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B B : BMEZMIZ chronic kidney disease (CKD) DE KA AHHED > TH 2 L FRFIC, CKD %iEfT ¥ 2 KT
ThH 5, BUEEIMEFHETH % recombinant human erythropoietin ((HUEPO) 12 I3 B M 12N 2., BIERFERI A A3
fFEINTws, LoL, SITEAEGZWR E LT rHuEPO OBHTEAGEIERN R 2 MGt L 2|5 13d kv, 22
Thitbiud, RIEBEBEAREE 2 WNRIE A1 E OBIZE LT\, tHUEPO DOZENTE BRI % et L 72,
FoOE T TIOBENIEAICE S ERIZ R E L, rHuEPO I & %G fTb i 21 % EPO(+H)HE, fTbh
otz 21 Bl% EPO(—)BEE U7z, SHEBHARIG I BBEREDS CKD A7 —Y 5 ICE o/ HEL, TV FRA v
MEBHHEAH & L7, BITEAGEIERIHIE, EPO(+)HE, EPO(—) OB EFE¥,% Kaplan-Meier 512 & D HiHH
L, Log-rank MUEICCHML L 72, F£ 7, AP OB AR O W T H I L 7%,
& R :IMiMRZE LT, EPO(+)# D Hb X EPO(—)#% Nl - 7z,
5 BHERIE R S 2 AEMNCBE U TEAG T 2 FE0M L 72658, 1 B EFRCRARENAR SN Do 7
723 (p=0.050), 2 EREFRIZ EPO (+) BETHEIZE D> 72 (BPO (+) BE 42.1 % vs. EPO(—) Bf 12.5 %, p=0.012),
F 72, BN EPO(+) BECHEICIER L 72 (EPO(+) #f 29.8+4.07 /1 H vs. EPO(—) #f 19.1+£3.27 7 H, p=
0.044)
Z & FHEIES, EPO(+)#ED Hb flids EPO(—) L D S{RWETHERE L 7225, EPO(+) REIIHRICE VE
BHEREB L OROE AR Z R L7,

L&D, rHuEPO DEIMSGEFH Z N 21X 0 Tld &, fhoRF 20 L 2B Z2 Ko aglEasn
BRI N,

TEERRAAGRR A AR AR, 1 RS RER A A S SETRAMBOLIREE, O ek N kg SR
Vel RYRBE RN RE, ** BERERE AR S ZZURBE R, 0 TRER AR A A s e N CFRL 21 4% 8 H 25 H5ZELE)
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Renal anemia is a serious complication of chronic kidney disease (CKD) and accelerates its progress.
Recombinant human erythropoietin (rHuEPO) therapy not only improves anemia but also has a renoprotective
effect. This study aimed to determine whether treatment with rHUEPO can retard the initiation of hemodialysis
(HD)in patients with CKD.

Methods - Clinical data of CKD patients who had already been treated with HD were analyzed retrospectively.
Twenty-one patients who had received rHuEPO therapy constituted the treated group (EPO (+) group), and
twenty-one other patients without rHuEPO constituted the non-treated group (EPO (—) group). The study start-
point was the day of kidney function deterioration, judged as CKD stage 5. The end-point of the study was the
initiation of HD.

Results : During the evaluation period, mean values of hemoglobin (Hb)in the EPO (+) group remained lower
than those in the EPO (—) group. Survival analysis limited to the two-year period from the beginning of evalua-
tion showed that the renal survival rate of the EPO (+) group was significantly better than that of the EPO (—)
group(EPO (+) : 42.1 % vs. EPO(—) : 12.5 %, p<<0.05]. Duration of renal survival was 29.8+4.07 months
in the EPO (+) group and 19.1£3.27 months in the EPO(—) group (p<<0.05).

Conclusion : Although the mean values of Hb remained lower in the EPO (+) group than in the EPO (—) group
during the observation period, the renal survival rate and duration of renal survival in the EPO (+) group were
significantly superior than in the EPO(—) group. The study suggests that rHuEPO exerts a renoprotective effect
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via a mechanism other than the correction of anemia.
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2002 4F:1Z National Kidney Foundation (NKF) (&, &4 & fiik
J7 (chronic kidney disease : CKD) O %€ #% & HIE & 47 1 %
Kidney Diseases Outcome Quality Initiative (K/ DOQI)”“C“E?
LTED, bHEICE VTS CKD DBERANTFEYE L >
D& %, CKD DHEFT IEAINE A 4= (end-stage renal disease :
ESRD) Z#%5%6 L, IRAEMIBENITEAICR S, BHITEAILE
FOEIFEDHEDET 2 E, thaIcn LT REER
REVIHIBTEYEL 52 %, K/DOQLDFA K74
10X, BERO RIS I T B ks 2 OB B, R 2 A
B, 7y v F T vy v % (angiotensin converting
enzyme : ACE)[HER B X O 7 v P4 7 v > v I ZEMH
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human erythropoietin : tHuEPO) > #:&11C X 2 B EF IO
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Table 1. Equations for eGFR
sCr measurement Sex Equation
Male  GFR(mL/min/1.73 m?) =186 X Scr™ 1% x Age 2% x 0.881

Jaffé method
Female GFR(mL/min/1.73 m

2) =186 x Scr™ 1% X Age ™%2% x 0.881 X 0.742

Male  GFR(mL/min/1.73 m

2) =194 X Scr—1.094 X Age—0.287

Enzymatic method
Female GFR(mL/min/1.73 m

2) =194 x Scr™ 0% X Age ™28 x 0.739

sCr . serum creatinine

Table 2. Urine pro

tein score table

Qualitative protein - =+ 1+ 2+ 31 Z8Ar, 4lar
Urine protein score 1 2 3 4 5 6
Patients

+ Patients receiving dialysis from first medical examination
within six months (n=11)
- Patients receiving kidney transplantation (n=2)

(n=71)

* Hb=10g/dL during evaluation period (not anemia) (n=3)
- Dysmyelopoietic syndrome (n=1)

+ Patient had gastrointestinal bleeding (n=1)

Patients treated with rHUEPO Patients un-treated with rHUEPO
(n=32) (n=21)

* Period of rHUEPO administration<6 months (n=9)
- Start date of rHUEPO administration unknown (n=2)

EPO (+) group
(n=21)

i i

Fig. 1.

Z D%, BRAEREICEY L & WiER % rHUEPO 5 0H
D SR L 72,

%R, RFREFTEREEAHABHGHEZES B L 0%
R DM BB RO AR EZGTHEMEL 7.

2. FHMEHARS

SRR XA E LT, CKD AT —Y 518 -7
W H, 3% b b estimated glomerular filtration rate (eGFR)
23 15mL/min/1.73 m?>(mL) % 3 A A E T 725460
eGFR 2% 15mL % TRI>Z#WoDOMmEH & L, &,
eGFR 28 15mL % Flal-> T2 5 3 A HUWISENTEA &
75 o TREBNT DT H W RIER & L 72, eGFR ORHIICIE,
Table 1 1278 L7z eGFR #EHAXT 27z, TV FRA ~
MIBHTEAH & L7, SRloBEHIE T 2 @ETEAD K
HElL, sCr=8.0 mg/dL 2> D2 ERIE, WMLAHER CGEL,
W, AR, R L), PREEEIR GEARET,
AR 72 &), DARREIR & o 72 IRAEEER O Bl E L
7oo 72721, sCr238.0mg/dL IZE > TWARWEATY,

EPO (—) group
(n=21)

HH & D A IREEREREIR DS 0 & Nt & EITIEETE AL TH
nr

3. fRETERART

FHAMBHIR IR OB iE, Hb EOHER, B EAFHIFICBIL,
MAZL 72 2 RO ZDMEZIT > e 2 DR DT =88
ERGAICHE>TE D, FIELD 2 BEDITHDEL W &
R T E D861, Student’s t-test Z V>, &L W ERE
TERWEAITIE Welch’s t-test & H W TRE %2 J40i L 72,
2 D6 D7 — 7 DBERSAICHED V£, Mann-
Whitney’s U test IZTHIE L7z, £/, EHRERW 2 X3 DH T
Y )T —F DIEEIZIZ Fisher’s exact probability test % H
Wiz,

IREEFA A a7, Rl EEEAZIRERA 2T
FIIcTAa 7L 7 (Table 2). BEFEORHICIE
Kaplan-Meier %% H\>, Log-rank #EIC & D R L 72, 7%
B, AFRIZEWTIZ p<0.05 THEZD D EHIE L 7,
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Table 3. Baseline characteristics of the patients

EPO(+)group (n) EPO(—)group (n) p value
Male/Female 15/6 21 16/5 21 0.726
Age(yr) 64.5+10.03 21 64.1+16.90 21 0.496
Dose of rHUEPO (IU/week) 2592+1,144 21 — — —
lz/ledlcatlon period of rHUEPO 279+970 1 o o o

month)

Hb(g/dL) 935+1.43 20 10.9%+13.19 10 0.009*
sFe(ug/dL) 67.7+t22.81 3 — 0 —
SBP (mmHg) 135.7+13.9 17 135.8%20.03 13 0.992
DBP (mmHg) 75.6+10.00 17  79.2%+13.19 13 0.413
T-Cho(mg/dL) 205.4+48.72 15 192.8+5825 9 0.573
BUN(mg/dL) 50.23+11.98 21  47.0£14.94 21 0.279
sCr(mg/dL) 3.60+0.48 21 3.65+0.62 21 0.755
eGFR(mL/min/1.73 m?) 12.79+£195 21 13.18+1.40 20 0.582
Alb(g/dL) 3.78+0.51 17  3.55+0.52 18 0.202
UA(mg/dL) 7.89+196 19  10.4£11.00 20 0.704
K (mmol/L) 5.08+0.75 20 4.88+t0.58 20 0.353
Urine protein score 4.59%+1.00 17 453+1.12 17 0.985

Underlying renal disease
Chronic glomerulonephritis
Diabetic nephropathy
Nephrosclerosis

Other

Unknown

WN W=
o U~NO

Past illness and complication
Hypertension
Diabetes
Cardiovascular disorder
Hyperuricemia
Hyperlipemia
Liver damage

ONNO O~
WN AN

*p<0.05 vs. EPO(—)group

Table 4. Concomitant therapies

Classification

EPO(+)group EPO(—)group

(h=21) (n=21)
Hypotensive agents

Calcium channel blockers 20 15
Diuretics

ARB 15 10
ACE inhibitors 10 10
a4-blockers 2 8
B-blockers 9 5
a,-adrenergic agonist 5 —
agents 3 3

Others

Uricosuric agents 12 8
Antianginal agents 10 7
Potassium lowering 11 6
agents

Iron 10 0
Anticoagulants 8 9
Gastrointestinal agents 7 6
Antilipemic agents 6 8
Spherical charcoal 6 5
Vitamin D analogues 6 3
Laxatives 5 3
Hypoglycemic agents 3 4
Immunosuppessant 1 —
agents

Phosphate binders 2 —

Data : Mean®=SD

s R

2005 4E 1 H 1 H~2007 4E 12 H 31 HIS@HTEAICE -
7BE B L, BRIMEREICERY LG 29 Bl 2R E,
rHuEPO 5D 4 { 2\ B 21 il % EPO(—)#E, 6 A H
DIL@ rHuEPO #5803 % % 3 21 #il% BPO(+)HEL L
72 (Fig. 1),

1. BEES

SHIG AR R O MR O BB fE 2 ik L 72 & 2 %, EPO
(+) B Hb fHi% EPO(—) BEZ A7 (p=0.009) 12 Flal - 72
(Table 3), I, sCr 72 &, ZOMWOEHIZE W THER
FIFARSNED 5%, &E, EPO(+) DS rHUEPO #
L&, 2,592+ 1,144 1U/HTH - 72, MRS BT 5 PR
#l% Table 4 (233, MR & DEFEIEZOH L T 258
M%<, T Ca fEPiR G % OREHITIRA S 1
Tz, 72, FIRIESD ARB & 5L L DRER T D IRA
DR SN, 61T, BHEROM T IS BIFEDIRHE
DI=DIZ, HEROFEAOHHDMER S 17,
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Fig. 2. Mean values of Hb in the EPO (+) and the EPO (—) group during the
evaluation
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Fig. 3. Renal survival rate during the evaluation
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Fig. 4. Renal survival rate during the two-year period from the beginning of evaluation
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EPO(+) group

EPO(-) group
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0 6 12

18 24 30 36

Duration of renal survival (month)

Mann-Whitney test
*p<0.05 vs. EPO(-) group

Fig. 5. Duration of renal survival from the beginning of evaluation

2. Hb EDHT

WIEET Hb iz 2 A 2 &I UMl L 755, 31
BHIAIRE, FEfiFAIGT: 1~2 2 H, 21~22 A AIZE T EPO
(=) BEE B L, EPO(+)BED(Z ) 23 EIT(ED - 7= (Fig.
2), ZDMOMMITIIEELZIZRD S N>z, FHf
Wik, EPO(+)#ED Hb HDHER L H I EPO(—)#E% T
[l o7,

3. BEHREMA

1) 2RI B 3 B EAIHT

1 FEE AR EPO (+) B 90.5 % vs. EPO(—) Bf 66.7 %,
p=0.053) % X O 2 FFEAELFH(EPO (+) H#E 47.6 % vs. EPO
(=) BF 28.6 %, p=0.082) ICHE & #4134 5 iz 1> - 72 (Fig.
3), 34ERMATERL TOIEFIIEHITH - 72,

2) FHiliBAR D & 2 FRIC B T 2 B AEASHT

WEHEGID 9 B, EPO(—)BEICE W CRHIEFR R 52> 5
2 FEDMIC Hb<10.0 g/dL DEIM % B X %0 72 535 5 Hl
ZRNTRD S BRI L 72, & 512 EPO(+) BEIC BT, §F
fMiFA%E 2> & 2 fEMIC B 1) % HuEPO #5125 6 4 H A&
WCTh-o 2 BB L THRI L, BEESZITo %
(Fig. 4), Z DR, EPO(+) D 1 R EFERICIIHE R
FIFFD 5N d> o 72 HI(EPO (+) #E 89.5 % vs. EPO(—)
# 62.5%, p=0.050), 2 FEBFEFHEIL EPO (+) #HENHE
(EPO (+) #if 42.1 %vs. EPO (—) #f 12.5 %, p=0.012) 12
otz

4. 2EFOEEEFL™

A ARIRE 5 2> & SBEHTEA F ¢ o IR % e ¢ ik L
72 & 25, EPO(+) BB AAWIMIZ EPO(—)BEL D b
H(EPO (+) #f 29.8+4.07 # H vs. EPO (—) #f 19.1+3.27
A H, p=0.044)ITIEE & 117z (Fig. 5).

z =

AFROFER LI D, CKD AT =Y SIZESTHH 1~2
FEFIZEB W TIE, rHUEPO D 5.2NENTE A ZBIL X & 5
R EI N, COBERENRIL, CKD AT —Y 5
KEBZDHIICBELWTORDSNTWEDY, SHobib
NOWFZEIE CKD A7 — 5 DAATIC B 28381 E % Hin
E Lotz 51%%1%, tHuEPO EMIEAGEHI T X b &

72 T 23N T D 5
Rl I B U 3 BEAA TR, 1 EEAEAE, 2

FREHEEDOLEL SICBWTHOAERZITRD S 1ad -5
7o Lap L, (ZIFAWIIC 5\ T EPO(+) BED B AEAFHIE,
EPO(—)REL O b R 2 HMDHER S Nz, K72, Al
Bka> & 2 FERIC B T 2 BAAFIHTTIE, EPO(+) B 2
SRR AR DY BPO (— ) 2 AR BBl - 72, MifEoD STAGH
G & OEAFN O ik T, rHuEPO $:5-12 X %@ T
A DA B DTHETR X 1172, Mohanram 5213, BEIRNE
PO (BRI ROE) 3% 2 W R ARB OF EZ BET L 7
Reduction of End-points in NIDDM with the Angiotensin I
Antagonist Losartan (RENNAL) iRER D 4 7'fi##7T-C¢, Hb fE%
W HRIc s T BETPHROZ Y FRA b (Cr f5bdH 2 iz
ESRD (2% 2 #|¢) Z 5l L, Hb MRV E EBFPEA
RT, Hb Y 1 g/dLIK T 925 &2y FARA v MEBEY R
I 11 % AT EWMELTWS, Fi, kO TFET
Levin 5%1%, #lfl2% ESRD DfERAT-TdH % L BT
%, & 512, Kuriyama 5%13 CKD B&E 2 NR L L 72Hi
Wr7eT, AMIEEHERE, AMAREEE, FEE MO B AEAR
ZHEL T3, 2%, AMJEHARHEOBAEARIZE
IMEEERES & OJEEIMAE L O b ARICE o7, 2Dl L
6 Kuriyama & 1%, EIMPEARLETO—FTH % Ll
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T B, RO FHIBALAIRF O Hb X, EPO(+)
BECHEIC EPO(—) BEZ T D, SR b AR HEFE %

L7, EPO(+H)BEIFARICH ORI EGFEZ R L, 20
Z &6, tHUEPO EIMYGEEM7Z 1 Tl <, fiofE
FIBE I X D BHRERIR 2 RO 2 LR I 7z,

AR I B B B A IR L, EPO(—) #F(19.1£3.27
A1 H) &L T EPO (+) B (29.8+4.07 2 H) 13 ¥
11 A HEEE L7z, Jungers & DIT- 7244 A [ & D% T
b, rHUEPO (2 X 2 iGHMThIRET, fTbhsh o7
LD SBHFEADKPEAFRIE S N7z 2 RO STV
%,

rHUEPO O B {RFERN I, BHERIMNSGE 2 /T 2409
ENEROHEDSH S L b Tw 3, FikEEZNT
ZENFEE LT, PRANE FE PR AR IS HE O RIS A~ D B 5
HERARIINE X OER(L 2 b L RABERIC & D (KIBFRIRRE DS
L, BHEREZRTEEZSNTLE O, —J, #ifil
WER NS ZVRIE L LTI, EENICHIIEZ H T 2
TERS, I N EZRTERAI O FEZ /M L TIE % i %
{’Fﬁﬁﬁffj{ HXhTWw3 10,12,13)O

ARFETIE, PR CKD BE OB EEIMAER ICE T %
HEE Hb D S K IETE Ao 7z, 2006 4E1C, Wk o4
1 CKD BE OB A MG IS 2 € 7 > A3
I T %, Cardiovascular risk reduction by early anemia
treatment with epoetin beta (CREATE) it#'¥ ¢ 1%, HH%E Hb
fii% 13.0~15.0g/dL & L7z#f & 10.5~11.5g/dL & L 7z #f
D2 PO g% FEE L, CVD FIERICEE DO LH o
7226, Hb HBIEHLT 2 £ COEMBGE TN
W2 kDR X 417, Correction of hemoglobin and out-
comes in renal insufficiency (CHOIR) 3 T 1, HE Hb i
EFIC BT, R, DA%, LARICK 2 AbLED
BWETY FARA v M RERPGRICHE S, ThEET CHilE
ICHREAD A S L 72 O BRDE R T T L 72, 2007 4RI
&, Eit 2 BBz T 9 o 7 v & MUt % 2 & f#
B L 725 5H3 R S U0, B Hb 25RO ) A
IDAEBICERTAIEDREINZ, ITNHEDIET VA
%3213, BFD K/DOQL # A4 K54 »'"Tlx, HEEHb fE
%Z 11.0~120g/dL £ L, 13.0g/dL IZfBZ B RETIEH W
EINTV3,

AT, 2007 FEICHEILS S A CKD % % MR
& LCEERIMICN % rHUEPO G IS 8 1 % HAE Hb il
ZHELTWw3, ZomfZETld, NREZFICHED
rHUEPO Z#45.LCd, HEE Hb (=11 g/dL) 23 L 7=
good responder #f & 3K L 720> > 72 poor responder Hf & 12

7} 541, good responder B TEAEFEVNEREICREFT
HoltMEINTVWD,

78, sHiES, EPO(+)#D Hb il EPO(—) B X
DHENETHERR L7z, COBMELTRD 2 B3 EZS
n2, 120 EPO(—)ED Hb T — % DARTH 5,
B RE O EPO(—) BEICB W, Hb T — ¥ 3o
THERNZ 21 Bih 10 Bl TH > 7, TDF— & ORI
BT % Hb G O i 1o B % JUF L 7 nTEEED % 2
5Nz, b9 1 21%, EPO(+)#D rHUEPO V¥ #5523,
FMOLESFEI N2 HEE THloTWw/AZ e ThH 5B,
AR CERBRAATE Z 41T\ % rHUEPO K| HvE L, %)
Wi G-5% 6,000 U/,  #ERHZ 5528 6,000~12,000 IU/2
HTH 2D LT, RFFRICE T 5 EPO(+) BED P
HEE 2592 1,144 100 TH > 7, KRR THEL &
rHuEPO #GHEFITIZ, HIZ I~2 EH B vz 2 A HIC 1
DRz IO TREMTbLTwiz l s, #
HRRE»BE 20, AilodEsHifFIh s gk ) bk
WHETHEEMITbNTWwiEEZ oS, LdoT,
B GBEE DA Te 7o 72 72 912 tHUEPO D5 % 43125
J2 2 EDBTERDSIEBENDOLATRELND 5, BG4
EOMRI DK E LTI, FIRE0ERAHNIEZ 6N
72o %72, rHuEPO AN EEHTH % 72 & BH ITHEFTII 25
B0 5 2 L, KM RGRIKRZEC LTI &
5, BMORFEDWFIc>Twd EEZ ok, TR
EDEPED 72 121%, HuEPO X O & i D E > Darbe-
poietin a 7% £ D EPO ZAMAEH I O (7 HETERF A 4
BEOWIERPEEN S,

&

AWFZETIE, rHUEPO £ 512 X 2 B DO YGEIZFED 6 4
7o 73, rHUBPO 12 X BIARHE A RICE VB AR E
JUOEBOEEFMZR L2, 2D &5, rHuEPO 3
BRENRE RS, Z ORRITIIAF D b O EIMSEEEH
DIEMIC, AIMGGEEH &322 287 »E5 L Cwah

BIEDVRZ S 17z,

2

=

AR O—BIE, WEEAHARBIEME X O BI&e 0526 %5213 T
EfE I FE L7 JKFB08-45), D% B LS~ L ET,

AWFFRICH 7D, TREZBD F L 2 TEREREBEIREOIE b
REE TR EREMEHE 2 o IS ERN SR E B
Ktded, ATk & L BP9,

KRR OHFHFEE & L CITHNEM D £ L 2 TIERPERELEE
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