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Anaemia is the most common haematological disorder in premature newborns and it constitutes
a serious clinical problem. Anaemia of prematurity (AOP) begins between 5" and 7* day of life and
lasts for about 6-12 weeks since delivery (1). So far, numerous blood transfusions have been the only
effective treatment of AOP. This treatment is jeopardized by many complications like overload of
circulation, high risk of viral infections (HIV, HBV, CMV), or it may cause production of allo-antibodies
(9). Therefore, safer methods of AOP treatment were searched.

The AOP is caused, in part, by a deficiency of erythropoietin (Epo), which is secreted by hepatocytes
and peritubular nephrocytes in response to hypoxia. The Epo is glycoprotein hormone of 34,000
molecular weight, which is the main factor regulating the erythropoiesis both in intrauterine and post-
fetal life. Epo stimulates differentiation and growth of erythroid progenitors (colony forming units —
CFU) which evolve into mature functioning erythrocytes — normoblasts (6, 7). The Epo does not
transfer through placenta, therefore, its fetal concentration measured in serum of the umbilical cord
blood reflects its synthesis (10). Low concentrations of the hormone in preterm infants are caused by
decreased metabolism, thus reduced oxygen consumption and different pharmacokinetics of the
hormone. Importantly, synthesis of the Epo in fetal period takes place in the liver, and only after 30"
week of pregnancy this function is taken over by kidneys, which are much more susceptible for hypoxia
(6, 10). The amount of the Epo produced in response to the hypoxia by hepatocytes is 10 times smaller
than the Epo amount produced in the same conditions by kidneys (10).

In 1985, the gene responsible for synthesis of the human recombinant erythropoietin (tHuEpo)
was cloned, and thus industrial scale of the Epo production was initiated. This enabled detailed
recognition of biological features of the hormone and its clinical application in the treatment of anaemia
(15). In 1989, Halperin was the first to use the rHuEpo in the treatment of AOP (8,15). The first
clinical trial evaluating the use of rHuEpo for the treatment of AOP was performed in the early 90’s,
following successful clinical trials using rHuEpo to treat adults with anaemia of end-stage renal disease.
Nowadays rHuEpo is used to prevent and treat anaemia in preterm infants instead of blood transfusions
(5, 11, 14). The use of rHuEpo in the treatment of AOP in children with low or very low body mass
becomes more and more common, resulting in diminished use of supplementary blood transfusions in
this group of patients. There is still lack of unequivocal indications to the treatment with rHuEpo,
neither range of normal concentrations of the endogenous Epo has been defined, nor the opinion
concerning total safety of the method has been settled down (15).

The aim of the study was to evaluate the influence of the rHuEpo treatment on

parameters of the erythrocytic system in peripheral blood, iron concentration, and
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unsaturated iron bind capacity (UIBC), as well as on erythrocyte transfusion
requirements in preterm infants with AOP having no infection and not receiving
oxygen support.

MATERIAL AND METHODS

Twenty-four children with AOP, that were hospitalized during one year, with no signs of infection
and without any form of oxygen therapy, were investigated. Gestational age of the children was 27-29
weeks in 42%, 30-32 weeks in 33%, and 33-37 weeks in 42% of children. Birth weight of the children
was 940-1500 g in 46%, 1501-2000g in 25%, and 2001-2500 g in 29% of children. Body weight of
the children in the beginning of the rHuEpo treatment was 1300-2000 g in 25%, 2001-2500 g in 21%,
and over 2500 g in 54% of patients.

The rHuEpo (Recormon, Boehringer Mannheim, Germany) was administered subcutaneously
700 U/kg/week, in two doses. Infants also received oral iron (6 mg/kg per day). Changes of haemoglobin
(Hb), haematocrit (Ht), red blood cell count (RBC), reticulocytes, iron serum concentration, and UIBC
following consecutive doses of rHuEpo were recorded. The rHuEpo therapy had been discontinued
when Hb was above 10 g/dL and Ht above 30%. The percentage of children with AOP treated by
supplementary transfusions was compared in two one-year periods, before and after the introduction
of rHuEpo therapy.

RESULTS

Distribution of the rHuEpo doses in the group of investigated children is presented in Figure 1. In
over 50% of children, satisfactory improvement of erythrocytic picture was achieved after administration
of 4-7 doses of rHuEpo. Ht, Hb, RBC, the number of reticulocytes, serum iron concentration, and
UIBC before and after each dose of the rHuEpo are depicted in Figures 2, 3, 4, 5, 6, and 7, respectively.
In the year prior to introduction of rHuEpo therapy, 91% of children with AOP required supplementary
red cells transfusions, while only 13% when rHuEpo was applied.

Distribution of rHU-EPQO Haematocrit before treatment
doses in tested children and after each dose of rHU-EPO
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DISCUSSION

Newborns delivered prematurely have low concentration of endogenous Epo, whereas the amount
of erythroid progenitors (CFU) of the bone marrow is supposed to be sufficient for adequate
haematopoiesis. The use of tHuEpo together with the iron supplementation and vitamins important for
erythropoiesis, may prevent decrease of haemoglobin and reduce the number of blood transfusions (5,
6, 7, 10). Based on results of the present study, the use of the rHuEpo treatment caused decreased
demand for the blood transfusions from 91% to 13% of patients. In the investigated group of patients
between 7" and 8" dose of the rHuEpo, the gradual drops in haemoglobin, haematocrit, and red blood
cells count (RBC) were observed followed by the gradual increase and stabilisation of these parameters.
This is a favourable observation in comparison to children who do not receive the rHuEpo therapy, and
in whom permanent decrease of the haematological parameters is observed (9, 14). The majority of
authors report the significant increase of reticulocytosis in the course of the treatment (9, 12, 14).
Results of the present study confirm this observation, although attention needs finding of increase of
reticulocytosis from 4™ dose of rHuEpo, and decrease after 10" dose. It may be speculated that this
decrease is associated with the decline of the endogenous erythropoietin concentration in response to
haemoglobin increase or with the reduced response to the rHuEpo because of the rHuEpo receptors
depletion (9). In this situation, the increase of the dose and time interval between consecutive doses of
the rHuEpo into 72 hours could be effective (9, 12). Frequently described iron deficiency in patients
treated with erythropoietin may limit effectiveness of such treatment (3, 13). Low iron supply and
limited iron absorption from breast or artificial feeding, as well as side-effects of oral iron intake,
frequently do not allow to achieve adequate iron concentration in the situation of increased erythropoiesis
(3, 13). In this study the decrease of serum iron concentration with associated increase of iron requirement
(increase of latent iron binding capacity) were observed, which may account for high iron utilization
for erythrocytes production (4). In order to avoid haemolysis in the course of high doses of iron
administration, vitamin E with antioxidant effect should be administered concomitantly (2). Intravenous
iron administration is not necessary, since oral route of intake is usually sufficient in the course of
rHuEpo treatment (2). Based on our experience, no adverse or side-effects of erythropoietin were
observed in the treatment of newborns.

CONCLUSIONS

1."The rHuEpo {5 the drug of choice in the treatment of anaemia of prematurity.
2. Therapeutic use of rHuEpo markedly diminished the quantity of supplementary
transfusions in children with AOP.
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Zastosowanie ludzkiej rekombinowanej erytropoetyny w leczeniu niedokrwistosci wezesniakéw

Jedng z przyczyn niedokrwistosci wczesniakéw jest niedobdr erytropoetyny, ktéra stymuluje
proliferacje i réznicowanie prekursoréw uktadu czerwonokrwinkowego do normoblastéw. Do niedawna
jedynym skutecznym sposobem leczenia niedokrwisto$ci wezesniakéw byly transfuzje krwinek
czerwonych (KKCz). Przydatnog¢ ludzkiej rekombinowanej erytropoetyny (rHuEpo) w leczeniu
i zapobieganiu niedokrwistosci u dorostych zostala potwierdzona w licznych badaniach randomizo-
wanych. Obecnie od kilku lat stosowana jest ona w leczeniu niedokrwistosci u wezesniakéw. Celem
pracy byta préba oceny wptywu leczenia rHuEpo na parametry ukladu czerwonokrwinkowego, stezenie
zelaza i utajong zdolno$¢ wigzania zelaza w surowicy krwi oraz poréwnanie ilosci transfuzji
uzupelniajagcych KKCz u wczesniakéw z niedokrwistoscig leczonych i nieleczonych rHUEpo.
Badaniami objgto 24 wezesniaki z niedokrwisto$cia, bez cech infekeji oraz bez zadnej formy tlenoterapii,
hospitalizowane przez okres jednego roku w naszej klinice. Dzieci te otrzymywaly podskérnie rHuEpo
w dawce 700 U/kg/tydzieri w dwu podzielonych dawkach, oraz doustnie Zelazo w dawce 6 mg/kg/
dobg. Odsetek wykonanych transtuzji koncentratem krwinek czerwonych u wczesniakéw leczonych
rHuEpo poréwnano z iloscia transfuzji KKCz wykonanych w takim samym okresie u wczes$niakéw
nieleczonych rHuEpo.U 50% badanych dzieci uzyskano zadowalajgcy wzrost wartosci obrazu
czerwonokrwinkowego po 4—7 dawkach leku. Ilos¢ transfuzji KKCz u dzieci otrzymujacych rHuEpo
wynosita 13%, podczas gdy w poréwnywanym okresie u dzieci nieotrzymujacych preparatu
erytropoetyny 91%. Wnioski: 1. RHuEpo jest lekiem z wyboru w leczeniu niedokrwistosci wezesniakéw.
2. Leczenie rHuEpo znaczaco ograniczylo koniecznos¢ stosowania transfuzji uzupetniajacych KKCz
u weze$niakéw z niedokrwistoscia.



