature, granulocytes,% 
0,63±0,27 
0,62±0,25 

0,71±0,65 
0,74±0,72 

Platelets, * 109/L 
247,64±68,37 
242,24±68,49 

232,83±72,87 
214,29±100,62* 

Platelet distribution width, fl 
10,97±1,54 
10,69±1,46 

11,41±1,77 
11,44±1,62 

Cf platelet volume, fl 
10,25±0,76 
10,05±0,62 

10,47±0,88 
10,54±0,66 

The proportion of large platelets,% 
26,18±6,29 
24,85±5,97 

28,03±7,23 
28,11±5,48 

Thrombocrit,% 
0,24±0,07 
0,23±0,08 

0,23±0,08 
0,22±0,11* 

Immature platelets,% 
2,53±1,66 
1,75±1,00^ 

2,67±1,71 
2,52±1,43 

ESR, mm/h 
33,63±25,22 
37,24±23,76 

27,01±21,45 
22,25±21,01 

Iron, mcmol/l 
14,27±10,06 
16,61±11,46 

15,41±9,97 
18,83±6,98 

Ferritin, ng/ml 
810,43±647,46 
641,35±635,95 

965,01±570,13 
1204,24±288,81^ 

Transferrin, g/l 
2,07±0,95 
2,42±0,93 

1,85±0,75* 
1,90±0,45 

Note: * - significance of the difference with the initial data, # - significance of the difference with the data 
of the 1st month of therapy, ^ - significance of the difference between the groups. One character - p 
<0.05, two characters - p <0.01, three characters - p <0.001. 
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CONCLUSION 

Thus, the present study found on patients with 
HCKD with anemia an average normochromic 
and normocytic character with signs of red blood 
cell anisocytosis. The use of an oral iron 
preparation and recombinant erythropoietin alpha 
for a month revealed two types of response - an 
increase in hemoglobin concentration to 120g/l or 
more and failure to achieve the target hemoglobin  
concentration (resistance to standard treatment for 
EPS), which was found in 72.5% of patients. The 
prognostic factor in the development of resistance 
to antianemic therapy is the duration of program 
hemodialysis (in the present study, 24 months or 
more). 
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