dglaists Aild A1 %
The Yeungnam Univ. Med. J.
Vol. 11, No. 1. June 1994

A ARAZALY] W ol lojA Erythropoietin X 5.9
e AR F

2 I —

D7) ARAZ Fxpe] dEEAA HFPoe] Fit
Hn,179 o9} e uIEY FE AL A
AYT 28-& /A8 A% FEF erythropoie-
tin(e]3F EPOZ} &) A4te] 502 4 A grh¥
A3 AR HZE ghate] HIEX 8 androgen?] F
o} £8 Fo &3] ou androgene dF
ol Mgt a7t Qo Wiwg £8L B % C¥
2+49, CMV({cytomegalovirus) #9, F34 99
A¥ZF 59 7Y 9do] don, HE ARz
1% ¥ dZ(hemosiderosis), MEEA A<
A 5o g FAMES Zn AhY A2 &
A4 E8te] WA © & recombinant human erythro-
poietin(rHUEPO) &] 9443 #§-0] 7}538HA = ol
by AR A MEwY wf-S &AW
Hog 4 gon,s” EPOXEE HYTEF
L ZF/N713, 83 2 2 ferritinX & FAAA,
£¥o WAL EUo2ZN F82 A% HE
Hrae 749 T A8E F9F F Uk sk
O ARG A o] Y1) o4 EPOXEE

58 - £5% - 8239
A% WA AE Pl BH ATE @7
ARAZ BAEe AR A gl U
Rl

82

AZAES Jgiistn oAU 2LHEA WA
A BAFEAM o g NN B aqFE UYL E
EPOA & fF9} 7+ 28 {79 me} & vvof
Z} Z7re) A4, HEE §4, A¥ T Ay, ¢
H¥ 34, ¥4 A, TIBC(total iron binding capa-
city), ferritin, transferrin saturation® Bl 3}
I olE #T A AF YN ¥ FYLY
BAo) 3t ZAIY Bidte wpolth,

=1}
x

i

CHat

oA dgudm oaust By Wt

A, 4 AlRHoz HHEANS W Qe 64

o2 3Ya, JA7} 384, A7 26,
ARETE YAANA 4H7IAE HEIHL

Aok FA717te v ARAHo g FXE A

g A 19939 727HA 9 710 ez



—gbg ARA@Ae] WYol ol Erythropoietin A Eoj HE YYAHES] A4 - 83

B3AHE D.

Table 1. Subjects of study

Total(n=64) Male(n=238) Female(n=26)
Age(years) 459+ 114 464+ 111 453+ 12.1
Hemodialysis
duration(months) 39.8+37.1 45.7+ 405 31.2+ 304

Valuses are meanz SD.

FEFL 19923 129 %€ 19939 79 71%] 871 ¥
B YR AFE EF2 Yol ALH(pi-
nts/month) 3t¥th. F7 FAAZLE 10— 15413
o]th.

EPO A &T& 208, ¥ EPO AET& 43
i, EPO X189 27832 13] 8% 50 U/kg=
33, YT §£30] 30%71 98 fALFo R
25 U/kg®2 F 33 H35A3tg e 547130
19923 129%H 19933 797X 8/ ¥olith.

A B A W75 BAIA o) 4 g Bl
3% & A FYo] 2mg/dlo) A 5L H A transa-
minase %©°] 40 IU/1 o13o 2 3P} 7%
o] 3 FAE 10819 H7Ee] FFHA AN
HA 82 54l Aot Salol A e AL, HYF
4, HEF A%, #3 HE7A, ¥F 3,
TIBC, ferritin® Z33tQom, o, Hy7
4, YT A59 3L Coulter S Plus IVE
o] &3 Her, A ferriting WA FAY4HY
o2 ZA3la, EPONEE e 73 A g+
T 23 7% ol & 7lF AdEe=
wroA] vl A3

% AlE4 2 Student non-paired t-test2 3},
2L p#k 0050182 3.

N X

6478 9] AlolA oo JAFEX = v&3Y
ot AA B YA NFE BH Y
A 80g/dl, YT £ 244%2 LA
AT 9o AAL Btk A9 A2E v
AYLSH AL, AYTF &4, YT A5,

A¥EF4, ¥4 3, TIBC, ferritinA& & 2}o]7}
AHHE 2,3).

Table 2. Hematologic parameters in hemodialysis

patients
Total(n=64)
Hb(15.0+ 3.0g/dD) 8.0+ 16*
Hct(43+0.7%) 234+49*
MCV(90+ 0.7f1) 924+ 4.7
MCHC(34.0+ 2.0g/dD) 344409
MCH(29.0+ 3.0pg) 288+ 20
c-reticulocyte( %) 05105

* Velues are lower than normal
Values are menax+ SD
Hb : hemoglovin Hct : hematocrit
MCV ! mean corpuscular volume
MCHC : mean corpuscular hemoglobin concentu-
ration
MCH : mean corpuscular hmoglobin

FeritinZ £ &} 657.4+ 292.0mg/ml, <A 5115
+ 370.7ng/ml, ¥4 FX = FA 1455+ 63.7ug/dl,
& 2} 125.6+ 75.1ug/dl, transferin saturation 61.6
+284% & ferritin, 8% 3 2 transferrin satura-
tion 2F A4 E} =9kt

EPOA&EZ % ¥] EPOXNET 4T AloldAe
MCV(mean corpuscular volume), MCHC(mean
corpuscular hemoglobin concenturation) 2| S8 %t
ztole filoy, 84 A ferritin® EPOX &
oA e A Byoen, FYFL EPOT
0.7 U/mo, ¥l EPOX &7 1.2 U/moE ¥] EPOHA
B22NA FA3A =RXoHp<0.05) (F5, 2g1).
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Table 3. Iron status and blood transfusion amount in hemodialysis patients

Total(n=64) Male(n=38) Female(n=26)
Iron(100~ 130pg/dl) 1374+ 615" 1455+ 63.7 1256+ 572
TIBC(220~400pg/dl) 2316+ 446 2266+ 333 2405+ 56.9
Transferrin

saturation(20~60% ) 61.7+ 285" 653+ 27.6 564+ 294
Ferritin(F : 11~120ng/mi) 598.1+ 3314* 6574+ 292.0 511.5+ 370.7
(M : 25~400ng/ml)

Transfusion(U/mo) 1.1+ 08 1.1+ 07 11+ 08

* Values are higher than normal
Values are menat SD
TIBC : total iron binding capacity

Table 5. Iron status in Epo and Non-Epo group

EPO(n=20) Non-EPO(n=44)
Iron(100~130pg/dD) 134.8+ 56.2 1415+ 648
TIBC(220~400ug/dD) 217.6+ 317 237.7+ 489
Transferrin
saturation(20~60% ) 650+ 24.1 599+ 30.7
Ferritin(F . 11~120ng/mD) 586.1+ 284.8 604.6+ 357.7
Duration(mo) 347+ 269 428+ 413
Transfusion(U/mo) 08+ 06 1.3+ 08*
* p{0.05

Values are mean+ SD
EPO : Erythropoietin treatment group
Non-EPO : Erythropoietin non-treatment group

p<0.05
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E 11 % nts between epo and non-epo gr-
£ o5} & P oup-
® : Non-epo=erythropoietin  nont-
0r ® reatment group(n=44)
0.5 Epo=erythropoietin  treatment

o non-epo 4 epo group(n=20)
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Table 4. Hematologic parameters in epo and non-epo group

EPO(n=20) Non-EPO(n=44)
Hb(15.0+ 3.0g/dl) 92+ 14 75+ 15*
Hct(43+0.7% ) 265+ 4.2 22.1+ 4.6*
MCV(90+ 0.7f1) 95.1+ 4.4 912+ 44
MCHC(34.0+ 2.0g/dl) 347+ 09 343+ 10
MCH(29.0+ 3.0pg) 299+ 1.8 283+ 19
c-reticulocyte( % ) 0.7+ 0.7 0.3+ 04
* p<0.05

Values are meanzt SD
EPO : Erythropoietin treatment group

Non-EPO : Erythropoietin non-treatment group

Hb : hemoglobin, Hct . hematocrit
MCV  mean corpuscular volume

MCHC : mean corpuscular hemoglobin concenturation

MCH : mean corpuscular hemoglobin

¥4 TIBCT EPOX&°] 218 pg/di. Ml
EPOX 8ol 238 pg/diz  Aol7t gislen,
EPOXN&ET ¥I4E 92%/dl, JBT &3 27% =2
¥] EPOREZ Boh fo]atA & %th(p0.05) (E
4, 5(24¥ 2).

p<0.05
40 + f |
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0t n
; ot
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X X ]
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Tig. 2. Comparison of hematocrit between epo and
non-epo group.
Non-epo= erythropoietin nontreatment
group(n=44)
Epo=erythropoietin treatment group
(n=20)

Z71% °ldel e 108E CY 4 33, BY
7 48], 998 97 3 A B trans-

ferrin saturation 82.7% £ It 7|5 o]Ao] Qe
ZHT $98 27He BT (p<0.05), VA ferri-
tinA= 3t 71T o] e TN L AYS
Hoon, ¥4 H& 175 oo Al Fol 178
pg/di2 1715 olde] Sl i 130 pg/diETh #
o) &HA EkH(p<0.05) (& 6,7) (¥ 34).

p<0.05°
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Fig. 3. Comparison of serum iron between liver di-
sease and non-liver diease group.
Non-liver ds=normal liver function test
group(n=54)

Liver ds=abnormal liver function test
group={(n=10)
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p<0.05

120 [’ I I
® 10071 A
5 ]
g 807 A
& .
% 60+ ? a Fig. 4. Comparison of transferrin saturation
g A between liver disease and non-liver diease
E 40 1 group.
e 20 Non-liver ds=normal liver function test
s . group(n=>54)

0 Liver ds=abnormal liver function test
o nondiver ds A liverds group=(n=10)

Table 6. Hematologic parameters in liver disease and non-liver disease group

Livr disease Non-liver disease

(n=10) (n=54)
Hb(15.0+ 3.0g/d1) 88+ 13 79+ 16
Hct(43+0.7%) 255+ 39 23.1+50
MCV(90+ 0.7 926+ 05 924+ 49
MCHC(34.0+ 2.0g/d1) 346105 344+ 10
MCH(29.0+ 3.0pg) 29.1+ 13 288+ 2.1
c-reticulocyte( % ) 05+ 0.6 05+ 0.5

Values are mean+ SD

Liver disease : abnormal liver function test group
Non-Liver disease : normal liver function test group
Hb : hemoglovin Hect : hematocrit

MCV : mean corpuscular volume

MCHC : mean corpuscular hemoglobin concenturation
MCH : mean corpuscular hmoglobin

Table 7. Iron status in liver disease and non-liver disease group

Liver disease Non-liver disease
(n=10) (n=54)

Iron (100~ 130pg/d1) 1784+ 54.1 1299+ 60.1*
TIBC(220~400ug/dl) 2202+ 329 2338+ 464
Transferrin

saturation(20~60% ) 827+ 243 57.8+ 27.7*
Ferritin(F : 11~400ng/ml) 722.9+ 287.7 575.0+ 336.2
Duration(mo) 556+ 47.2 369+ 347
Transfusion{U/mo) 1.3+ 0.7 11+ 08

* p<0.05

Values are mean+ SD
Liver disease - abnormal liver function test group
Non-Liver disease : normal liver function test group
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ferritin(ng/ml)

r=0.4675
p<«0.05
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Fig. 5. Correlation between transfusion and serum ferritin.

Table 8. Correlation between various indices and
transfusion
(unit/mo)

Correlation ratio

Correlation coefficiency(r) p value

Ferritin(ng/ml) 04675 < 0.005
Transferrin saturation( % ) 03823 < 0.005
Iron(pg/dD) 03386 < 0.005
Duration of dialysis(mo) 0.0755 0.278
Hct(%) -03577  <0.005
MCV (D) - 0.2132 0.253
MCHC(g/dD) - 0.1326 0.152

Hct : hematocrit MCV | mean corpuscular volume
MCHC  mean corpuscular hemoglobin concentu-
ration

ARG B3 Qe AABANA Y359
0E ¥4y AHoel JFAAE B,
T8 3FE ferritin(r=0.4675), transferrin satu-
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o A 2] erythropoietin®] 474, FHY, 89
JAEH, 2D aluminum FF, 22 oA B3
AANTRAZY a8 a5 A AAY
¥ E F U0

A ARARae] N8 2 S Y3 olHele
androgen®] ¥ £& F£¥0) &3 %=, and-
rogenA 8 8 3FE S4FL T4 #A9
YT LHE ASA7IAR, X8 A 9%
gl Mgt glon, £3FE AFA Ak 3= A
oz dA A, FA4%h, 87 AD, A71s FH
R 923 59 Rgo] k. ® ol g o=
Yol gty AR Al ¥ I {_3A
AF ALg-Hoisith, o]AL A FA XA
HET £3L /M g F7HAIed AFHA
W ol A gt MEEE FEZ AA FE AR
3, AX=EA A AT B =& Fol
op7|gtin 3o).® HEC] HAHds Fdo WA
AE dold fxd AW FYez 7idEA, %
71l AW WA Z A M E(reticulonedothelial
celDol AFHAT, AL A7le 7]5HNE
FEAI AEAQ YRR A HE
HREz A% 94 FE 2239 FFHX F
H7, SR T4, 7% o143, B oA Fel
289 ARA Fo] Joh® FEE A3 EH fer-
ritinX) 7} Eo}A9, Lipschits & $8359}
B3 ferritin¥ £ ¥ FTEA I 7] A Eo of
F¥F €A ferritinX = 60ng/ml J= F7HE L
et B ApaME F£8IFE ferritin 0.
46752 T Fo] FVAAE BAFoH,
transferrin saturation(r=0.3823) 2 83 A (r=0.
3386) A= fod FHAAE BAd.

AL ¥t FHEAZA M TR} IS
s, AA W F AF o 70%c &
A3, ¢ 3%+ Z5Y myoglobulin® 2 & 43}0]
Un A AZH 2 hemosiderin® ferritinth ol §
o . @ AP V¥ A AFH
AA-g M= Z5 U ferritin 2 hemosidering
Addle Aol 71 & oz gelx ot
ol BF B4 AWE AYsok sz 94
Ao g g ool W= do. wely ¥A

R LR RS L R LRS- BT

ferritino] AWl A3 Ho] Y& w2 H F vy
7] Q2o olE A YoM o] g3HA =
Qich® a8y 7k A, Hodgkin 2 4% £%
5ol A& Holle AFA FAhdx & Afer-
ritinX & YEd § o g, FEFA o3
& 2 g A e ferritin®] @AW WE2 Qs
83 X7 37t H, T 9A &8ol Qe
g 37HE zAgd. ole I AEA T AEW
ferritino] 3 A3Feje} FAC]l 1 EFAe
CRAZ BEH7 oz ARED.® ® &
TFoA AF BAoA Fd H R ferritinX &
178 pg/dl, 728 ng/mlE 7+ A Q& BAZY
130 pg/dl, 575 ng/miEc} 3 AX & {9314
E3, ferritinN e & AL By 7 A
A ferritinX 2] 45 A TP Rug
2ol ferritin®] £@AZ WEE 7AW o
A2+ 5= o), ferritinX Y oS SR AF
AE A3 A wiAY # go.®

WAMA Y S o AU ¥A ferri-
tinX= YA 25—400 ng/ml, A 11—120 ng/
mIZA o] Gt Aol oln] AL A
(serial phlebotomy) 2 ZAMSH AFAe) &4 A
We o3 WA Jdow 97, dA, 7 59
Aqze] Al A @4 #Fo] e RNez A
A, & AFdME 2 657 pg/dl, A 511
pg/dIZ2 25 ZAQ B 3} AN
GARG e FEE B

A EAYESLE Wy 2% recombinant
human erythropoietin(r-HUEP0O) 2] §4o2 &
#H N¥X 87t sHEsA HAUh A=
H18E 7FR F(sheep) ] A olu Aol A Z ol
ZAE ALY Aoz RE F2€ EPOS A%
ey Foe 94dA rHEPOE da B3
o] At ® EPOt 39| Atk Egte] HojA
Ao wEgo] FFdAe YT WAPL F
7HA AdaEge] "ojd 2A7A o gL A
4271 SWHEE o B HULH,® iy
ARA Ao e A A uF EPOst H4tE
At 239 ZHAE A Bgol 2 7HE 4 7
F9 FE3 EPOE %ol Ai3A Rz
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W8S zefdte Aok, 24 AxEto] A
ASEH ARA Aldx AFe] EPOE A4sto
249 2¥7%E Ao 8L £¥82 7
=3 nAPsdE Y9 3Frt Frisked o
TEE £ Fa gt A EPO4tel A
AHE 7Reld. 8% EPO¥AEe ZE3e
71678 A&z F olelx & A=} Yedl,
ojol Ao 2= ARAH, 434 A, ¢Fvlw
4 §ol sl=dl, EPOY Ag BE&AS A
71e QAR #4435 foh.® 1985 d0] A W
et 7ol 282439 r-HuEPOE € %9 H) 88ty
AT 2YE F/AIE Ao va §93,®
HZ A% EPO9 WI¥AE Ade &3
vl ste] {83 ez AU * Eschbach
F7& 50 U/kgs &%F& 15 33 AF FA3l=
Aol 714 AL £F& 2UAN 1Y g2}
1g/d1e] =2 F718 4 Ao Hasle ol%
Y BN g M F 33 AF Fo7F ek
oz geA gl

Eschbach 579l 2J3ld AZd Holx By
287159 Fdoz Nz Fh"e FETE o
Fol doJuA S oA A serum ferri-
tin®] A7t dojdriil on B dFgAT
EPOA A ferritinX 7} 586 ng/ml, ¥] EPO
A7 TANA 604 ng/ml2M EPO groupol A #
BEE B4 AW 2 JFFL wgie 8
ferriting ZAA|71E EPOE A4 2o J&
FH 53 AelXe HE A4S 22 F A
ol BREo ojhe MWMF F8 Fo 3 2
A AFo] Fwrd TAHARA Ao
EPOSl %9} ¥ A 7)< (Phlebotomy)
AL HFS 3402 F e $& o
g Biux vk Eschbach ¥ 19
Zt rHuEPOX 8% 539 AR}F3 Bxlo)A
50% ©1del ¥H ferritin®] T4 E Bu 3Ph.
g Fole B4 AYFFR9 F5& A
E AFAME EPOX 22AA A AT FAe
0.68% £ ¥] EPOX 879 037% Bt} =& $£X &
Heom, oA HYTF ¥R IAL W
L= 8

o\ rlo

AT YT §Ho] AeHy, 789 s
Fg Fol Bz HAGEH Y MHE BAEY,
AAE9 ¢, EPOXNETINAN JETF &8 9 3}
93 BE 837 27%, 0.7unit2 ¥ EPOX)
2T 22%, 12unit Bt} & $3& YER)
e A7 fA A8E AJAoh® EPOY) &
o] AFLE A= AT olgy 2¥FL S
S7HA717] g Eol AR 3] YL FAaA
o} EPOXIEE e $xldA HEL Zase
BEE BQAv, FEI FEAF] gl A=
H Zygol Arlez HV|HY IR FFo] s
3 8ok, EPOX 89 $HIo2E HYF &
o] F53tAl goll wetr, 28R %43}, dialy-
zer clotting®] 3%, predialysis creatinine, BUN
2 A Fo F7150] don, g A4 dde
2E 8 FAxY 719 T2 ¥W APy F
72 Qg9 N¥el g A4 4 F3)
25353 FHH Jehin, ¥¥e wPow
ojxtx o2 A& RAT vz Foo] B, £ug
3, 49 5 F9 7 2 Ase FAF
Zutgo] Jehe Aoz ruse Qu.w A
E3oz ¥4 ARd #x9 wl¥HeA, EPOA
B T8O &3 Ao HE fRIE ¥
3 A7tA] QAN E B AeE N
o, N 9y obgd] B Y YA AL
7R F2let 7id ",

2 o

1992 12958 19939 7¥7HA 8L T 4
gt o RE&ud Uil g3
FAE 2} 648 & A2 Z erythropoietin X| &
57 3715 A o] F Rl W & Yo
Z 20 ¥4, YT &4, AY T AF, B4
A¥T4, A A, TIBC, ferritin, transferrin sa-
turationg H]iLdted, olE T YR BAE
ZAME 41L& dga 2g.

/38 2e] MCHE 28.8+ 2.0 pg, MCV 924+ 4.
712 ANLEY AT ¥ 23 E YeEdo.
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Ferritin® & W7} 657.4+ 202.0 ng/ml, 7 5115
+ 370.7 ng/ml, serum ironX+< ER 1455+ 63.7
pg/dl, S A} 125.6+ 57.1 pg/dl, transferin satura-
tion< 61.6+ 28.4% £ ferritin, serum iron, trans-
ferrin saturation 2% AA4QQEt Eken EPO
AAF f-Fol g Ba¥ A, EPOXEE ¥
gar(203) 9] ML, HYF £3e ¥ EPOA
BT B F935A4 B9, 193 3 sEFS
H] EPOX &AM Fo8tA &%t (p0.05).

271% o1dol e F(10) # 17iF o] A
Z(548))7+9) v oA, 4 A L transferrin sa-
turationZ 7H71% ol4o] AE TolA R
=2 (p0.05). FH3FE ferritin(r=04675),
transferrin saturation(r=0.3823), iron(r=23386)
I Fo%t FHEAE B

Ao N¥y L Y &3 &
e A8 #H%E3}, F hemosiderosis, hemochro-
matosis 5-2] ¥1ge] 9l2n, erythropoietinX] 8+

¥ AFeE 28 8% #F¥H o8 A
ARPE A2 AE Aoz Azd,

o
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— Abstract—

A Study on the Serologic Parameters in Petients with Anemia of
Chronic Renal Failure-According to Erythropoietin Treatment

Jong Sik Lim, Ho Jung Kang, Jong Won Park
Joon Yeung Do, Kyung Woo Yoon

Department of Internal Medicine
College of Medicine, Yeungnam University
Taegu, Korea

Clinical study was carried out on the 64 hemodialysis patients(HD) with chronic renal failure who
had been treated from December 1992 to July 1993 in Yeungnam University Hospital.

The following results were obitained.

In hematologic parameters, MCH was 28.8+ 2.0pg, and MCV was 92.4+ 4.7l. Result revealed normoch-
romic and normocytic anemia.

Mean values of serum ferritin were 657.4+ 292.0ng/ml in men and 511.5+ 370g in women. Mean valuses
of serum iron were 145.5+ 63.7ug/dl. Mean values of transferrin saturation was 61.6+ 284%. Serum
frerritin, serum iron and transferrin saturation were higher in HD group than normal reference.

In erythropoeitin treatment group, Hb and Hct were significantly higher than non-erythropoietin treat-
ment group. Amount of transfusion was significantly higher in non-erythropoietin treatment group than
erythropoeitin treatment group(p<0.05).

Values of iron, transferrin saturation were significantly higher in abnormal liver function test(LFT)
hemodialysis group than normal LFT group(p<0.05).

Transfusion amounts revealed positive correlation with ferritin(r=0.4675), transferrin satruation(r=0.
3823) and iron(r=10.3386) (p<0.05).

In conclusion, erythropoietin treatment cna reduce requirement of blood transfusion and transfusion
related side effects such as iron overload, hemosiderosis and hemochromatosis.
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