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Anemia of prematurity is a major problem in caring of preterm babies, and up to recent days transfusion
is a routine therapy for this disease. Transfusion causes various complications such as blood-borne viral
infections, graft-versus-host reaction, hyperkalemia. Recently, the use of recombinant human
erythropoietin(tHUEPO) is an altermative therapy for anemia of prematurity, but optimal dosage of tHUEPO
is not uncertain. So, we conducted this study to determine the optimal dosage of rHUEPO in reducing
postnatal transfusion and to assess the safety of rHUEPO in prematurity.

Four groups of healthy premature infants of less than 34 weeks’ gestation with birth weight less than
16kg were treated without rHUEPO(control group, n=6) or with rHUEPC: Epo-600 group(n=10) received
600 Urkg/week; Epo-900 group(n=10), 900 U/kg/week; Epo-1,200 group(n=10), 1,200 U/keg/week, who
were admitted to the Neonatal intensive care unit, Dong-San Medical Center, Keimyung University during
the period of 2 years from Jan. 19%4 to Dec. 1995, All rHUEPO-treated infants were given iron supplements,
and all infants received folic acid and vitamin E supplements.

The following results were obtained.

1) The mean birth weight, gestational age, age of therapy onset, initial hemoglobin and reticulocyte count
showed similar distribution in alt groups.

2) The reticulocyte count was significantly higher in Epo-1,200 group at 1 week, and all tHUEPO groups
at 4 weeks after therapy than that of control group (P<0.05).

3) The mean serum iron level was lower in EPO-treated group than that of control group after therapy,
but statistically not significant. The mean serum ferritin level was significantly lower in Epo-1,200 group
than that of control group(P<0.06).

4) The blood erythropoietin level was similar in all groups during therapy.

5) Phlebotomy volume was similar in all groups, but high-dose group(Epo-900, Epo-1,200) received
significantly less transfusions than control and Epo-600 group(P<0.05).

#0] EE L 106U E AL FA Y H43hA] A0 2 o] Fol 28



w40} ¥18 o) 4 Recombinant Human Erythropoietin®] %-0f-§-2)] u}& 73}

-335-

6) Any side effects related rHUEPO therapy were not observed in all treated group.
In conclusion, higher dosage{more than 900 U/kg/week) of THUEPO therapy is safe and effective in

reducing the need for blood transfusion.
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Table 1. Clinical characteristics of control and rHUEPO-treated groups

Control Epo-600 Epo-900 Epo-1,200
(n=6) (n=10) (n=10) (n=10)
Gestational age{wks) 309+1.8 308t15 31.0+19 309+23
Birth weight(Kg) 1.38+0.20 142008 1.40%0.01 1.38+0.17
Age of therapy onset(days) 12.7t45 122156 12.7%6.4 151178

Table 2. Sequential changes of hemoglobin level after therapy in control and rHuEPO-treated groups.

At onset of therapy At 4 weeks At 8 weeks
Control 135+09 gm% 114+11 gm% 12608 gm%
Epo-600 144+24 gm% 11.3£08 gm% 11809 gm%
Epo-900 147128 gm% 124+18 gm% 124+19 gm%
Epo-1,200 146*16 gm% 12.0£2.0 gm% 106*1.7 gm%
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Table 3, Sequential changes of platelet count(X10,000/mm3) after therapy in control and

rHuEPO-treated groups

At onset At 1 week At 2 weeks At 4 weeks At 8 weeks
Control 224+55 27789 19.3*+34 254+139 258+34
Epo-600 20.1+48 23.0+11.2 21.8+69 236199 207+64
Epo-900 212+11.2 216+65 213+87 222%63 286164
Epo-1,200 199+67 180+66 16.1£6.0 26.3+75 33.1+82

Table 4. Sequential changes of reticulocyte count after therapy in control and rHuUEPO-treated groups

At onset At 1 week At 2 weeks At 4 weeks At 8 weeks
Control 08%04% 1.3£08% 1.3+05% 1.0+07% 15+12%
Epo-600 08+05% 15+13% 1.8£09% 3.0£15%+ 1.7+x14%
Epo~900 060.7% 26+1.096 2.9+2.1%%* 3.3+1,3%% 1.9%09%
Epo-1,200 08+06% 4.4+ 1.4%++# 29+1.1%%* 2.7 +1.3%* 16+15%

* P<0.05 vs control
*x P<0,06 vs control & Epo-600

BE EAae JgtEFEEae Jelhgigle
o, B4 28] 1-way ANOVA testZ 3 th.

2 I
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Z} o) &7 3099, 1380 gm, 12,7, Epo-6007- 30.8
=, 1420 gm, 1224, Epo-900* 317, 1400 gm, 12.7
2, Epo-1,2003* 3097, 1380 gm, 1519 & FA}s)
A} (Table 1).
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Fo] BE Al o v th& T, Epo-600, Epo-
00T 2 Epo-12007-oA 2zt A g2 153
13%, 159, 26%, 44%2 Epo-120030)4] iz

3} Epo-6007- Bt o3k 3k o.m(p<006), 4

FZo &= 10%, 30%, 33%, 27% 2 Epo o759
A i zTH} -2 A =R (P<00), 83
= 15%, 1.7%, 19%, 16% 2. B3} t)Za-71)
FrALS X1 & BT (Table 4).

5 8& A feriin & envthropoietink| 2| 43}
A E AFA|, A8 47F L 8T HT €A
B Y=ol 94 ug/d, 868 ug/dl, 1186 ug/d,
Epo-6000] 609 ug/dl, 498 pg/dl, 738 wg/d,
Epo-9007-0] 840 xg/dl, 528 ug/dl, 838 ug/dl,
Epo-12007-0] 774 pg/dl, 5277 ig/dl, 511 pg/dl
olo] A Epo-1200itollA X8 85%F TRt}
F-o 3 FAHALP<0.065), B A ferritine
HET 6246 pg/dl, 5450 ug /dl, 4806 pg/dl,
Epo-600:%-& 4804 pg/dl, 3388 ug/d], 3889 ug/dl
o] 31, Fpo-900F-&- 4648 pg/dl, 4496 pg/dl, 3274
rg/dl o198, Epo-12002& 3487 pg/dl, 1858 ¢
g/dl, 1644 pg/dl ojoI A X & 8% Epo-1,200
olA X1BA| A Hlste] f-o)8HA] st
H(P<005), o A erythropoietinX| & &+
117 mU/ml, 286 mU/ml, 132 mU/ml ©] 1, Epo-
£ 105 mU/ml, 246 mU/mi, 158 mU/ml ©}
™, Epo-9007-& 16.2 mU/ml, 31.5 mU/ml, 162
mU/ml ©) 1L, Epo-1,2002& 13.2 mU/ml, 14.0
mU/m], 144 mU/ml 0]} A A3 Fol 33} )z
T3] 9] 3§ Aol AT (Table 5).
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Table 5. Sequential changes of serum iron, ferritin and erythropoietin levels after therapy in control

and rHuEPO-treated groups

At onset of therapy At 4 weeks At 8 weeks
Serum iron level
Control 89.4%40.0 pg/dl 36.8+41.2 g/dl 11861548 ng/dl
Epo-600 6091446 pg/dl 49.8+36.8 png/dl 7384428 ug/dl
Epo-900 84.0%54.2 pg/dl 52.8+26.1 pg/dl 83.8+53.1 pg/dl
Epo-1,200 7741491 pg/dl 52.7%214 pg/dl 51.1£25.1 pg/dl*
Serum ferritin level
Control 62462189 ug/l 54502578 ug/t 4806+220.2 png/1
Epo-600 489412349 pg/1 3388+£230.7 g/l 388942851 ug/1
Epo-900 464812643 g/ 44962919 ug/1 3274+166.2 ng/
Epo-1,200 3M8.7+163.3 ug/l 185811407 ug/1%%  164.4+134.1 ug/1*+*
Serum erythropoietin level
Control 11.7£8.8 mU/ml 286+405 mU/ml 13.2+135mU/ml
Epo-600 105%7.0 mU/ml 24.6+23.8 mU/ml 15.8+10.8mU/ml
Epo-900 16.2+15.2mU/m] 315265 mU/ml 16.2%8.2 mU/ml
Epo-1,200 13.2+12.8mU/ml 140+10.0 mU/ml 1441+9.3 mU/ml

* P<0.05 vs control
*#*% P<0.05 vs onset of therapy

Table 6. Corrected transfusion volume before
therapy in control and rHUEPO-treated groups

Corrected transfusion volume

Control -7.0%19 ml
Epo-600 -6.8+6.0 mi
Epo-900 -37+69 ml
Epo-1,200 -51+48 ml

* Corrected transfusion volume:
transfusion volume - phlebotomy volume

Aad AT HFYF-ANEH L FoLs
thETo] AT (Table 6).

7XAES MER Y B
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ml/kg, Epo-6007 17.6 ml/kg, Epo-9001 12.7
mi/kg, Epo-1,2007 84 ml/kg ©]23A Epo-900 2
Epo-12007-e) A t=FBot 98 weker
(p<00B), AFEGFT 4577 =T 120 mikg,
Epo-6007- 94 mi/kg, Epo-9007* 2.0 ml/kg, Epo-
1,200 35 ml/kg ©]e]A] Epo-900 ¥ Epo-1,2007
o] A thzT3} Epo-600 ok FoskA ket
(p<0.06) (Table 7).
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AR e AF A F7 migole] AHE APt
FAES 2AE] 98 ¥ A7l Exde
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Aol B 3(Brown et al, 1983; Brown et al,
1984; Stockman et al, 1984), 71 o]f- 7| o}l A
= EPO7} 8 AAAaZo] 3t oxygen sensor7}t
g 7S oA F2 ALEY) R delA
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Table 7. Phlebotomy and packed RBC transfusion volume after therapy in control and

rHuEPO-treated groups

Phlebotomy volume(ml/kg) Packed RBC transfusion volume(ml/kg)

st 4 weeks 2nd 4 weeks 1st 4 weeks 2nd 4 weeks
Control 224+59 51+24 306108 120+78
Epo-600 21.3£40 48+14 17671 94+82
Epo-900 225142 40+1.2 12.7£75% 20+42%*
Epo-1,200 207143 45108 84+16.1% 35158+*

* P<0,05 vs control
*x P<0.06 vs contro] & Epo-600

ulsrole] FHu oA FET erythroid
progenitorE 0] EPOY talx A2 287 %
& 7 & Ao] AgA T4 FHE o] uEo}
oA HuEPOS 8 XA & 7psAde] A
£ 1 3159 tHShannon et al, 1987; Rhondeau et
al, 1988).

EPOE 2} 34000 dalton?! Fetie] dFo
2 166709 ofvl:xito g PAFA glow
Miyake et al(1977)9 23] 2HAA X-g E2lH
910, Jackobs et al(1985)d]] 2]3f =7} ¥ A
Azgol 715 3tAl HArt. EPOE erythroid
progenitor AIXE9] A7 #3185 9§ 440
2 2831 (Halperin et al, 1990) 1 A4S 213}
A T2 o AR 9 2FFHAA
(Erslev, 1991), &2 erythroid colony-forming
unit(CFU-E) ¢} d& erythroid burst-forming
unit(BFU-E) % pronormoblastel] 2F-2-3}e] 342
RArargo] A7lE Aoz delA glor(Miyake
et a, 1977), 8% AFA = 10-20 mU/mio)™ ¥lg
GAA] 10081744 S7hEle Ao s gk
(Erslev, 191). EPO= 4l 19529 Efo} 5o &
A3} AdE7te T2 QAT 55000 o
ojub= AL E K3l JJvkThomas et al, 1983;
Halperin, 1991).

W gkxle) glojA] 2] rHUEPO X] .+ Eschbach
et al(1987)0] AN R-AA A Mg AFHOZE o]
|50, v]golol A rHUEPO2] Fol &= YA
H1g o] ofulg 913 7Hes 27]d Alzksld =8
g 713 & Folvd F54o] gluh(Attias,
1995). vlgolol A 9] fHUEPO Hof+&= Halperin et
al(1990)0] %8 75-300 U/kg/week &2 A&k AL-8-3}
o] FAY T FUHE B3shel nigol Wdy
wge) AAHA Ao Budct o] F HuE
of M2 rHuEPO Fof §33 FIHaHNT}
DA ZojA 300 Ukg/week ofdte] &8 &

3 K1 1 E(Mentzer et al, 1991; Obladen et al, 1991;
Shannon et al, 19l A& tR2TRd $8L 3
A B2 RA T F-2F &eol= §UR1 AL, 500-1,200
U/kg/week®] W& Fol g B 1% (Ohls &
Christensen, 1991; Camielli et al, 1992, Maier et al,
1994; Meyer et al, 1994; Shannon et al,1995) 4] &
AT gl 48 FREAT LoiA o
W5olz} o AHA ol AN, A5 AT
AME 900 Ukg/week o]’} FoTor FoiF
B TEF 84-127 mikeE =T 306 mike
Bo} uiglA oM FAE BaHE AU 18
ol THUEPO o5l ¥4 A3 feritine] &
Zary Azl ol AdEHE FHE el Hol o)
{531 FHPoRA dojuhs 4o E delA
ol 29 (Halperin, 1991; Attias et al, 1993;
Emmerson et al, 1993) AAE9 ZA$% 1,200
U/kg/week F-olTell A 8% B4 A7} ferritin
o] A% A7 UM ols AR FHAE
WA 317 8t A HEFCyT Dadiy A
e §HE obA FyEo] A govt ngw
rHUEPO 2] 84| 6-8 mg/kg H =& F43t1 gle
o, 8o} Y T AR Folo) ofg F-3L-
L e Aoz ®aEdcHHalperin et al, 1990;
Shannon et al, 1992; Attias et al, 1993).

REGEPO %ol thi# 331548 av),
33 RN AT o §HIE ST
(Beck et al, 1991), dxtH o2 F9 3-53] 1}po]
4-677F A\ 3gsta gk,

RHUEPO F-o] &3+ o}, A% 12 kg o]/o]
W 54 FrtEI BT} 4% o) 3l o o) &t
A B AEN z(Maier et al, 1994), Brown &
Shapiro(1996) & Sarlsolol A dild 43 &
31-35 gm/kg/day 2 F2-3] & o] FHHEF 5
747} vl A EobA tHUEPOd)| )3 281 A
do] Z7hetha skt



] 0} 18 o] A Recombinant Human Erythropoietin®] 50-¢ o} w}& 73}

-339-

RHuEPO X g9 m& F-2h8-& dukz oz ¢
= Ao 43R glen(Halperin et al, 1990;
Shannon et al, 1991; Carnielli et al, 1992), A¥- 4
el BHrER 2L AAFH BFEFHLE
(<L,000/m)& Rustded ol dAHIAT 3
7tsb wkn) gl A A AA erythroid stem cello]
myeloid cell line & ZH 814 A7) ddo s g
A tHBeck et al, 1991; Halperin, 1991; Shannon et
al, 1991). 18] rHuEPO 2Hg-0. 2 3% gad o}
F7HE megakaryocyte 02 ¢ HAH
77t HaEh oiE dAAQ o s delA
2 3L(Attias, 1995), ARLES] AT M 2577
AFont A% S/ A9 ATk sk
& 79-9t= g rHuEPO FojAlol= AU
EPO RAteiA]e] 282 A7)A] = Ao B
L% 3 9129 (Halperin, 1991; Carnielli et al, 1992)
ARES] AT FALSE AFE AU

243 (HUEPO £ 835 A3 A% &
gl 2 ¥EiEL FUldE fla, = F
3] =80} Messer et al(1993)& AZF(ke)F 1577
300 U, 600 U, 900 U M2 2 pro] vlmsle o
AHEP Z7hek A A Y ferritin FAHEI}
o] &7} HlgPotn 31 oL P<00l) 48 7tA
AIE FAE Aoz Hadgoh AREY] AF
dMe 8% FoJF(Epo-12000014 ¥4 HE
A8 8, faritin® X &5 20| A Fi2E ]
Epo-12007-el A o] B HE Fo7l gad
Aoz HAHAeH, 8 #4EE 900
U/kg/week ©]/d 316% FATA gjzFrct
213 A] VERGETHP<0.06).

RHUEPO &% #7|7F A3 s dF&
Soubasi et al(1995)0] X & 8FF.71#] Fof F(61
gl A 2 @R Jugles F8RLEH
ot FEHET S7H7F e M (P<0.01), HF
36,12 7Nl = FFAtolol AT, ferritin,
Hb F&} 438 5-0] §-A18+e] A4 erythropoiesis7}
Atk Rastdch AxE ATFME 900
U/kg/week o)d 18- FoA X8 8¢ §
A 2B 938 FERA I} A&
At :

v &ofol| A rHUEPOS] 243t Fof g0 o
A E oA O A o) Attlas(1996)E
P71 325 minke] ARG vlsolo A Hol
900 U/kg/week ©]3¢] 18%-& o] AERZ
(6 mg/kg/day)=} BIEMY E £} A 4% 25

olf ABehE A& AL sk
2 o

194 19581995 1297hA) 9 237 A
i &har Fakel gl A E A8l Aol F A &
Aol JASAD A1 345 0w, EPAF
1600 gm ©]3le] A7 njsol 36H-E oz
gt} tHUEPO Foj§-5-9) &3 wel FogL
z368), 600 Uke/week 51§ Epo-600T-
(102, 900 U/kg/week o]+ Epo-900(108]),
1,200 U/kg/week o] -2 Epo-1,2002(108) 2.2
o] 477 A8 Aldgste] oS 22 A3
£ a3

D o738 230 FE7 244, AN,
A EA A7, GAa D AH5E FAIAT

2) A T e A A A E T gz
T §ABE O, A& 1579E Epo-1,2000
A, A& 453 E g7 BRA grEr
w4 A F7HE A

N HT A HEe J2E BTN ZAHY
AR ovie g, 243 Fof(Epo-1,200)
A X8 8FF oudA AP od, @A
ferritin® Fpo-1,200T-0 4 x| & 45 % 8FF. o] v
AA ZHAsr ok

4) 8% F erythropoietin 5 T3}
2 B B e =

5 Mg 7|17 AL Fog3d J2 27 &
ALEtg o, Bt FEFL 18 F Fo F(Epo-
900, Epo-1200)090 4 thZ7-el] v 3j v Al 2
o}
6) X 8.% rHuEPO Fo¢ & 593 528
< i

AEZHOoFE 900 Ukg/week o]49] -89
rHuEPO %47} ¥ Ba-g-gle] 27]o uidad
TFHE ZVATIY 8L EH 2 Ao A
xag )=
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