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B B8 :HE AFICB W THRED CKD BE I 2 BHEMERON A R4 vi3nl, BRIZET >R
WhZ L, AHFEE, REFH CKD BF B TBEHEEMAEOBREZHS2McL, =Y AuaRxF » (EPO)
VEFE D BAIEEAES B Hb fEH7 12D W THRET L 7z,
FH OEIATIuEVREHD) 10g/dL MTOBEMEN % 23 % RFH CKD B#F 12X LT EPO % 6 7 HR E
B UBEEIZ L 7o, EPO I3 JZ T T 6,000 TU/E TGS, HE HbfEIX 11 ¢/dL L& Uiz, T8 EIRREIXER
IR (TSAT)20 %, MUE7 =Y F > ¥EF 100 pg/mL BAE ERE L, WHEH 2T L7,
& R PABIFO Hb{E1X 9.2+1.0g/dL, fE{E 10.9+1.6 g/dL(n=49, p<0.001 BALAK: vs. fxE ), BHTE
AEF9.0+1.6 g/dL(n=49, p<0.001 FHEHF vs. AWK Th -7z, BUILFHEREICE L TIX Hb 10 g/dL PLEER
M 719%(35/49), Hb 11 g/dL PLEZERL T 51 %(25/49) Th - 7278, —H Hb 10 g/dL 2 L & \WEFI 28 %
(14/49)FFE L Tzo Hb 11 g/dLICET 2H£% good responder BT 5 &, TOHERKE L TIE, BBRREOEW
Hb (0 ¥ AT 4 v 7 f#H7, p=0.03) &KW Cr i (Cox LN — R ET )L, p=0.015) &R & iz, SFTEE
REBWBHL T, BHIARED TSAT 13 33.6£13.6 %, IximfH 340199 %, BEHTLUARE247+11.6%TH Y, &I
HMARHICEEICE T L7 (n=49, p=0.0383, BAtAK:vs. AR, —7F7, ME7 =) F > B3 BHGK 140.7+
139.5pg/mL, & 107.94110.8pg/mL, BHTE AKE 131.9+112.4pg/mL £ ZHIZFEZETH - 12,
#E E@ RAFHI CKD BE O EPO WEHRIE, BUTORBE T O AR CIIAMBEN T2 BENL L A5 0,
PP b YR ARRE L BT 2RV, £z, fREN CKD & O EPO IGHEBHIED ¥ 1 3 > 71X RN £ L
wEBbhad,

Objective : Patients with chronic kidney disease (CKD)are frequently complicated by renal anemia as
renal function declines. However, clinical guidelines on erythrocyte stimulating agents (erythropoietin :
EPO) for such patients have not been established. Current clinical practice for EPO administration is based
on the recommendations of the Japanese health insurance regulations, which have not always been
supported by clinical evidence.

Materials & Methods : The study subjects were 49 patients with CKD staged above 3 who had developed
renal anemia requiring EPO. These patients were treated with EPO S. C. at the dose of 6,000 IU/week
together with iron supplementation as deemed necessary for more than 24 weeks.

Results : The hemoglobin (Hb) value was 9.2+1.0 g/dL at the start, 10.9+1.6 g/dL at the peak (n=49,
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p<0.001 the start vs. the peak), and 9.0£1.6 g/dL at the commencement of dialysis (n=49, p<0.001 the
peak vs. the commencement of dialysis). Seventy-one percent(35/49) of the patients achieved Hb levels
over 10 g/dL, and 51 %(25/49) achieved Hb levels over 11 g/dL. Conversely, 28 %(14/49) of the patients
failed to reach an Hb level over 10 g/dL. Factors explaining the good response to EPO (good responders
were defined as those achieving Hb levels over 11 g/dL)had shown high Hb levels at the start (Logistic
multiple regression analysis, p=0.03) along with low creatinine concentration at the start(Cox’s propor-
tional hazard models, p=0.015). Transferrin saturation (TSAT) at the start was 33.6=13.6 %, 34.0+19.9 %
at the peak, and 24.7+11.6 % at the commencement of dialysis, showing a significant reduction in TSAT
at the commencement of dialysis compared to that at the start(n=49, p=0.0383, the start vs. the
commencement of dialysis). Serum ferritin concentration was 140.7+139.5 pg/mL at the start, 107.9+
110.8 pg/mL at the peak, and 131.94112.4 pg/mL at the commencement of dialysis, indicating an absence
of significant differences among the three time points.

Conclusion : The current health insurance regulations in Japan seem to be inappropriate in that the
permitted EPO dosage of 6,000 IU/week might not be sufficient to achieve the target Hb level of more than
11 g/dL in most patients with CKD. To more efficiently achieve renoprotection, both early and timely

initiation of EPO and reconsideration of the recommended EPO dosage appear to be warranted.
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8 B il (CK D) i3 12 38 \» T U3, il i, GFR 60 mL/
min/1.73 m*A FCBEHEMAHE L, RBEHTIIZIZ
EHOBFECEMDB A S5~ BId O R
SIDERZFFREL, UIEUISHREEE & HTELLOA2O
FRER 2, 7, BHEEMIBEEOKRETH B, —
7, BMBEEIIEREREET2EET 2 KRHO—DTbH
%, Silverberg & X BHEMZ L7zl « BHERERE DI
&% % Cardio-Renal-Anemia (CRA) FE{RERE & FEFR L C,
RFEH CKD JB#F 1 B 1 2 B Mkt O B % 5830 L 729,
ol T, REH CKD B IcBw o) AR F
> (EPO) T & 2 B Mok 13 B AR LR 17 7F A 0 D K
HHEIER D ® % £ DR E A S 5519, REFEH
CKD BEFICBWAIMEHIEE L FHREENTTH S
ZEine, BIERE LR S S TOBRIHEH L E L
Bbhs,

BifE, CKD BE BT 2EEHNAA NI A VIdkEO
K/DOQI # 4 R o4 > Th3H, % IITIFBHAEHEEN
HOHEKO—> & L TEEREMOBZENHTL S LT
29, FAA RN I4 »OBEIMEMILE L, REFOENIH
PXBIT S —EL, Hb 11 g/dL DL Ex#FFd 2
ZEEMRLTWD, —7, KB 2EFEEMY A N
74 1% 2004 FEH AZETEE Y4 JSDT) T LA S fu7z[ 18
PEIMEENTEE BT 2 BHEEMEROT A F 74 » ]9
b2 ZDOHA R T A IR EEDIMHENT (HD) &
FBIRosnTx Y, HEEZEN (PD)EECREM CKD &
FIZRERLTWRWY, BHA K T4 Tk, HD BHIZ

BWT, BIMEBHFEBRARNE Hb 8 10 g/dL GEE T 11
g/dL)BATF, HAZHbfE X 10~11g/dLGEE T 11~12¢/
dL) L HERHESREI N TV S, B EOEENERED
M FoORMESE, JISDT 2004 4£4 4 K54 > HD
BEOHREZ Z D % 2R CKD B#H° PD B#H 10
ALTHHBETHRFNZET VABZ LW EThH S,
TR CKD BEOBMENA A F 74 V3 Wk
DERFRTIE, REEZHE T OFHIO b & PUE S Nl 158H 03
HAENTWERERBH 2, Thbb, BEGRRE L OB
BB\ CKD B3 0 EPO #5.8 R 6,000 TU/
(B %1% 12,000 TU/FH) E#H S Tw b, —7, 2
DGR TEIMBENHEIED, e EN R TE 2,
RERRFLULMRIZIZEEA LRV, AR IZHRER
CKD 12 BT EPO OhiftaE4E, HEHE, EPO KK
HEOEKRIIR T2 £ O TBR S 232, BTOREZ
E T TORMEMEEDFZ LM 2HE LT,
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SEFHEF DO CKD ZA 7 —Y 2~4 DBEOH TH 5
CPEFR 66.211.3 5%, FERBEEEREOEE 62 %, HiE
DEE81%), B L CKD 24 2 BERL AP I, Hb
i 10 g/dL (Ht & 30 %) LA F 7> D Ml & Cr 32 £ 45 2 mg/dL
DA U 7T DR S T EPO IGHASBIA S L7z,

2. EPO&E

JSDT 74 F 74 > 2004 Fici@d s L, BHEMmozl
WZE 5 7z 49 FlORIFER CKD B3 25 & L C retrospec-



il w i

Hb g/dl Ht %
P<0.001 P<0.001 oz
1 40
1 33.1
109 -

Commencement
of Dialysis

Fig. 1. Changes in Hb and Ht levels in response to
EPO therapy
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Fig.3. Hb levels achieved with EPO therapy

tive IZFA L7z EPO BHEAIF DY Cr #2513 4.68+1.53
mg/dL, HbfEiX 9.1+£0.82 g/dL TH -7z, 49 HlDLHC
ARB(46 i) & % \» 13 ACE BHEFH G F) O Wi, 2
BHCHE O HARITb R Tz, EPORE I3 FAIIC
6,000 1U /38 & % v 13 12,000 1U/F@3H 2 T 5 CI5 % % B
BT, WEHER K/DOQI 4 A K F 4 > IzHI Y Hb &
11 g/dL PAEc#E Lz, EPO BHIAEOZAE 7% Hb EoD E
HR2BAmcRNT s EicLYEGEL, Hb{E 125/
dLLPLE% b 5> T EPOKREED 2 W idfEiE & LTz, $kHIE
FEUFIZR (TSAT)20 %, 7 = V) F 3% 100 ng/mL % H i
RO G (7 2 v BH—T vV AL 72u 7% 50
mg/H) L7z, EPO #5HIOBIZIAM X 6 7 AL, Py
BIMIX 162148 2 H, BREREHIE T2 HHTH-
720 EPO I & 2 BIREMEROFE O /- O BAEFR 2 H T
L7z, BAEFRIE, OCrfEofst, @ BNMEA, LER
L7z AWETOBEAEFENIZ, 1B W THI#E, 36
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Changes in TSAT and serum ferritin concentration
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Fig.4. Renal survival rate after EPO therapy

(Kaplan-Meier analysis)
Note : Renal survival was defined as a doubling of Cr and/or the
initiation of dialysis. Good responders were defined as those achiev-
ing maximum Hb levels over || g/dL.
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3. WRETERAT

EPORRBZ OB REXNZNFOMFTIETLE ¥ 2
T 4 v 7T & Cox Hufl 9 — WM %, BIMdEE & &
RO 1Z Kaplan-Meier 35, "R O HLBIC 1Z pair-
ed B X UF unpaired Student t test 7% & Z@#HH Wz, 55
NIfEIZ T R T EAEFETEL, p<0052b->T
Mt FHIAEEZE L,

R

Fig. 112 EPO B#a s, £ 5 11/t o & Hb fE (5 5
k), BEHTHEARO Hb E%277R9, HbHIZPHILAEF 9.241.0
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Fig.5. The slope of 1/Cr before and after EPO
therapy
g/dL > S ik {E 10916 g/dL E HEWC EH L

(n=49, p<0.001, BHIARE vs. SR, BEHTE A
BFIZIE 9.0+1.6 g/dL KT L BataREE & 1ZIFEE &
Bolz,

Fig. 21213 EPO Fil#5i;, fxmfE, EMEARFO
TSAT &Il 7 =) F VRE 2T, TSAT IXBHA
¥ 33.64+13.6 % 2> & Hb = EIERF 12 1 34.0+19.9
BENETH Tz, BHEARICIE247E11.6%
EBIARHICHAR CTERICEME TH > 72 (n=49, p=
0.0383, BilAkRE vs. BAKE), MIE7 =V F REIX
BHAAEE 140.7£139.5 ng/mL % & Hb % & B B 12
1% 107.9£110.8 ng/mL, & # & A K12 13 131.9+
112.4 ng/mL L =FHTHRETH - 72,

Fig. 3121 EPO #5012 X % & 1ok E /K& O 5
%8 U oo i #1970 B 3 Hb il (B = fiE) 1 8.0
~132¢g/dL A & 34 L 7zo H A% Hb fE 10 g/dL
UEoHBEZKHEOREIXT71% HIEHbLEZ
11g/dL PA_F % good responder & L7235& 1213 % D

HEZS1%THoTz, %72, Hb 10g/dL IZEL %2
WHEEFIIEERD 28%TH - 72,

Fig. 4 13 Hb 11 g/dL %3k L 7z good responder
FE(n=24) & 2R L %> poor responder (n=25) #£D
BAEFRE R LT, BERRITHIE CHERICREF
THo7(p=0.004, Log-rank test),

Fig. 513 EPO AT & £ D 1/Cr DA % Lk L 72,
EPO# 5. Hi @ 1/Cr @ & 13—0.0178+0.0191 dL/mg/
month T& - 7z% EPO #: 5413 —0.0137+0.0121 dL/mg/
month & FEMRIE L7z, L2 LIMETHENIC3ZEEZEZRD
%otz (n=49, p=0.184),

Table 1 IZ1% good responder #f & poor responder #D &
FERER LU, BIEOBROEEEZ, BBROEY Cr

Table 1. Patients’ characteristics as classified by the
response to EPO therapy

Good responders  Poor responders

(n=24) (n=25) p value
(Max Hb=11) (Max Hb< 1)

Age (Ave age) 65.3£10.7 66.8*+12.5 0.66
Sex(M %) 75.0% 90.5% 0.17
DM ( %) 57.1% 66.7 % 0.46
EPO(X 10 *1U/mo) 2.20*+0.53 2.29%+0.36 0.37
Cr(mg/dL) 4.23*+1.46 5.55+1.85 0.007
Ht( %) 28.8*x1.9 25.9%+3.1 0.0046
Hb (g/dL) 9.60*+0.62 8.59*+1.11 0.0024
Fe(ug/mL) 77.9£37.8 54.5+18.1 0.012
TIBC(,ug/dL) 229.6+45.7 209.8£60.5 0.20
TSAT( %) 0.34%0.15 0.29%0.14 0.17
Ferritin (ng/mL) 147.8%+165.5 114.5+120.0 0.44

Note : Good responders were defined as those achieving Hb more
than || g/dL.

Table 2. Variables to explain the good response to EPO
(Logistic multiple analysis)

Variables Odds ratio 95%Cl p value
Hb at start 3.728 |.123-12.384 0.03
Fe at start 1.026 0.989-1.065 0.17
Age |.004 0.938-10.74 0.91
Sex 0.140 0.015-1.325 0.09
DM 0.470 0.079-2.782 0.41
Cr at start 0.636 0.374-1.082 0.10
EPO dosage 0.351 0.050-2.456 0.29

Table 3. Parameters to explain renal protection
(Cox’s proportional hazards model)

Hazards ratio 95%_ClI p value

Hb 0.920 .123-12.384 0.67

|
Fe |.004 0.989-1.065 0.40
Age 0.988 0.938-10.74 0.41
Sex(male) |.366 0.015-1.325 0.43
DM 1.310 0.079-2.782 0.43
Cr 1.276 0.374-1.082 0.015
Good responder 0.464 0.050-2.456 0.089

il (p=0.007), BHLERFDE > Hb (HO) fE (p=0.0024), Bd#H
FRF D WD I SRIEE (p=0.012, Student t-test) TH o7z,
Table 2 IZ1% good responder FE% 59 23R T O T ¥
AT 4 v 7 ZEMFOFRER T, 2 TEE Hb fEH
odds ratio 3.728 (p=0.03) t HETH > 7z,
Table 3 12 1% good responder £ % ZiHH 3 % Cox ELf
Y— FEFTOREREZR T, 22 TH Table2 LFEIFFITE
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Cr {fi%® Hazard ratio 1.276 (p=0.015) % & > TEIN I 72,
BB, SRR\EPCEINE, OAE, MeMEREEORER L
E®D EPO ICBE T 2 HEHRIITD Sz o Tz,

KIfger SO PR > T8 2B T 5L, 1) EPO
6,000 TU/3E T 1Z Hb 10g/dL %2 HEE 12 § 3 & E KX IZ
71%, Hb 11g/dL 2 HEIC T 2 LERKFIZS51%TH 3,
2) RIF7% EPO GMEICEHERT 2R+ & L T3 EPOTR
FEBHIARF DRV Cr i & V> Hb fEOSEIR S L7z 2 & (372
bR OEEN) Th 5, B, CKDBEHOFM
BIMEEICNA S NS KEO K/DOQL A F 74 » i3,
HD, PD, f£7FHA CKD 8F %+ XTC—LTHb 1lg/
dL U ERHERRE E L T2, AWFRICB T 25EHE D 513,
EPO 6,000 1U/E o A& i3 HAZ Hb & %2 11 g/dL(K/
DOQI 44 F 74 > OHeSEfE) &3 2 LR¥ D EEHITH
B HEE Y, 72, 10g/dL LA E % HEEE (JSDT 2004
XA RF74 >0 HD BEOHEREME) & LT, 30%550
BFEZ OHEICHE L 2 WEENH S IR o T, A
FeDFEME T TSAT LI 7 = V) F > ¥ TR L 72 8648
#iE, JSDT 2004 DA A K74 VicHERan 2872
RREDEZE (TSAT T20%LA L, MF 7=V F VRET
100 ng/mL PL_|) Z3iE72 L CE D, poor responder FfETHE
BERISET R BT EL SRR WS DOFRREIZ Lo 1 L H#HE
EE3ND, ZOXIIC, $FEERETD EPO RIS I3
HROMIARRIC L 2 D EHEEL TRELED TR
LRbhz, RFEETICBY 2 BIMSEEE & EPO 5%
BIEMBET 22 ERHMONTVE I ENnDY, ZhoD
EPO B IGD BERE T, BUTOMRBZETICB D 5 #
SREZHINESE 2 LEPIRETENERETH S,

B, RFH CKD BE OB MEIMGE T 2 K& %
IE T Y ARKD SR THEG SN 7ze CREATE
FRCBVTCIE, HIE Hb 82 IEHE bR (Hb 12.5 g/dL)
EHETEHALEE(Hb 10.5~11.5 g/dL) ® = [ o ik % 17
V, DA R MCERNREWI s, EHLT2E
TOBMBEEZLEI W EHRBE I, CHOIR
g B TiE, CREATE IS L D BEIHEDZ WEH
BB VT, IEFETpER: L BIER ORI B W T,
ERACUTRE % R U 7z BERETA N> b oSEind 5 rRElE
WRENTZT2®, HbE 13g/dL LA RICHRET 3 L83
W EARR S T, WO 5, R CKD
HBEOEMEHICE W TIX Hb H2EFEBIE DT 3 0 HE

s, —7, BEEE L TK/DOQI A A KF 4 >D
HHETH L Hb 11 g/dL EFFITESFTNE Z EWRB S
TWw3, bbb OISR ILHTA & #F5E (prospective study)
Tz, #EH CKD BF o &Mk HiEiE 2 K/
DOQI 4 R4 > e[EkEICHD 11g/dLLEET 2T &
MEY & OfEFRITE I v, L, 1) BfTo EPO
6,000 IU/B O # 5 5 Tix HEEHbfE 10 g/dLIc 9 5# L
BWEROBENEHET S L, 2) ZOMRRE, Bl
D b DIREBERELAREE A S DB RINHIE F % o RBR i F
TERVWAREM S H 2 2 L, 3) EEOZKRIET > A

5% Hb 11 g/dL BHEERE L A3 TwE I L, &
EOBSE S, HRIFH CKD B#H TOHIT EPO #5813
RETHEND S EBbh b,

S, AIRCB VT HEFH CKD B3H OB A IMEE
HA R T4 Y OREEENMTONS EFHIND, AW
DEFE» S, TOBRICHES NI REHEHE L TIX
JSDT 2004 %44 K54 > HD B& 0 B #E (Hb 10 g/
dL DAE) 2RI Z O £ $ AT 2 2 I3 HEALE
ThY, HTEAHEIEL Hb 11 g/dL DIk 2H#ERME e ¥
NEprEbh b, 27, FARCHETORKRZETO
EPO 58 ICBAL THFENLE L Bbi b,
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