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SAŽETAK

Uvod/Cilj: Anemija se najčešće javlja kod bolesnika na hroničnom programu hemodijalize i uzrok 
je smanjenog kvaliteta života. Cilj studije je bio da identifikuje faktore koji doprinose osobama na 
hemodijalizi bolju kontrolu anemije primenom rekombinantnog eritropoetina.
Metod: Studijom preseka su 2017. godine, bile obuhvaćene 52 osobe na hemodijalizi iz Kliničkog centra 
Crne Gore. Ispitanicu su podeljini na one kod kojih je posle 3 meseca od primene rekombinantnog 
eritropoetina došlo do porasta hemoglobina na zadovoljavajuće vrednosti (110 g/l ili više) (grupa 1) i one 
kod kojih je vrednost hemoglobina i dalje bila niža od 110 g/l (grupa 2). Od svih ispitanika prikupljeni su 
podaci iz istorija bolesti. U statističkoj analizi podataka korišćen je t-test. 
Rezultati: Posle tromesečne primene terapije eritropoetinom samo kod 21 bolesnika (40,4%) je postignuta 
ciljna vrednost hemoglobina od 110 g/l ili više (grupa 1), a kod 59,6% vrednosti hemoglobina su bile 
niže od 110 g/l. Ispitanici kod kojih nisu postignute ciljne vrednosti hemoglobina su primali značajno 
veće prosečne doze eritropoetina i imali veći indeks telesne mase nego ispitanici kod kojih su postignute 
ciljne vrednosti hemoglobina. Između ispitivanih grupa nije bilo značajne razlike u odnosu na odgovor na 
eritropoetin, dužinu trajanja terapije eritropoetinom, dužinu trajanja dijalize, starost ispitanika, debljinu 
kožnog nabora, obim nadlaktice, vrednosti transferina, broj eritrocit, vrednosti albumina, hemoglobina, 
hamatokrita i gvožđja. 
Zaključak: Mogući faktori koji doprinose lošijoj kontroli anemije su više doze eritropoetina i veći stepen 
uhranjenosti procenjen prema indeksu telesne mase. Neophodna su dalja istraživanja u cilju pronalaženja 
faktora koji bi doprineli odklanjanju anemije kod osoba na hemodijalizi, jer nelečena anemija može 
dovesti do brojnih nepovoljnih ishoda (loš kvalitet života, kardiovaskularne bolesti, cerebrovaskularni 
insult, smanjenje opšte stope preživljavanja i drugo).
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ORIGINALNI RAD

Uvod
Anemija se definiše kao koncentracija hemo-

globina u krvi manja od 120 g/l kod žena i manja 
od 130 g/l kod muškaraca (1). Ona je prateća 
pojava kod bolesnika na hroničnom programu he-
modijalize i uzrok je smanjenog kvaliteta života. 
Multicentrične studije sprovedene na osobama 
sa hroničnom bubrežnom insuficijencijom (HBI) 
su pokazale da je nedostatak eritropoetina ključni 
faktor za nastanak anemije kod ovih osoba (2-7). 

Većina studija pokazuje da primena eritropoe
tina supkutano ima „štedeći efekat” (8,9), pri čemu 

se optimalna vrednost hematokrita postiže manjim 
dozama eritropoetina (10). Postoji više studija koje 
govore o prednosti supkutane u odnosu na intra-
vensku primenu eritropoetina u terapiji anemije 
kod ovih bolesnika, a to su: smanjenje potrebne 
doze eritropoetina, manji bol pri aplikovanju koji 
opisuju bolesnici, i smanjenje troškova lečenja 
(11,12). Efikasnost terapije eritropoetinom zavisi 
od adekvatne doze, učestalosti primene i načina 
davanja. Uobičajeno je da se daje u dozi 20-50 IJ/
kg telesne mase, tri puta nedeljno, a zatim, uko-
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SUMMARY

Introduction/Aim: Anemia is the commonest complication in patients on a chronic hemodialysis 
program and is the cause of reduced quality of life. The aim of this study was to identify the factors 
that contribute to the better control of anemia with the help of recombinant erythropoietin in persons 
undergoing hemodialysis.
Methods: The cross-sectional study was conducted in 2017 and it included 52 persons on hemodialysis 
at the Clinical Center of Montenegro. The participants were divided into those, in whom hemoglobin 
values increased to satisfactory values (110 g/l or more) after three months of application of recombinant 
erythropoietin (group 1), and those, in whom hemoglobin values were lower than 110 g/l (group 2). Data 
were collected from the medical history of all participants. T-test was used for the statistical analysis of 
data.
Results: After the three-month administration of erythropoietin, the target value of hemoglobin of 110 
g/l or more (group 1) was achieved in only 21 patients (40.4%), while hemoglobin values were below 110 
g/l in 59.6% of patients. Participants, in whom target values of hemoglobin were not achieved, received 
significantly higher average doses of erythropoietin and they had higher body mass index in comparison 
to participants, in whom the target values were achieved. There was no significant difference between 
the examined groups regarding the response to erythropoietin, duration of erythropoietin therapy, 
duration of hemodialysis, participants’ age, skin-fold thickness, upper arm width, transferrin values, 
number of erythrocytes, value of albumin, hemoglobin, hematocrit and iron.
Conclusion: Possible factors that contribute to worse control of anemia are higher doses of erythropoietin 
and greater level of nutritional status estimated according to the body mass index. Further research is 
necessary aimed at finding factors that would contribute to the elimination of anemia in persons on 
hemodialysis, because non-treated anemia may lead to numerous unfavorable outcomes (poor quality 
of life, cardiovascular diseases, cerebrovascular insult, decreased survival rate etc.).
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Introduction
Anemia is defined as the concentration of 

hemoglobin lower than 120 g/l in women and lower 
than 130 g/l in men (1). It is the accompanying 
complication in patients on a chronic hemodialysis 
program and it is the cause of the poor quality of 
life. Multicentric studies that included persons 
with chronic kidney insufficiency have shown that 
the lack of erythropoietin is a key factor for the 
development of anemia in these persons (2-7). 

Most studies have shown that the 
subcutaneous administration of erythropoietin 

has a ”saving effect” (8,9), while the optimal value 
of hematocrit is achieved with smaller doses of 
erythropoietin (10). There are several studies 
that speak about the advantages of subcutaneous 
application of erythropoietin in comparison 
to intravenous application in the treatment of 
anemia in these patients, and they include the 
following: reduction of the necessary dose of 
erythropoietin, less painful injection described by 
patients, and reduced costs of treatment (11,12). 
The efficacy of treatment with erythropoietin 
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liko nije dostignut ciljni hematokrit, svake četvrte 
nedelje doza se povećava za 25-96% (13). Ukoliko 
su potrebne doze veće od 150 IJ/kg telesne mase, 
tri puta nedjeljno, smatra se da postoji rezistencija 
prema eritropoetinu.

Prema terapijskom vodiču (14), za korekciju 
anemije kod HBI neophodno je davanje eritropo-
etina supkutano u dozi 80-120 IJ/kg telesne težine 
nedeljno (podeljeno u 2-3 doze) ili intravenski 120-
180 IJ/kg telesne težine nedeljno (podeljeno u 3 
doze). Ciljna vrednost hematokriat treba da bude 
od 33 do 36%, a hemoglobina od 11 do 12 g/dl. 
Optimalni način korekcije podrazumeva porast 
vrednosti hematokrita za 4-6% tokom 4 nedelje 
(a ciljne vrednosti unutar 2-3 meseca). Varijabil-
nost vrednosti hemoglobina treba tretirati kroz 
prilagođavanje doze, imajući u vidu ciljni opseg 
hemoglobina od 10g/dl (6,2 mmol/l) do 12 g/dl 
(7,5 mmol/l) (16). „Održavanje nivoa hemoglobi-
na iznad 12g/dl (7,5 mmol/l) treba izbegavati (14). 
Ako je brzina porasta hemoglobina veća od 2g/dl 
(1,25 mmol/l) tokom jednog meseca ili se rastući 
nivo hemoglobina približava 12g/dl (7,45 mmol/l), 
dozu treba smanjiti za 25%. Ukoliko nivo hemo-
globina nastavlja da raste, terapiju treba prekinuti 
dok nivo hemoglobina ne počne da opada, kada 
terapiju treba ponovo započeti u dozi koja je 25% 
niža od prethodno primenjene doze.“ 

Terapija eritropoetinom se deli u dve faze: faza 
korekcije i faza održavanja. U fazi korekcije vrši se 
supkutana primena eritropoetina (15). „Inicijalna 
doza je 3 × 20 IJ/kg telesne težine nedeljno. Ova 
doza se može povećavati svake 4 nedelje za 3 × 
20 IJ/kg telesne težine nedeljno, ako povećanje 
hemoglobina nije adekvatno (< 0,25 g/dl nedelj-
no). Ova nedeljna doza se može podeliti u dnevne 
doze. Maksimalna doza ne sme da pređe 720 IJ/kg 
telesne težine nedeljno. U fazi održavanja da bi se 
hemoglobin održao na nivou između 10 i 12 g/dl, 
doziranje se inicijalno smanjuje na polovinu pre-
thodno date doze. Posle toga se doza podešava u 
intervalima od jedne do dve nedelje individualno 
za svakog bolesnika (doza održavanja) (13).“ 

Terapija eritropoetinom je uobičajeno du-
goročna terapija. Podaci o šemi doziranja jednom 
nedeljno zasnivaju se na kliničkim ispitivanjima sa 
trajanjem terapije od 24 nedelje (16). U kliničkim 
ispitivanjima (17) primećen je povećan rizik od 
smrti i ozbiljnih kardiovaskularnih događaja kada 
je ciljna vrednost hemoglobina, postignuta leko
vima za stimulaciju eritropoeze, bila viša od 12 g/

dl (7,5 mmol/l). Kontrolisana klinička ispitivanja 
nisu pokazala značajne koristi koje bi se mogle pri-
pisati primeni eritropoetina, kada se koncentracija 
hemoglobina poveća iznad nivoa neophodnog za 
kontrolu simptoma anemije i izbegavanje transfu
zije krvi (18-20). 

Na osnovu rezultata kliničkih ispitivanja kojima 
je obuhvaćeno 1725 pacijenata, očekuje se da 
približno 8% pacijenata koji se leče eritropoetinom 
ima neka neželjena dejstva (21). Najčešće neželje-
no dejstvo tokom terapije eritropoetinom jeste 
povećanje krvnog pritiska i pogoršanje već posto-
jeće hipertenzije (5). Terapija eritropoetinom se 
vrlo dobro podnosi, kako subjektivno, tako i objek-
tivno i ima bezbroj prednosti u odnosu na trans-
fuzije krvi, čija primena može biti praćena brojnim 
neželjenim reakcijama. 

Cilj ove studije preseka je bio da se identifi-
kuju faktori koji kod osoba na hemodijalizi tokom 
primene rekombinantnog eritropoetina doprinose 
njihovom boljem oporavku od anemije.

 
Metod

Ovom studijom preseka obuhvaćene su 52 
osobe na hemodijalizi koje su bile hospitalizo-
vane na Klinici za urologiju i Klinici za nefrologiju, 
Kliničkog centra Crne Gore. Svi ispitanici su pri-
mali humani rekombinantni eritropoetin tokom 
poslednja 3 meseca. Ispitanici su podeljeni u dve 
grupe na osnovu odgovora anemije na primenu 
eritropoetina tokom poslednja 3 meseca. Prvu 
grupu činile su osobe na hemodijalizi sa postig-
nutim ciljnim hemoglobinom od 110 g/l ili više 
(grupa 1), a drugu grupu osobe na hemodijalizi sa 
ciljnim hemoglobinom nižim od 110 g/l (grupa 2). 
Od svih ispitanika prikupljeni su podaci iz istorija 
bolesti. Za sve ispitanike prikupljeni su podaci koji 
se odnose na uzrast, dužinu trajanja hemodijalize, 
dužinu primene eritropoetina, doza eritropoetina, 
odgovor na dozu eritropoetina, vrednosti eritro
cita, hematokrita i albumina. Istraživanje je odo-
breno od strane etičkog komiteta Kliničkog centra 
Crne Gore. U statističkoj analizi podataka korišćen 
je Studentov t-test. 

Rezultati 
Studija preseka je obuhvatila 52 osobe koje su 

na hemodijalizi i koje su lečene od anemije prime
nom eritropoetina (tabela 1). Posle primene tera-
pije eritropoetinom samo kod 21 bolesnika (40,4%) 
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depends on the adequate dose, the frequency of 
administration and manner of administration. It 
is usually administered in a dose 20-50 IU/kg of 
body weight, three times a week, and then, if the 
target hematocrit is not achieved, every fourth 
week the dose is increased for 25-96% (13). If the 
necessary doses are higher than 150 IU/kg, three 
times a week, it is deemed that it is the resistance 
to erythropoietin.

According to the treatment protocol (14), in 
order to treat anemia in chronic kidney insuff
iciency, erythropoietin should be administered 
subcutaneously in a dose 80-120 IU/kg (divided into 
2-3 doses) or intravenously 120-180 IU/kg a week 
(divided into 3 doses). Target values of hematocrit 
should be 33-36%, and of hemoglobin 11-12 g/
dl. The optimal correction means the increase in 
hematocrit values for 4-6% during 4 weeks (while 
target values within 2-3 months). The variability 
of hemoglobin values should be treated through 
dose adjustment, considering the target range of 
hemoglobin from 10g/dl (6.2 mmol/l) to 12 g/dl 
(7.5 mmol/l) (16). ”The maintenance of hemoglobin 
level above 12g/dl (7.5 mmol/l) should be avoided 
(14). If hemoglobin value rises more than 2g/dl 
(1.25 mmol/l) within one month or the increasing 
hemoglobin reaches 12 g/dl (7.45 mmol/l), a 
dose should be reduced for 25%. If the level of 
hemoglobin continues to increase, the therapy 
should be interrupted until the hemoglobin level 
begins to decrease, and then the therapy should be 
reintroduced in a dose which is 25% lower than the 
previously administered dose.”

The treatment with erythropoietin is divided 
into two phases: the correction phase and 
maintenance phase. In the correction phase, 
erythropoietin is administered subcutaneously 
(15). ”The initial dose is 3 × 20 IU/kg per week. 
This dose may be increased every fourth week for 
3 × 20 IU/kg per week if the hemoglobin increase 
is not adequate (< 0.25 g/dl a week). This weekly 
dose may be divided into daily doses. Maximal 
dose must not exceed 720 IU/kg per week. In the 
maintenance phase, in order to keep hemoglobin 
at the level between 10 and 12 g/dl, the dose is 
initially reduced to one half of the previously 
administered dose. After that, the dose is adjusted 
within one to two weeks individually for each 
patient (maintenance dose) (13).”

The erythropoietin treatment is usually a long-
term treatment. Data on the scheme of doses 

once a week are based on the clinical trials in 
which therapy lasts 24 weeks (16). In the clinical 
trials (17), it was noticed that the risk of mortality 
and severe cardiovascular events increased 
when the target value of hemoglobin, which 
was achieved with the help of medications that 
stimulate erythropoiesis, was higher than 12 g/dl 
(7.5 mmol.l). Controlled clinical trials did not show 
significant benefits that could be attributed to the 
use of erythropoietin, when the concentration of 
hemoglobin increased above the level necessary 
for the control of the symptoms of anemia and 
avoidance of blood transfusion (18-20).

According to the results of clinical trials, 
which included 1725 patients, it is expected that 
approximately 8% of patients who are treated with 
erythropoietin will have some side effects (21). The 
most common side effect during the erythropoietin 
treatment is the elevation of blood pressure and 
worsening of already existing hypertension (5). The 
treatment with erythropoietin is well-tolerated, 
subjectively and objectively, and it has numerous 
advantages in comparison to blood transfusion, 
whose application may be accompanied by 
numerous side effects.

The aim of this study was to identify factors 
that contribute to the better recovery from 
anemia in patients on hemodialysis during the 
administration of recombinant erythropoietin.

Method
This cross-sectional study included 52 patients 

on hemodialysis, who were hospitalized at the Clinic 
of Urology and Clinic of Nephrology at the Clinical 
Center of Montenegro. All participants received 
human recombinant erythropoietin during the 
previous three months. The participants were 
divided into two groups according to their response 
to the application of erythropoietin during the last 
three months. The first group included persons on 
hemodialysis with the achieved target hemoglobin 
of 110 g/l or higher (group 1), while the second 
group included persons on hemodialysis with the 
target hemoglobin lower than 110 g/l (group 2). 
Data were collected from the medical history of 
all participants. The collected data related to age, 
duration of hemodialysis, duration of administration 
of erythropoietin, dose of erythropoietin, 
response to the dose of erythropoietin, values of 
erythrocytes, hematocrit and albumin. The study 
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je postignuta ciljana vrednost hemoglobina od 110 
g/l ili više (grupa 1), a kod 59,6% ciljne vrednosti 
hemoglobina nisu postignute (grupa 2). Ispitanici 
grupe 2 su primali značajno veće prosečne doze 
eritropoetina i imali nešto veći indeks telesne 
mase (ITM) nego ispitanici grupe 2. Između ispi-
tivanih grupa nije bilo značajne razlike u odnosu 
na odgovor na eritropoetin, dužinu trajanja tera-
pije eritropoetinom, dužinu trajanja hemodijalize, 
starost ispitanika, debljinu kožnog nabora, obim 
nadlaktice, vrednosti transferina, broj eritrocita, 
vrednosti albumina, hemoglobina, hamatokrita i 
gvožđa. 

 

Diskusija 
Cilj ovog istraživanja je bio da se ispitaju fak-

tori koji utiču na oporavak od anemije osoba na 
hemodijalizi, a koje su na terapiji rekombinantnim 
eritropoetinom, kako bi se eventualnim uklan-
janjem ovih faktora olakšao oporavak od anemi-
je. Prema rezultatima našeg istraživanja postoji 
značajna razlika u prosečnoj dozi rekombinantnog 
eritropoetina između osoba na hemodijalizi kod 
kojih je postignuta ciljna vrednost hemoglobuna 
(grupa 1) i onih kod kojih nije (grupa 2). Prosečna 
doza primanog eritropoetina za prvu grupu ispi-
tanika (121,65 ± 63,17 IJ/kg) je bila u okviru pre-
poručenih i za supkutanu i za intravensku primenu, 

 Varijabla
Grupa 1
(n=21)

AS ± SD

Grupa 2
(n=31)

AS ± SD
t-test p vrednost

Starost (godine) 56,71 ± 13,24 57,32 ± 11,97 -0,172 0,864

Dužina trajanja hemodijalize 
(godine) 6,10 ± 5,47 5,24 ± 4,71 0,604 0,549

Dužina trajanja terapije EPO 
(godine) 5,67 ± 5,58 5,07 ± 4,52 0,427 0,549

Doza EPO (IJ/kg telesne mase) 121,65 ± 63,17 176,44 ± 92,78 -2,358 0,022

Odgovor na terapiju EPO 
(IJ/kg telesne mase) 1,28 ± 0,87 0,95 ± 1,31 1,000 0,322

ITM (kg/m2) 21,93 ± 3,10 24,18 ± 5,26 -1,924 0,050

Debljina kožnog nabora (mm) 18,44 ± 21,72 19,82 ± 11,04 -0,300 0,766

Obim nadlaktice (mm) 25,39 ± 3,74 26,44 ± 3,54 -0,987 0,329

Transferin (mg/dl) 0,61 ± 0,34 0,81 ± 0,74 -1,114 0,271

Broj eritrocita (x 1012)  3,43 ± 0,39  3,29 ± 0,57 0,768 0,438

Albumini (g/dl)  36,48 ± 3,73  36,28 ± 2,35 0,168 0,868

Hemoglobin (g/l)  95,02 ± 8,41  91,58 ± 15,23 0,804 0,428

Hematokrit (l/l)  0,29 ± 0,028  0,28 ± 0,05 0,854 0,400

Gvožđe (mmol/l)  8,68 ± 3,99   7,68 ± 3,27  0,735 0,468

Tabela 1. Demografske, kliničke i terapijske karakteristike ispitanika na hemodijalizi koji primaju 
tromesečnu terapiju eritropoetina u cilju lečenja anemije

AR- aritmetička sredina; SD- standardna devijacija; grupa 1 (osobe na hemodijalizi sa vrednostima hemoglobina ≥ 110 g/l 
i više); grupa 2 (osobe na hemodijalizi sa vrednostima hemoglobina nižim od 110 g/l); EPO – eritropoetin; ITM – indeks 
telesne mase. 
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was approved by the Ethical Committee of the 
Clinical Center of Montenegro. Student’s t-test was 
used in the statistical analysis of data.

Results
The cross-sectional study included 52 persons 

on hemodialysis who were treated due to anemia 
with the administration of erythropoietin (Table 1). 
After the administered erythropoietin, the target 
hemoglobin value of 110 g/l or higher was achieved 
only in 21 patients (40.4%) (group 1), while in 59.6% 
of patients the target hemoglobin values were not 
achieved (group 2). The participants from group 
2 received significantly higher average doses of 

erythropoietin and had a little bit higher body mass 
index (BMI) than participants in group 2. There was 
no significant difference between the examined 
groups regarding their response to erythropoietin, 
duration of treatment with erythropoietin, duration 
of hemodialysis, participants’ age, thickness of skin 
folds, upper arm width, transferrin values, number 
of erythrocytes, value of albumin, hemoglobin, 
hematocrit and iron.

Discussion
The aim of this study was to investigate factors 

that affect the recovery from anemia in persons 
undergoing hemodialysis, and who received 

 Variable
Group 1
(n=21)

AS ± SD

Group 2
(n=31)

AS ± SD
t-test p vrednost

Age (years) 56.71 ± 13.24 57.32 ± 11.97 -0.172 0.864

Duration of hemodialysis (years) 6.10 ± 5.47 5.24 ± 4.71 0.604 0.549

Duration of EPO therapy (years) 5.67 ± 5.58 5.07 ± 4.52 0.427 0.549

Dose of EPO (IU/kg body weight) 121.65 ± 63.17 176.44 ± 92.78 -2.358 0.022

Response to EPO therapy (IU/kg 
body weight) 1.28 ± 0.87 0.95 ± 1.31 1.000 0.322

BMI (kg/m2) 21.93 ± 3.10 24.18 ± 5.26 -1.924 0.050

Skin-fold thickness (mm) 18.44 ± 21.72 19.82 ± 11.04 -0.300 0.766

Upper arm width (mm) 25.39 ± 3.74 26.44 ± 3.54 -0.987 0.329

Transferrin (mg/dl) 0.61 ± 0.34 0.81 ± 0.74 -1.114 0.271

Number of erythrocytes (x 1012)  3.43 ± 0.39  3.29 ± 0.57 0.768 0.438

Albumin (g/dl)  36.48 ± 3.73  36.28 ± 2.35 0.168 0.868

Hemoglobin (g/l)  95.02 ± 8.41  91.58 ± 15.23 0.804 0.428

Hematocrit (l/l)  0.29 ± 0.028  0.28 ± 0.05 0.854 0.400

Iron (mmol/l)  8.68 ± 3.99   7.68 ± 3.27  0.735 0.468

Table 1. Demographic, clinical and treatment characteristics of participants on hemodialysis who 
receive a three-month erythropoietin treatment aimed at treating anemia

AM- arithmetic mean; SD- standard deviation; group 1 (persons on hemodialysis with haemoglobin values ≥ 110 g/l and 
higher); group 2 (persons on hemodialysis with haemoglobin values lower than 110 g/l); EPO – erythropoietin; BMI – body 
mass index. 
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dok su za drugu grupu (176,44 ± 92,78 IJ/kg) bile 
u okviru dozvoljenih za intravensku primenu. 
Vrednosti eritropoetina za drugu grupu ispitani-
ka su iznad preporučene doze i za supkutanu i za 
intravensku primenu, što može da ukaže da kod 
ovih ispitanika postoji rezistencija anemije na lek. 
Ukoliko su potrebne doze eritropoetina veće od 
150 IJ/kg, tri puta nedjeljno, smatra se da postoji 
rezistencija prema eritropoetinu (14,22). Anemi-
ja rezistentna na preporučene doze eritropoetina 
(22), uz dovoljnu količinu gvožđa i vitamina, često 
ukazuje na neadekvatnu dijalizu, nekontrolisani 
hiperparatireoidizam, trovanje aluminijumom, 
hronični gubitak krvi ili hemolizu i propratnu he-
moglobinopatiju, malnutriciju, hroničnu infekciju, 
multipli mijelom ili druge malignitete. Terapija er-
itropoetinom se vrlo dobro podnosi, kako subjek-
tivno, tako i objektivno, i ima mnogo prednosti u 
odnosu na transfuzije krvi, čija primena može biti 
praćena brojnim neželjenim posledicama. Trans-
fuzije krvi mogu doprineti supresiji eritropoeze u 
HBI, zato što povećavaju rizik od hepatitisa, hemo-
sideroze i odbacivanja transplantata, pa ih treba 
izbegavati dok bolesnik ne odgovori na terapiju 
eritropoetinom i osoba ne ispolji simptomatologi-
ju (22). Korekcija anemije dovodi do poboljšan-
ja kardijalne hemodinamike, poboljšanja fizičke 
kondicije i radnog kapaciteta. Iako postoje razlike 
u prosečnoj dozi eritropoetina između ispitivanih 
grupa, to nije uticalo da se dobiju značajne razlike 
između grupa u odnosu na vrednosti eritrocita, 
hemoglobina i hematokrita.

U našem istraživanju, nije bilo značajne razlike 
u odnosu na uzrast između osoba na hemodijalizi 
sa postignutim ciljnim vrednostima hemoglobina 
(56,71 ± 13,24 godina) i onih kod kojih ciljna vred-
nost nije ostvarena (57,32 ± 11,97 godina). Rezultati 
brojnih studija pokazuju da su osobe koje se leče di-
jalizom i kod nas i u svetu sve starije osobe (23-25).

Uočava se da su osobe na hemodijalizi koje su 
postigle adekvatan odgovor na terapiju eritropo-
etinom (grupa 1) imale značajno niži indeks tele-
sne mase nego osobe bez adekvatnog odgovora 
na terapiju eritropoetinom (grupa 2), iako su obe 
grupe ispitanika pripadale grupi normalno uhran-
jenih osoba (vrednosti indeksa telesne mase za 
normalno uhranjene se kreću od 18,5 do 24,9 kg/
m2). U studiji El-Kannishy i saradnika, multicentrič-
na studija koja je objedinila podatke 9 centara za 
hemodijalizu u Egiptu, pokazala je, takođe, da su 
gojazne osobe (indeks telesne mase ≥ 30 kg/m2) 

koje su na hemodijalizi ređe (25,3 %) primenom 
eritropoetina ostvarivale ciljne vrednosti hemo-
globina (10,0–11,5 g/dL) nego negojazne osobe 
(27,3 %), ali uočena razlika nije bila statistički 
značajna (26). Između ovih grupa nije bilo znača-
jne razlike u prosečnim vrednostima serumskog 
feritina i indeksu zasićenosti transferinom, ali je 
nedeljna doza eritropoetina bila značajno niža kod 
gojaznih nego negojaznih osoba. U većini do sada 
sprovedenih istraživanja ukazuje se da je stopa in-
cidencije i prevalencija gojaznih mnogo veća među 
osobama na hemodijalizi (preko 30%), nego u 
opštoj populaciji (7,28), što zahteva istraživanja o 
vezi između gojaznosti, anemije i odgovora na eri
tropoetin kod osoba na hemodijalizi. U zemljama 
u razvoju, anemija kod osoba na hemodijalizi može 
biti pogoršana ishranom, kao i većom učestalošću 
zaraznih bolesti.

Nedostaci ovog istraživanja odnose se na 
sprovođenje same studije preseka (u ovim studi-
jama nismo sigurni šta je uzrok, a šta posledica) i 
nemoćunosti dobijanja podataka za veći broj vari-
jabli koje mogu da se dovedu u vezu sa adekvatnim 
odgovorom anemije na terapiju eritropoetinom. 
Takođe, ovo istraživanje je sprovedeno na malom 
broju ispitanika. Zahvaljujući ovom istraživanju, ot-
vorene su mogućnosti za dalja istraživanja u ovoj 
oblasti. Rezultati istraživanja pokazuju da rezis-
tencija na terapiju eritropoetinom i veći indeks 
telesne mase mogu biti razlog za neadekvatan 
odgovor anemije kod osoba na hemodijalizi. 

 
Zaključak  

Neophodna su dalja istraživanja u ovoj oblas-
ti, posebno kliničke studije, koje bi ukazale na sve 
faktore koji onemogućuvaju adekvatan odgovor 
anemije na terapiju hematopoetinom. 
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recombinant erythropoietin, so that the recovery 
from anemia might be improved with the possible 
elimination of these factors. According to the results 
of our research, there is a significant difference in 
the average dose of recombinant erythropoietin 
between persons on hemodialysis, in whom the 
target hemoglobin value was achieved (group 
1), and those patients, in whom the target value 
was not achieved (group 2). The average dose of 
administered erythropoietin for the first group of 
participants (121.65 ± 63.17 IU/kg) was within the 
recommended range for both the subcutaneous and 
intravenous application, while in the second group 
of participants (176.44 ± 92.78 IU/kg), it was within 
the range allowed for the intravenous application. 
The values of erythropoietin for the second group of 
participants were above the recommended dose for 
both the subcutaneous and intravenous application, 
which may indicate that there is resistance of 
anemia to this medication in these patients. If the 
necessary doses of erythropoietin are higher than 
150 IU/kg three times a week, it is deemed to be 
the resistance to erythropoietin (14,22). Anemia 
which is resistant to the recommended doses of 
erythropoietin (22), with the sufficient amount of 
iron and vitamins, often points to the inadequate 
dialysis, uncontrolled hyperthyroidism, poisoning 
with aluminum, chronic blood loss or hemolysis and 
accompanying hemoglobinopathy, malnutrition, 
chronic infection, multiple myeloma, or other 
malignancies. The therapy of erythropoietin is 
often well-tolerated, subjectively and objectively, 
and it has numerous advantages in comparison 
to blood transfusion, whose application may be 
accompanied by numerous side effects. Blood 
transfusion may contribute to the suppression of 
erythropoiesis in chronic kidney disease, because it 
increases the risk of hepatitis, hemosiderosis, and 
transplant rejection, and therefore, it should be 
avoided until anemia responds to the therapy with 
erythropoietin and the symptoms appear (22). The 
correction of anemia leads to the improvement of 
cardiovascular hemodynamics, physical strength 
and work capacity. Although there are differences 
in the average dose of erythropoietin between the 
examined groups, it did not influence obtaining 
significant difference between the groups regarding 
the values of erythrocytes, hemoglobin and 
hematocrit.

In our study, there was no significant 
difference regarding the age between persons 

on hemodialysis with the achieved target values 
of hemoglobin (56.71 ± 13.24 years) and those in 
whom the target value was not achieved (57.32  
± 11.97). The results of numerous studies have 
shown that persons undergoing dialysis belong 
to the group of elderly in the world and in our 
country, as well (23-25).

It has been noticed that persons on 
hemodialysis, who achieved an adequate response 
to treatment with erythropoietin (group 1) had a 
significantly lower body mass index than persons 
who did not respond adequately to erythropoietin 
(group 2), although both groups of participants 
belonged to the group of persons with normal 
body weight (values of body mass index for 
normal weight range from 18.5 to 24.9 kg/m2). In 
the study of El-Kannishy and associates, which is 
a multicentric study which coalesced data from 
9 centers for hemodialysis in Egypt, showed that 
overweight persons (body mass index > 30 kg/m2) 
on hemodialysis achieved more rarely (25.3%) the 
target values of hemoglobin (10.0 - 11.5 g/dL) than 
persons who were not overweight (27.3%), but 
the difference was not statistically significant (26). 
There was no significant difference between these 
groups regarding the values of serum ferritin, 
and transferrin saturation index, but the weekly 
dose of erythropoietin was significantly lower in 
overweight persons than in persons who were 
not overweight. In most of the research studies, 
which have been conducted so far, the incidence 
and prevalence rate was higher in persons on 
hemodialysis (more than 30%) than in the general 
population (7,28), which requires further research 
about the relationship between obesity, anemia 
and response to erythropoietin in persons on 
hemodialysis. In developing countries, anemia 
in persons on hemodialysis may be worsened 
because of the diet and higher frequency of 
infectious diseases.

The limitations of this research relate to the 
characteristics of cross-sectional studies (in these 
studies we are not certain about causes and 
consequences) and the impossibility of obtaining 
data for more variables that may be linked to the 
adequate response of anemia to erythropoietin 
therapy. Also, this study included a small number 
of participants. Thanks to this research, new 
possibilities have been opened for further research 
in this field. The results of research showed that 
the resistance to erythropoietin and higher body 
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mass index may be the reason for the inadequate 
response of anemia in persons on hemodialysis.

Conclusion
Further research in this field is necessary, 

especially clinical trials, which would point to all 
factors that make it impossible to adequately 
respond to the therapy of hematopoietin in 
anemia.
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