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FIKADBEITREINTBY, T4 FIA4 Y OHRHEB IIHED D 5 HRHABRORMA 2L ¥ a—I2FEDW
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1= CKD ICBIF3EMDEH & ST
L A R e R e S N S iR RS R R ey
BMNKRE
BMREDEE
1.1.1 . EMO7%\ CKD B# (RATIIHERE 12112, ANETIEHESE 122 12OV TBIT) TREFRMIC
VERE, BXOUTOEECTHb BELHE (FL—FkaL):
® CKD3DBEHETIIA%R L L4EICTME
® CKD 4~5ND (FE&EHT) BETIEA AR LHEIC20
e CKD 5HD (Ifii&#r) B 7213 CKD 5PD (JERRENT) BB T3P b 3 HIC1ME
1.1.2: ESA Lo THEEL TR WEIMDOH 5 CKD BE CIIEERMICLELRE, BLXUOUTOHEET
HbgELHE (F/L—F&L):
® CKD 3~5ND B# & CKD 5PD BE T2 L4 37 HIC1H
e CKD5HD BETIIA =< LB AIZ1E
[ESA TIHE L T2 EBE O Hb BB OHIEICH L CTIdHELE 3.121-3123 & 2]

202
1.2.1: 15%U o CKD % T3 Hb DB ©<130 g/dL (<130 g/L), ¢ <120 g/dL (<120
g/L) OBERMEBHTS. (FL—F%L)
1.2.2 : /NRTIEEHRD 05~5 BOHE1E <110 g/dL (<110 g/L), 5~12 DAL <115 g/dL (115
g/L), 12~15 DA 13<120g/dL (120 g/L) TEIMEBWTH. (FL—F%&L)

E=0i) =S
1.3:8M%ZEJ% CKD BETIE (ZOF#E CKD AF—YIchhb57), RODODEMD
FERZHICLITOERZE5H% (VL—KREL):
o (% (CBC): T/ Hb g, ARMERIEH, DmEkEe s, MMz atR&THo.
HEPRAR M ER T 25
M7 =) F ViR
%S> 272 YEFE (TSAT)
MEY S I ¥ By B L OERERE

25 CKDICHBIFZEMEETOHEIDES
B Vo0 = S B B Lo A e e e e e RGO N G
BN L BBRE
2.1.1 . HFH2WFT L6, B4 OBZETOFFEG L A, ESA EDE, BIOMER % [ F 721%
RABRICEOONE L Vo 2R EBANCEEY VA7 (B, 774 7%y —, o ER

xiii
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21.2°

B, MbENTVuRWEKRS DY A7) LI CEORFELHMTT5. (FL—TF2L)
#A D ESA bHHL TV ARWEIME AT 28 A CKD B&I2IE, LT ORMTEESH (F/21
CKD ND & Tk 1~3 7 FHoROFH CORA) 2RALZEDPET LW (20):

® ESA LR \WC Hb BEZBEML 2WEE", 2o

® TSAT H=30%B L U7 ) F »A=500ng/mL (500 g/L) D&

* o E R, B BE T HIEIROTE & EBE ORER & SRR IRIRI T VIO X, P ORMRBAYEDFER BRIFL
TeHHB S NERETH 5.

2.1.3:

2.1.4:

2.1.5:

2.1.6 :

2.1.7

BHFN OS2 < ESA 1B % Z1F TV ARA CKD BE 2oV Tk, UTORAIIBWT, FiEsk
# (F7213 CKD ND & T3 1~3 7 A oROSKKI CORHE) 2R ALONPEE LW (20):
® Hb EEDOWI** % 7212 ESA DiEARD 5B L &*** o
® TSAT 2"=30%B L V7 =) F »H=500ng/mL (500 g/L) DB
CKD ND BEDHMH L LEL T 4546, BRZOEEE, KFIRT 7 2 AOFFIRM, Daio
BOSH OIS, DEIoROF 2 3EESHoRIER, BE0oary 7947 A, £LTaAb
WZEDWTHIEN— 2 RET S, (FL—F2L)
E BB L C CKD B ICBWTEHMA LT O Ba, EOBFNC L 26, FlERImofF
16, $RIRAE (TSAT & 7)), Hb iR, ESA EEE %I TV BE TIIZORIGHE & #5
B, TNEhONRITA—-5DF1&, Z L TEBOBRKRREBIZESVWTHRETS. (FL—F&L)
BB X P ESA 12X BB Z 21 TV _TO/NE CKD BEIZH LT, TSAT 25=20%7*
272 )F UH=100ng/mL (100 g/L) D, #EIOH (F721% CKD 5HD B D4 135HE
BH) o5 EHRT L. (1D)
ESA 12 & 2R 21T TV A A 25 SN TV WTRTO/NE CKD BEICAH LT, &1
#k# (F 7213 CKD 5HD BEDOBAIEESHA]) % TSAT>20% 27 =) F ~>100ng/mL
(100 g/L) %#EFFT 5 L) IHKGTHI L 2HLET L. (1D)

T OHERE 34.2 B L U343 EFEK
R B OSEIR & o B B B S A REIR DY SR R ERIRI T — VIO &, oRMEIYER ESA KX
ISEDMDIFH 2 A L R S N A RETH 5.

SRARRE D FFAH

2:2.1 .

ESA SEBERAE 3 7 B 1 IS, SHEMES L 3T 52 L 240 T, SRIRE (TSAT
L7x)F ) OFEFLETHL. (FL—F&L)

2.2,2: ESA #BRF - I3MET S & &, KIMIE, SFHORKEEE=F—LTnbEE, ZoOMEKEFERE
WAL TWBEGEDLNSL L EITITSHICHEEICSRIREOFMEZ 5. (F/L—F%L)
HER RO EEE

23 FFXFANSIUHBZNOTEET SR (1B), TLBIETFFANSIVHRZNHTEHET S
EE (2C), xR 60 PHEIEFBEDRREBZERL, MGEENMTASMER (FAlzS
O) LEELGRFAZIHES SVBRTEBAENMED > TVWS I ENEX L.

Xiv
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BRLIED B 5356 DEKHE
2.4 EFHEDBRRIENH ZHE, HADOEEIEITEIRETHS. (JL—KREL)

3 & CKDICHBIFBBILABETO ESA & & UZDtDER D ER
L LR SRS S R R R
ESA DOBA
3.1 : ESABEZITOFIICTIARTODMWIELSZEMDREE (HRZPRIEREZSD) ZHS

McF3. (VL—KR7%EL)

3.2 :ESAEEZRHR® U ZifEHT 358, EXADEETO ESAEEICL2HMOFEL &
EIMICEET DRERDUEB L W It & ESABEICHES YR (B zEd, /KR
F217—77tA0OR, BiFE) EZFFICENTTHKIT S EZ2#HETS. (1B)

3.3 :CKDEHICEWTEHHDERIESEHH SHE BN BEFINIESIRFEIC—(1B),
RHZERDEEENH Z15E (1B), FBEMEBEOBELNHZIES (2C) (& ESA EE
ZIT2ETNETRBEREZILNS T L ZHRT S,

3.4.1: HADCKD ND BEIZHBW\T Hb i EH =100 g/dL (=100 g/L) D34, ESA BEHEL B L 7%
WZENEF LW, (2D)

3.4.2: B A® CKD ND #¥H? Hb A <100 g/dL (<100 g/L) O34, ESABERBBT 50003
Hb DT HE, DAToSAES~ORS, WA wEICR51) A2, ESABEIE) 1) A
7, Z L TAIMIZE) FEEROAEEICED ZH 4 1K+ 5 2 L2 FE L. (20)

3.4.3 : KA CKD 5D BEI2B i, Hb AT 9.0~100 g/dL (90~100 g/L) DEEZ, ESA &% B
BT A EIZL o THbEEA90g/dL (90 g/L) BT I2id7% 5%\ & 9 ESA EEAHH ENS
ZENZEF L. (2B)

3.44: X)EVHbEES QOL #%ET S ) A TLELE 2 5NLH413, 100g/dl (100g/L) &b
FWER R T ESABRE LG T 5 2 LIXHEOHEIMLLE VO BlE2A LIRS THL. (FL—F 7%
L)

3.4.5: ¥ XTO/NECKD BEIZBWTIE, 2 5Nh5F1%E (B : QOL DILE, BROWE &FEEDIR
RE, WRIMOOERE) &) A7 & 2FRICENT T, £ 0 Hb i T ESA B BBT 20 %2 BIRT 5 2
EDEE L. (2D)

ESA #Eii%
3.5.1 —fi& L CH A CKD B Tid, ESA #%1% Hb JEEEAHT 115 g/dL (115 g/L) & CHERFS
BEIHEG LAV ENEE Ly, (20)
3.5.2: HbiEEA 115g/dL (115g/L) @Bz CHEFFS NS Z & T QOL HTidE & LA A IR DO H Bl
B BETH A, ZLTEOBAR) A 2ZFANLEELTHIEIRD. (FL—F
L.
B36:IARTOHRACKDEEICEWT, ESAlKE>TERMNICHbEE% 13 g/dL
(130g/L) BlEliciEdIcEELEBWESH#HET S, (1A)
3.7 :IXRTHOIMNECKD BEIcEWT, HEHbEEZ 11.0~12.0g/dL (110~1209g/
L) ofEiEEITBENEXLL, (2D)
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ESA 5 BDRE
3.8.1: FIEID ESA #5813, €OEED Hb ik, #E, HRIKEIC L > THRET 2 2 L 2H#ERT 2.
(1D)

3.8.2: ESA %S5 EORAEIIZOEED Ho ik, HbiEOZE(LE, HEiLo ESA 5% & FRIREIC
FoThETHZ L2 NIRRT S, (IB)
3.8.3: HbiREOTHBIEN LE LR L ZIXESAHSGE2HIET LY, EEZEOTIZ)VNET L.
(2C)
3.8.4 . UTOWHEIZIESAKGREOBFENLE. (FL—F2&L)
® ESA OEIERSHE L 2546
o TORENEMT T ETHORETESAKKISHENTE L TV EREYRD 554,
(3131-3132 # &)

ESA 5
3.9.1 : CKD 5HD ##, IMmiEiE# (HF), JE#EEN (HDF) %47-C\% CKD BEHIZBWT, ESA &
BR3#EFE 3 TETT) 2EZEE L, (20)
3.9.2 1 CKD ND 7213 CKD 5PD B Tix, ESA#%G5%#FETFETHIT I OPFET L. (2C)

"5 DHEE
3.10 : ESA &5 0%EE X, CKD A7—Y, RRORE, MROER, BHEOFEELEL
ESADTATICE > TRESNZDHBEXLW. (2C)

ESADAAS
3.11.1 : ESA O ¥ A 7OEIRIL, FHIEH, LB, WRKT Y b L7—%, BH, AFRREONT
VAL o CERT B Z L xRS S, (ID)
3.11.2 S L -EABEIC L > CTREESNAZESA DA FHEHT A ENL T L, fFiC [EalEi]
WX o THEESNZETS ‘copy versions TIE, BIZAEWZEIZELTH L Z EHFEH S
#ih true biosimilar ZEH T XX TH 5. (2D)

BIELTBINETOE VREICEREDS U  (SHER S IFRN ICTBEA BE O & /A&

T4 —4EE

3.12.1 : ESA BEORBERIICEIP 2 L AIC 1 B Hh igExllET 5. (FL—F%&L)

3.12.2 : CKD ND BH 2B W T ESA BEOMRIRICH 25461k, A%< L d 3 A1 EIZHb iREZ
WETS., (FL—F%L)

3.12.3 : CKD 5D BEIZB VT ESA BEOHMFINICH 258130 L b AIZ 1 ENE Hb iBEZllE T
B, (Fl—=F&L)

YRGS BT B ESA RERIETE
3.13.1 : ®BAD 1 7 AH O ESA FEICB W THRERAO R #E 2 TR ICS 00D 5§ Hb RO EFEE
25 OBIMAH S NZR VAR, ESAKKSHEE TS, (FL—FiL)
3.13.2 : ESA (RGN BEITBWC, ESAHRGELREYELHEL, DHFERARSED 2%
ZABRITHILIIMTHONEL L. (2D)
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ESA &S Dt

3.14.1 Hb BEDN—FELZE L CW O LEESAKGE L), ZEICL 5 ESAEET0% B2
WMELR), TOESAKGE TS T TO HbiRELMERT 5IRE L 2 o 725613 R IED ESA
BRIGEE5ETS. (FL—F%L)

3.14.2 . HRMED ESA KL EZ 2T 2 BEIC, BYVBERIHEEICLIVLZEL Tz OKEED 2 5
AREALBICTHILEMIILONET L. (2D)

ESA RSHAET U TV 258 DXFLiE

3.15.1 : {HELWH S T3 BRI ESA BEeEE 23 5 A& 27/l L, ESA JUSHE T O ED R
KEZEET S, (FL—F%L)

3.15.2 : (R 2 ER 2 #i1E L7212 0 b & $TIRSUS R 3 2356, AT IZRE 4 H B O AY
) A7 R ER L CHRELEIMLT A2 EEE LW (2D):
® Hb igEDA
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® il
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o {IRIRIMER DA A% 10,000/ ul LT D&
3.17.2 : JL EPO PufkIZ & B RIFERIE = 39E L 726, ESAEEEZHIET 52 L 2¥E3ET 5. (1A)
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CKD [CHIFBDEMDES

BHBFRICHT2EMDIHD KDIGO BFAA RS>

i & 5

| mmoiss

N ER

EDOMNZE ST, BIMINAET S EARIE
IO T NEROMBRT R TH L Z L H%
WV, FNW 212 CKD BETH 2 hERII0 Db
59, NEZUE Yy (Hb) BETECEMmEKEHE
T HFRIIIT E A E DA DR I T ENM
ENTWwA. CKD BETH o> THBIENLE
LCWaHE, BMORKHE T /3ETIEkmzs]
I LTV L 2RMIREELHEL TWD R E
B MEEZRLCOWATREMSH 5. BMOE
HE 2o TOBM SO MR 2 B2 HET S
72912, BIMECKD D AT —T &34  5F
fili L7z iy dud e 52, FesstE i o BRI 5
WZHY, REOL)BRTAFITAL /IR ETET
ITNHZITRCRWIT L &I TERW. FHES
TWADOT 70 —FOREN ) A MIZDODWT
&, AR MR OB 2B R EICRE ST
w5, CKD BEOEREAEIMPE M ET 27
W R RE TR L ABNLDIE, EE CKD
\ZBARD D B B DA TR R ZHEIMN TS 5.

Kidney International Supplements (2012) 2, 288-291 ; doi : 10.1038/kisup.2012.33

B AR O S
1.1.1 : EMO7HEWVWCKD BE (A TIEHEEE

1.2.110c, NRBTIEHERE122I1CED
WTEZHT) TIRRARNICDERE, &
KOUTOEET Hb BEZAIE (&

L—R&U):
°CKD 3 DEBEETRIBRL EHEFIC
1[E

e CKD 4~5ND (GE&EMNT) BETIE
DR EHEIL 2E

e CKD 5HD (M%&) BEEIE
CKD 5PD (RFEZEMT) BETIED
T<EHINAICT [E

1.1.2  ESAICL > THELTWAVWEI®
H2CKDEETIREBERNICLER
K, BLOUTOHEET Hb BEZ A
T (FL—R#&L):

e CKD 3~5ND #% & CKD 5PD
ETRVHBLLES 3 ARICTE
e CKD bHD & TlZA < &H A
i 1E

[ESA THEL TWBEED Hb BE
DHEICEL CIE#HEEI12.1-
3.12.3 #8E&]

Pu EEREUARHD

CKD BEIZBT A2 EIMO MR L EITICOWT
&, bhoTnD I LIFHEND R, 2 2
HbigE % E=% — 3 2 E 2 HE % EMHICHRD
HZENTERW, CKD BHIZOWTRIEEIE
B MO BN AP S LTV DL DI,
AR IMEREE MR F-545%) (ESA) &R L%\
BIRERAJE AR (GFR) O T I WIS

1
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CKD BEDHbIBEN /U7 KT 352 LI035
DWTED, Z1d Hb BREOENN A DV
EERLTWAY. CKDDAF — JICHR%
{,HbiEFEE=%") ¥ 7O Hb & (74
bHLEEOEMDBE TH LT EHENATH) 2
BBLZLHEYTHS) BLUZORTHEEIC
Lo THREEINLIRETH L. BREDKT LT
CKD A7 — V54T L2 BE TI1d, A0St
REFRBEN LA TS, 02 128HI% 5 ESA
WX BINABPETH A5, 63 HEMmE HE
T2 ENH B, CKD A7 — I HH#EITT 5
LB IZHHRAIZ: HhiBEDE=5 ) Y ITHLEL
S5,

ESAIZ X 2BEEZ T TR VEILZ D
CKD 5HD $ & O CKD 5PD O ABEI21E, &
DHEZRE=% ) v 7o HERES R, CKD 5HD @
Bz LR< LA 1E, CKD 5PD 0#EHIZD
L EL3HAIEIOE=Z) v FhHEE N
%. CKD 5HD ®#EE TIZ, HhDE=% 1) ¥ 7
TEE IR X o MEEN (HD) £ 0 ancirbih
B, FNRLETERVE TV, FAORBZO
BN L YCADBRAOBMETL V) L) EVWE
R TIE Hb IBEOEEEIEB 25 /s R
LEMICHD. TXCOBE LRI, EXLTF
ik, ARk, HIMT ¥y — RO XS 2R
ICEEE SN D & X341 Hb B OKRE % it
TRETH 5.

/IR CKD BEICBWTIE, BRALIZERELS
BEOEMDE=% ) v 7 2§ 5 EHE 226
Wiz, A F~AFV—VaHHLTGFR %l
5E L 7zdb ko /NE CKD B 340 A% 5E:4f L 72/
DRI MR EE ORI & 3 & — MFZE (CKID) 128
W?, GFR 43 mL/%3/173 m*OBfE & ) FTid
Hb & GFR OB HBIRDSH b, GFR %55 mL/
53/1.73 mMET$ 512251 T Hb 21X 0.3 g/dL
Bg/LETLTW., ZoMEL Y ETiE, GFR
235 mL/43/173 m*& T4 Z & 12 Hb #EA0.1
g/dL (1 g/L) IETT2L W) FETRWEED
& o7z, Schwartz \x W<z L 7F =~
IZHED VR R ERAEEE (eGFR) A HT
&, INRTIEED GFR & ) KIS 5 2 &

2

DBHHDTY, CKD AT — U0 L ZHan<T
b Hb REMET LEMA RS WREEDNH S Z &
*REMEREIEEL CHEDE=5) v 7%
BLBEHH 5. CKD 5HD B & UF CKD 5PD D/
REZEICE, AllE=%) Y72 EBAEKT S
EVIERER LR 2 5.

OB W

1.2.1 : 15®U LD CKD BETIE Hb BED
EHET<13.09/dL(<130g/L), &
HT<12.0g/dL (<120g/L) D%
BREIMEDHT S, (FL—RRRL)

1.2.2 : NETIEEHSN 0.5~5 mOBA <
11.0g/dL (<110g/L), 5~12 &D
B&IE<1159/dL (115 g/L), 12~
15 BmOHEIR<12.0 g/dL (120 g/
L) CEMEDHTT S, (FL—REL)

Fu IEGREVARND

BN TH 5 & EFw L EMOJE KO 2 fAts§
NE HbiEEE, MHEERICLI-oTRERD. K
AB L OVNEICHESE S N5 Hb BRI FAR R
B (WHO) DEMODERIIESVTEDHLNLLD
PRENTH Y, EEMIGEH SN S EMBRED
FEIEL LTEELTWEY,

FoMmold e LT1~19EICBVWCAILE E
95 Hb B, 1988~1994 4 K [E o) [ R fd
FESEFET (NHANESI) 7— Y1250\
w5 (F1). HE~24 7 AFLBICOWTIE, %
EEOF— ¥ 2 RALTWEY(%2).

BMOZHLAIMORKZFHEis 572002 1L
bORAMEfEIX, BIZIGET H7-0DETH S
ERRENBRETIE R, Hb BEIMEL % 5
BAfE 2 R K 2 RIS WERIIOWTE, Bhz
FMGS AN HEIORBMEEZEET L2 2
Al & B 5 2EEE L VKN & 2 FEERR
REXTH 5.



1& CKD [CBIF2EMD2HT 5T

xR 1 BIMREZREIET BICHE>TD 1~19 MOMERED Hb iRE®

2 (NE/Rik) - Ty R Hb%gﬁsw—ty?wmggd(gu
E-5i : Hb g/dL (g/L)  g/dL (g/L) KB CHNIBMEES
BF

1L 12,623 14.7 (147) 1.4 (14) 12.1 (121)

1~2 % 931 12.0 (120) 0.8 (8) 10.7 (107)
3~57% 1,281 12.4 (124) 0.8 (8) 11.2 (112)
6~8 % 709 12.9 (129) 0.8 (8) 115 CI15)
O~117% 773 13.3 (133) 0.8 (8) 12.0 (120)
12~14 7% 540 14.1 (1471) 1.1.(11) 12.4 (124)
15~19 7% 836 15.1 (151) 1.0 (10) 13.5 (135)

4F

1ML 13,749 13.2 (132) 1.1.01) 11.4 (114)
1~2 5% 858 12.0 (120) 0.8 (8) 10.8 (108)
3~57% 1,337 12.4 (124) 0.8 (8) 11.1 (111)
6~8 % 675 12.8 (128) 0.8 (8) 11.5 :(115)
9~11 % 734 13.1 (131) 0.8 (8) 11.9 (119)
12~14 1w 621 1383 1 (1I33) 1.0 (10) 1457- 111 7)
15~19 &° 950 13.2 (132) 1.0 (10) 11.5 (115)

Hb : ANEZJOEY
@ NHANES I5—% (KE, 1988-94)°CEDK.
b BRICKBIMRBENLET BT —TOFEE H BEBKU'5 /S—E VI 1)L Hh BEDETICES LTS,

xR 2 BIMEEZRIET BICHE>TOHE~24 ARED

ZLIRD Hb iBEe DK Z
8 : 9 Hb g/dl — 2 B R
Fmas (g/L) g/dL (g/L) :
& 1.3 BM%%E9 2% CKD BETIE (FDOER
WA (BN 165 (165) 135 (135) 2 Ieotind e g
tets 1~38 185 (185) 145 (145) GKP ZT__/L“ b57), BD
%18 175 (175) 135 (135) EMORRZHICATOEEZEZH S
428 16.5 (165) 12.5 (125) (FL—RRRL):
%1% 1 HAB 14.0 (140) 10.0 (100) eM& (CBC) : Zhid Hb EE #Fm
4% 2 A 115 (115) 9.0 (90) ey :
Bk . BINERE & o, I/ &
4%3~678 115 (115) 95 (95) fﬁﬁ LS SaR, e
% 6~24H8 120 (120) 10.5 (105) BONSTHS,
Hb : AEZOEY o IR IR M BRAB X 2
@ F—9 [FEENEEED SFIRULTWVD. AKRIFLUTICIBH = | N
ENTWL%. Nathan DG, Orkin SH. Appendix 11 : Nor- ¢ MB7xYFVRE
mal hematologic values in children. In : Nathan DG, eMFNT VA7 ) VEAME (TSAT)
Orkin SH, Ginsburg D et al.(eds). Nathan and Oski’s LSS =N S b7 NFEE R
Hematology of Infancy and Childhood, 6th edn. p cMBESY IV Bio& SURMIRE

1841, ©FElsevier, 2003.°
b TgELY 2 BEFENSOER, <2.5/5—trIAILIC Py TESREIRNL - SmEREtE
LEE SR

£IEkEE (CBC) 124, BMOEEES X
OERHEEOT I T 2 ERIESNL. Al
DEEFEIL, AN~ 27Uy MY b Hb iRz Z
ETHI LK YBEY BT ETHL, N7
N7y MBS L 0 MR ZEEDS
Bixshs, HEWAZERUEEHETSH Y,
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ZDWPEFEIERAL XN TE S T RITFRI R
FEASNBTY NRICHT 2 & i o
DWTIE, BALFHOHRFEHEL LT
VAP I =A%

Hb #EE 2 H0 2 T CBC @ 2 LS il 58 #
X, EELREBREREZ OO TWERESH 5.
CKD mEIMIFMHETICLE2dbDTHY, @H
WIEBEUEIDEERETH L. ZOFICHLT
(X, CKD OA ML EMEBOEIM & TLRESIC
XBAOHZ WO #EELIEE S I Y BpdX
ZIEIAER L U CORORMEE % b 72 & ¢ W REEEAS
Y, $KRZR Hb OB ERT Blzida
BRI F 7213 B MV EEN) 13/ IRIERAE %
HEULUREMELGSH 5. $RZIE, FICEBICbE
LA ERE (FURMRANE/ O V&
[MCH] »ME\Wy) LB 2. HIMERFAE T 72
I IMGRAME 2 £ 5 KARIMEREIX, BR (Bl
ETNVa—), FKERZ (¥ 3V BpF/iidiE
BRDORZ) F7213 BRI R 5 mERHT &
DEMMLREELRET D, TNOOFTRIAS
NarLE, SHICEWEHHISLEL ST L
b,

CKD 29 &I % $5 OV F 2 AR IMERE £ O
Ti&, =V A0RLF YORTHFLEFEICE 5D
Db zobNhs CKDBREOAEMIZBWTT
JATRIF VRZEZOMOER & % XFT 5
7oL AuRLT VgEVSHWLNAZ LI
WEIZEALDRROY TR, ZOHZEIZ—%
IR STV WMDY R ERRE A 0 BEBE IS B
O E FHET 5 120E, MR MBS A il E T
LONEHEETH L. HIIEREPE L O HIMERKE
SERE 72RO FF 13 CKD 12813 5 &ifl
WCHBIEICASNDL LD TR, FOMoOBEZ
HBIHET T HRETH 5.

HEIRARMER 41X CBC o BB CHlE S NS
O LN WA, (EEMEORIMLEMA B 5 BE
TRBETH 575, Bl CRINEROHET AT
LTWAIGEITEEERY S 5.

P ERIARE

BRIREEDMAL L 2 DDOEE TR - /-l &
BT AMENPO %5, b bIRIEREA OHEST
D& 7 BEFEERO A B K OEFH B O <
H5. IMEF7 )T BRETIFEER O I & D
—fRICHWLNED, ZO [T—NVFARY V¥ —
R] KA L L CERERTEO#BEELOMETDH
B8 NS rRA7x) HME (TSAT : Migsk/
MERAE A BE X 100) (&, FRIMEREELE DF & 7% 2 HF)
HEOHEICRS LHAVWLNS, ME7 ) F
VIISIEIC L ABER R, 56123 TR
SE] ThHHY DT, CKD BE T, BICEN %
T T TEIER D RIEDHFAET A W REMED D 5
Ba, 7xVFEIOWTREELTHELR
FHU R S niY,

M7 =) F MEA <30 ng/mL (=30 ug/L) T
HoHYGE, EEOHRZERLTBY, FHICE
BERATEAE L 72\ 2 E DR ISPl 5 4151519,
LAL, 725 EA>30 ng/mL (>30 ug/L)
THhhE, BEICIER T 720350 % sk e
TAHIEELTLORTOIITIE RV, 1FEAL
TRTO CKD BEDVIEF 2 EMONTESKLT AT
LHGEDORBRD 7 1) F VEIZDWTORFSEIC
BWTSFLELFHRERSINTNDDS, [MiHE
a2 T3 BE &0 RSO CKD BE&E,
3% 7 =) F > EA°=300 ng/mL (=300 ug/L) T
HHLE BHOEBHRIEECTHILETLIL
MNTXA, IMfE7 =) F EH 100 ng/mL (100
ug/L) THhoTd, 1FEA LD CKD BETERE
R R R Sk R AT AW 2B TERY
N5 LI, MmE7 =) F ik TSAT I, 8
WREAZFHI L, SkRZEZBWL, Sk~
EREEISEZ FHT 5 DIZE L OBE TR AW
bhd (A4 vOMREE]D.

A R MR M ERLAIR AR Bk e ' D /S — 4
YT=URED LD HEKREICET Ao DS
EiiTE %A, TSATERL 7 =) F VMBI -
T, FLEMATENRS ZERT L DD 5.
NT TV EOWED, WRICERTH L Z &
LRI OV T OEERRE L VERTVE S



d

Y13 CKD BEICBV T TSRS Tn AR NnES),

M EI9=V B LFEE

ERELE Y IV BDRIERIEFNTH 505,
BRTREZAMOEZERFERTH Y, @EITAIK
HoRiiEk RBC) fefEfE). 7—FIdBRoN
TWAHHE S IV Bk ERORZIEDH R
HD BETIZ 10% LU T TH 5B Z LhREh, CKD
BEIZOVWTIEARHTH L., 2N rrbbd
INODRZEDVEDIIBETRTHY), €F 3
¥ ByRZIEDHA T Z DMOWIE L T %R
DEREZ>TWLZ DDA, FFITRIRIMERIE
BROOLNIDEE, ERBLIUESY IV BuiRE
BB MFFMOENEBEIC R ) B EEZXLDL
N5, ERRZIL KBSOEZEIIBWCMEE

18 CKD [CB[F2EMD2H & FHD

BRI O CRe b M HICHRI S D . MIEEERR
TEEEASRER TR, $H5WITRIEDRFENE
AIFEH OMEZT TIRIEIC S 2 ERRZ % b
5% LTWwaRb Ltz X%, RBC ¥Rk
ERHET Y.

P HEHIRE

BAx DBREIZBNWTH S VIIFFEDEROYT
FROFEHEIIINZ TEOMOMEEFEMHL 72139
BEWIEEND L. 1o & 2 AN 7 KAEDFTE
PR INBEE, BEE C UREERE (CRP)
DHENPVEL LR L DD LH. HEDEL TH
LV ENERF ZIIRKEOBEZIIBNT, ~
Er/OV VEREE, FAEH, ZoMoORmEOKE
PR EhH 5.



IBHEBIERICHT2EMDIcHD KDIGO ZEAA RS54~

2=

CKD [C& 1T HEINGE CD#HKFIDIRS

|| B & B

N EHR

RO F 7T EIRNHE G2 X 2 8HOMRBIZ LD
BRZHEMIET A L1, CKD BEOEIMNOE
FEEEZ S $Z L2 %A 550 RIGEDOEK
Z\E, ESA BEIIxT 5 FOSHIR T 0B 2 JH K
THAHT®  GRZEBWTHI L FTNICHE
TLEMEBESD BT HOICEETHY), &%
RZDZWITHNTIT I REREDOZEHIC LD,
BEELZDMZELIENTESL. ARPR VY
&, SoMEB L UCHRZILEFE ILHLEr SO
EMofERE LTELS. #KZD CKD A&
FESICEETNEHEDSD L. B 2L MENT
BEILBN 22 5 2 & ABEH 8 & I A2 I
WA 72O RIM A ARV R, MEENTRE S
Z D> CKD BE DR ZOMDJEE & LT,
R D 72D OFHE ORI, FHMFHICLS
Kifl (BIZE, WNAF 2T —T 27 & ADEEM),
B HEIER ) Y IERA O X 9 ZIEYIHE
2 & BERINOEE, RKAEIC X 5 EKBINO A 7%
EhH Y. BREFTTICHHL TV A, T2
5N D BEOBM B L OFHENIZ B L CA#H
ICEET 5121, RS X OVNBRF O R HR
ELBRT LI EPBOLNS.

CKD B#FIZB W TEMHIX, SRZDIERE,
ESA BEH O BEOHRZOHMITOR L, Hb i
o (ESA BEOHEICLDHHT), ESA
B EE O ESA B 5 B8O O 72 DIZIE AT
bhTwa, BHMOKFEEEIEA L TCnwahrEi:
&, BRREICA B RIMEREAEDISENRH D ) 5
BEIE, SHoRSEYTHL. L L
&, i A B L CE IR O RER % B S A 72
W, FTAXBEDY A7 IZF & B E L BRAF)
W BLUMREEL R VWEELR T, SFICLD
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R RT B 2 E DB TH BB gifho
EWRERRA 2RI DWW TIE, HbiEE~DOE
BRI 7 — 7 3w, AL L)
I, BROITESE TR 2 LEEE L
% L9 MR OEMNAEEOKERIZOVTD
F—y HlTL AERLNZNWEH RO
TS 54 2 -0 I BHE 2§52 &
EBEZ IR VO TEHOIEESKICOWTHY 2 5
Zlid%nl, SHFOMBIIOWTLEF MEIZEE
D BRIRBEMRAT DA AT & 1) | g 5 272836~38)

DFofe#iE, CKD BEOHMRICET A3
RHFTH 5.

211 $F=zLHT 255 BROEBEETD
ARSI & 28I, ESA FUA, &I
DIEER % B8 F fz (SRNRICEH S
NdEWVWSFIEEEHKFICHES U R
7 BIZE, 7FT7147FY—, O
BERIS, 5N TOWRLWREIRESD
UR7) EEFICHETTZEDORIEZ Y
Wro s, (FL—R7iL)

2.1.2 : #FH ESABFERLTWARWEM%
B3 BHA CKD BEICiE, UTDE
HTERENSA (F721E CKD ND £&
TIE1~3 W BBEOROKE TDR
B) Z#l#dENELELWL (20):
eESAEZFERULARWVWT Hb BE % &

muWga™, Ao
e TSAT M=30%H L7 UFYv
HM=500 ng/mL (500 g/L) DHE

e [, i (S B S A ER O U A LB OIER & AR
BRI T — WD &, SO MEAHE DA% BRAL L7 12H)
MEINERETH 5.




2.1.3:

HHDOEFIR < ESABEEZT T
ZHA CKD BEICDWTIE, LUTD
IBAICHE VT, BRI (F7zld CKD
ND 2Tl 1~3 1 BB 0RO %A
TORA) 2RHFDZONLEEL L
(2C) :

o Hb ZE DI ™ " £ 21X ESA O
ENkHENZEE po

o TSAT M=30%H LV T T UF Y
M=500 ng/mL (500 g/L) DiF&E

2.1.4:

CKD ND BEN#HHARZDLELT S
56, MRZOEEE, RF#IK7 7t
A OFIFRR, HUEtoROKE O KR
5, LETOROE o (FEHTHF o BIE
B, BED0IAYT7Z4F7 VA, LT
JAMNCEDWTEHRIL—NZRE
9%. (UL—RR&L)

2.1.5:

S SITHEFTL T CKD BElch W Tk
WARZITOER, EMOBKAICL DR
IS, FEEERIIOFTE, #RIRAE (TSAT
E7xUFY), HbBE, ESARKE
EZTTVWSEETRZFORBGIEE
BRE5E ZThZ2ho/\ZX—5 D&
E, ZUTEEORKRRREICEDONT
RET S, (UL—KRAIRL)

2.1.6:

HAB LV ESAICLBBREZZITT
WRWIRTO/NE CKD BEICH U
T, TSATH=20%HD2>7 zUF N
<100 ng/mL (100 g/L) OB, &
O$%A| (F£7z1& CKD 5HD & DiHE
FENERAD Ok 5z HRT 5. (1D)

2.1.7 .

ESA IC K BiaEZX T TWLWSH %A
EREINTVWERWIRTONE
CKD B&lc LT, ROMH (Ff
l& CKD 5HD £& DH& FEHEIEHA)
= TSAT>20% > 7 UFV>
100 ng/mL (100 g/L) Z###Fd % &
S5 ez#ETS. (1D)

28 CKD [CBIFREMEE COHKFIDIRS

FEOEAE 342 B X U343 L AEKE

#EEBF OFEIR & il o [ 8 < 1 B B AEIR O U e LAk
2R BRI T — kD &, 20 AMEGHER ESA KIS D
D JE % A L 22150 SN B RETH 5.

P IEEREUARHD

CKD M EMEE 2 BT 5 #komibid, 7~
MERFELED IOtk w lF T 5 2 LB LV
BRZRMIETHZ 2 HME L, ESAREZE %
A BETIIHREPETT A L 2BIET RS
ExHIE LTWD, FRICEESS CoOSMIR O
%4a, Bllzf) CKD BEIZBWTIE, Lk
TSATE L 7 =) F »EL M 2 $k R Z % 7R
Y, ELICREHh T RBITE DL Z &
AREND L ETH, FRIMBKEEZ ML Hb &
Er LREEHLIEDNTHRTH AP I8
(8RR & IR 5-9 2 54, ESA BB ORI
KEADOMMEZUET L EP—EHLTREIN
Ty %27,28,32,36,37,41~43). 1@& @/%\%LZOV‘VC Ci\/‘f
NOLBAETYH, BRI TR VBN
AT DRI B Hb iR, ESA 5=, #H o
BEEORER/NT v Aldbho>Twi\w, CKD
BEOHBKEEICBVWTIE, M7 F VEB
L O TSAT O i3 RN IF i #k % HEE L #kmlife 12
X135 Hb igE OIS % Fill 3 %8 H D g
A 728D, AT ICHE L\ S A H 20 BEED
RSO EHFEOBE (FRkOFFHhO [T F
AYF—F] EZ2OND) TEZ, CKD B
(2B B AR~ DR MER A UG % BV FEEE T
TS B 2 EHT & 7 \WIZ040 - g 2 gy 4
HEXIE TTICHASNTWAROB X OEE
(V) OFBFKI OB & OB 4 et 2 5E
RS L, BET 2 RAOFEICOWTH EET
HIUENEETHL, BETLICHEDD BV
¥F L\ HbigE, ESAKRGEL ESA#SED
FERERYZRAL, SRAifG 1203 % Hb iIRE O G TED
FFf, TR ORIMOFE, SRIREREICBIT S
AL IOV TERE L 2 d % 52w, Bl
WIgE CIE RN 2 RS 0% 5 0B BB
OWTHEELRIVY Ty AT LA LDREHELN
TEHT, FRREROMIKN 2B +45
WKRENTWR, 2R LIOALEDERE (F09)
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1.0 2
0.8
=
9
8 06-
1)
=
.‘g‘
o 0.4
®
2
[l ap=p
SKIRRERER (H v b7 718)
0.2 —&— TSAT (5,10,15,20,25%)
—O— CHr (25,27,29,31,33,35 pg)
—e— J1)F> (50,100,150,200,250,300 ng/mL)
—— TSAT cutoffs with ferritin<100 ng/mL
0.0+ T T T |
0.0 0.2 0.4 0.6 0.8 1.0

False positive fraction

1 BRZEBEELHRIRZEBEZXFTIHREAROBARZRTNTS

ROC HfR.

AB(F Macmillan Publishers Ltd : Kidney International DEFal &1 TIBE LT WL 2.
SIF3Z#E : Van Wyck DB, Roppolo M, Martinez CO et al. A randomized, con-
trolled trial comparing IV iron sucrose to oral iron in anemic patients with non-

dialysis-dependent CKD. Kidney Int 2005 ; 68 : 2846-2856 ; > 7J 2% :
http://www.nature.com/ki/journal/v68/n6/full/4495631a.html.
100% - .
—— YA A
,,,,,, gursriry
O &
90% P
MM/@A& R anka
80% 2R P
. & * No discrimination
2 70%1 g s —=— TSAT
:_E ;'/":‘ﬁm‘:“ mefeene J U2
@ A —a-- TSAT+7zVF>
o N
é)’/ 60% 2 va A? --o-- BBEgk
[0} : /
§sm{ [/
g Wi // %
= 40%- 4 Ad
o) /
S 30%q & .// Akd
= ﬁ / aaadika Test AUROC(95% CI)  AHb=1g/dL
20% - :44&& TSAT 0.73(0.63 10 0.83)  have lower values
’/ TIUF 0.71(0.61 t0 0.82) have lower values
10%-{3-& TSAT+7zUF>* 0.59(0.47 t0 0.70)  have lower values
! BBk 0.68(0.59 t0 0.78)  have lower values
0% L3 T T T T 1
0% 20% 40% 60% 80% 100%

False positive rate (1-Specificity)

2 IEEH CKD BE 100 AlCHBVTEFHKICH T 2BMRMIRERRG (21
g/dL [210 g/L] @ Hb & [~ Hb]) ZIEHEICHRIT BIHD TSAT &

KUMETTUFY (TTUFY) BLTENSOEER

(TSAT+27zx U

FV) BLU'EHEH (BMiron) ORBEEFRE (ROC BHER) .
FRIFKBEEZR OFIESTIBEHLTLS. 3|FHE : Stancu S, Barsan L, Stan-
ciu A et al. Can the response to iron therapy be predicted in anemic nondialysis

patients with chronic kidney disease? Clin J Am Soc Nephrol
416 ; Copyright Clearance Center %@ U CEFaIAm A SN
7 &A% | http://cjasn.asnjournals.org/content/5/3/409.long

2010 ;5:409-




LEOMAPIIRED CKD #H$ %) X8I 5K
T DEAEE W RRERTIL, B2 8H o
BAZHEIRD THRERE ZoTWAHY

P TSATIES LU TTUFUE

PRIREEZ FF 9 2 720 b I S S5 2
DO, TSATHEB LPME7 =) F /T
HbH. ME7 ) F AEPFEEITEEE (<30
ng/mL [<30ug/L)) 3#RZ2RTE. Zoilk
AT TSAT fEB L QIiE 7 = ) F U fliid,
CKD B& BT 5B OIS L ORI
xt3 A ARIMERA L O BOSHE % FHl S 5 I3 ERES
FOHEEMICE L CIR Y A3d 2167208 (1 1
LU 2). eho0F M, FESOREDE
L& IZHEBILRTH 2 FEN 72 BE B OEMAEEIC
Yo TELIZHELEbNEY,

A BB IZ & A CEE N TV \WD
T, SFNEEELBBTREF20E BFE] &9
EHEDOTSATHEBL 7o) F U EQOHELREL
RV EESIFLLET VAN 5ThR W2,
FHNC L DA ARBRIT T IcHEE S T, BRI
e % ST A B ORER & SI2I3ERZD
DU E 3SR OI A IV T LT, SFEEFE
7% TSATEB L7 =) F E% v 72 ERRE
Fizetk, BRAXZIE, VA7 RFEELEBICOWT
BT 2R Effi ST,

ET V=713, B LEORE e EE
L7CHFEDINTG ¥ APRIz N7z 8kF 0 B RE % HE
BLIYE L ZHOBERIZEDSVIZGORIK
222 IH (Kidney Disease Outcomes Quality
Initiative [KDOQI] 2006 4, M) <Tix, #HFl o
i x, 7)) F EHCKD 5HD B3 Tlid>200
ng/mL (>200ug/L) |2, CKD ND A& B L O
TSAT>20% ® CKD 5PD & B L "¢ _XTD
CKD % Ti&>100 ng/mL (>100 ug/L) \ZHEFF
FTHEIIHEGTRETHLILEERLTVS
XBI, INBOHA FIA4 1E7 =) F ED
>500 ng/mL (>500 ug/L) Td b¥f, itk
KB OB G 2 T 2 TV AR T5TH
HZEHRRLTWAS.

28 CKD [EBIFHEMBE COHEDIRS

If3% 7 = 1) F A >100 ng/mL (>100 ug/L)
Td b KES O CKD BE L IEF 72 B BlrEidk %
BT L0 GHPHITENDEHEZFD LD
LEEDLLTELICHbIEENERL, HH0
13 ESA %‘i'—?%ﬁ‘{ﬁ&j— 2 16,23,30,31,40.45). ﬁ]ﬂl %ﬁf ))
TSAT 7>20% T % CKD B 13H L5 THH
O¥FEIZIG L, HbigED EA LdH 5k ESA
BESEPBAT . Lihto TEAiFG 2 21T Tw
VHBE T TSAT 2°<30% B L MiE7 =V F
Y fEAS<500 ng/mL (<500 ug/L) T& 5 EInD
CKD & TlZ, Hb BEOWEMAE L L iGE
Z L CHF LB 2 (B8 L2 i B o 5k % 3 2
HHWIEIESAKEGEZMOTILZHNE TS
Bt W) A7 RER L) 2 CHEI 2 S
THILEERET L. BHMICTSAT 2>30%12,
BLOME 7 =) F » % >500 ng/mL (>500 ug/
L) ICHERET 2720 I8 B A TR 5 2 LIZDn
TOREW®IE FEAEHEIR TV R W,
TSAT EAS>30% F 7213 M0iE 7 = V) F »flHH >
500 ng/mL (>500 ug/L) ®BFIZEKH % N —F
YTHTRTAH I LIE, Al &) ICZ 0L fE
BEDS T CHRET SN TV R WO THERE L 22\,
HFH 25 SN TVBETRTOEFIIBWTERA
WX BIBEEEE L TV A E B X A0 ERE
RIET L, ERESHNIC X B WREE BIGT ARG
B0 BYSEDOTAER BRI 5 (ERFIE24) =
ENEETDH L.

CKD BE OHBHEEICB VT, #RkED B1Z
BOBED LRERETLDOICSE LR LIET
v AFIEBICIR S NTW B4 ) 2 13 2006 4E D
KDOQI # A RS54 7 EDLROTA K54~
TiE, #H 500~800 ng/mL (500~800 ug/L) %
FRRE LT, BNy 7% BHESRA OIRE TIE—kIZ
H2E L 2 WEWIMET7 =) F VEDIRES LT
2849752 g L >500~800 ng/mL (>500~800
ug/L) D7 1) F Ml %R B 72 0\ E R
ARG 5 2 L OFEMEB X O REEE MG L
HAEATHRRII R, ZohoRBEbIZLEAL
W, KEBGORBIZL PR ARS T4 TTH
D, LhVEERCEMICERL b %R
MERB L7, BYYE) A7 RHTEED LD
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IBEBRIRICHT2BMDIZH D KDIGO S2EAA RS54~

LEWRRHLEBEDOT I N IAEV) LR, T
L»HbigER ESAHED L) 2R 7 7 b
B AEHNTWS, TSAT EA>30% F 7213 i
7 x ) F lEAH>500 ng/mL (>500 ug/L) TH
B REGOBE BT, HHIOFG B $
B RIMERELE DS (T2bb, HbigEo L
F-d 5L ESA #5200 ) 13K, E 7
1) F >~ H%500~1,200 ng/mL (500~1,200 ug/L) 3
LUV TSAT<25% DA% 9 CKD 5HD &2
DWTEM S N=H 5 WA AR CIX, BF
ZIRTF R 5EZ BREE LTRSS, #%
FIIEP 58 RHR) F 7213 1,000 mg #HESAIHE S
BRSBTS/, 638 I Hb iR
HESFIE S HETRIREL LFLEY, o
TRFEDBEHOALHIZESA HE*HEL
THEELTHRFE LTS, $2RKTA F54 01
HbH7x)FrBLOTSAT O BHEEEIRDE
Bb%<, BERLALR (RBBIENELH0
T, BRIICEELZT Y b AT 3EREAE
BHFHETFHETE LW (VT4 v OREE 2-
4).
—HORBRTIZ 7 ) F v OBEEIEVIETE
EHE LTV, 7o) F VMED LR )RR
AWMU EE LT ) b L ABR 2%
FRG-O~—h =50 ) DIIARHTH 5.
72 F U EFKRECERTAGA, —HoTY
TV ANIHFNOBILEPERT AL ERL TN
BB =Dk RIFAOHILE I CRIF Y A
WA (HCV) BIYEDBE TSNS
ETHAHIZODbET, $KANC X 5RO
FEWCOWVWTIEHREENL TRV, AEro<
=Y ABEBEICBT L7 FUER XU
CKD BFH 2 BT A Wi o Mikskit s 1B L7
T FUEDO—D T — 5 BFIHTRETDH 5
20 NS DR EORE CKD B 12
TAENEIECKD BEDHBRERDO T A K& L
THHTRENE) PIIAL TR,
—EBOBENFETIE, 77 M ADOTFREIKT &
LTI 7 =) F U EICERTAEDIE, LA
BEOTT ML LG LI2HFOR L OBKRE
FEL VD, ZNHDIb0HLREETIZ6 0
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AWy &5 L -#EgkH o HE27<1,000
mg CTHh o 7, 2EEFRE OMICHE R
RSN o278, #$F DG EAT>1,000 mg
DA E LB VRS A LN (A
BENZ2NF— R [HR] 13>1,000 mg~1,800
mg O & 13 1.09 ; 5% EHEX M [CI] 1.01~1.17
THH, >1800mg D& =13 1.18: 95%CI 1.09~
127 TH 5)%¥ . Lo URERZLT 2 #k#1H% 512
SLMEMEB L OEOMDINT X — 5 2 EH LT
BEETIVEMHALTH, SFEGOL)V LT
ROBIKETCEERBREA DN o 7.
Ao & e T, 7— A3 v 7 A CTHERK
B LOSERMRITEIT) &, FESHO%KS
BA>400 mg/H TH LA LIEL T, H5E
<400 mg/HTH D EFTEPL DV ENZ & %
RLED(F Y T4 Y DOREES).

MmE 7 =) F > fE2—E L T>500ng/mL
(>500 ug/L) Tad % BE I3 EF BN O EE S
S LTI b nEWnSH i, Ky—F
FIN=TDaArtyFATHLH. KBHNEHE
DESA$5 %%\ TV T HbiEELHE & § 414
F)DENEE T ESAHBEOHIENLE T L
WEE (Bl XEMEE AT 5 CKD &#E) O
B, EESHIEBINT 23 (Bl i, SEIC
J5 UCHRAEL 9 A 1,000 mg D #kH & $a i1z
b5 $THHEEla—-X) 1%, ME7 =) F >~
liA3>500 ng/mL (>500 ug/L) Tdh 5 HEIZHB
WCITBTER SN & BRI A 7120w T
BLARICERTAZ EI3TREEVZE2D LI
B\, ZFOBOEHEIE TSATHE, 729 F V&
Hb g, ESA #5-& & Z0nth & DR
fbx&t, BEOHRKRREBICESVWTREL T
X% 5%\,

HEECRIERET BT AN H 5 EET
1, SED R\ WEE L FERRO TR E 7
FHANBENO O E FHTERVOT, 7o
)F UEIZDOWTIEER L CTRRT 2020 H
5. BRIRAGICHI A 7 Bt & 7213 SORE RS 28 70 W
BAETYH, CRPOFHEE 7 =) F /o EAB X
O ESA ~O RUSTEE T & B L 9 2 A SIER
ROGEZRBTLEIEND L (FrI4 O



J£F6).

TSAT B L7z F 3T ERmSI N
TV ZoMomi s LT, KEeEERINLEkD
N—t 7=, @R mEREL, HeH7 o bR
T4y, WESENT VAT o) VERKR EHRN
IRELZ M T 2DICHNLND 2 E0H LD
FNEETHICIIBE S TR RS,

/AR CKD 5HD B2 BT, 200 ng/mL
(200 ug/L) EVAFOD T ) F U EDH v b F
TEE L CHEETH B 0% R"TZET AN
v, ZORRE/NEO CKD B L UAILO EEIC
DWTKDOQL H A FF A4 > (2006 4F) IZEHEIZ
% <, CKD 5HD % & UMl ESA AR % 1 T\ ie
WCKD 5PD 8 X UFCKD ND O/NEEEHED 7 = 1)
F v HIZfE% >100 ng/mL (100 ug/L) &35 &
HIHERL TV B®,

Pu EXBIGE

1l % D BZE~OSHNGHE LI % [F#E$ 5 E
MBI EDFEIR % 238 & & 5 720012 Hb 125 % B
SEBHIEHNETLL, BOFIIEEOSMS
WL DBEMAEERREZ STICB W TSNS
ERFIEEDSH & 22 g B &) ko
DWTERT A EE2MEIET L, AN, BOD
L CIEEER SIS TR G TR TH 5. HRNES
FIFE AT TRV, BHREKEKIZIZZEN
ZTNEMLEF»H 5. ROSFFNIZMTAFA
BHTHD - HIRV— b ORER (MEENT 57
T\ CKD BETIHIFICERESNS) 2 0E
ELBwv - BEGHEEREROBEIS VR ED
A ® 5. ——EROER T EH B ~DEIWER A
B H LA - OIRFETFAHIR S D % EOEFr
bdH b, SHITTHILERINO T2 S #EOEkH O
BRELHIBRL T 5b, EESFNIAREEST 8
RZIREEHRT T 2 B3O D DS, Bk
V— b OIERPLETH ), TNTIEHLDEE
LHEERREOBELIEDV D L. PO F
Lvov— Mg, BIl& R ZOEERE, KIS,
DRt OO SA B G~ ORRERD, FEEE, #ik
V— MNEROBEG E R ERZEB L CRETRET

28 CKD [CBIFBEMEETDHAI DRSS

H5.

CKD ND #3& % kK RIHE 6 2R T, #&0
H5- &) BESHIOBAMESEVEREL TV
bOLH DD, TOMRIEI/NS < Hb OINEFE
#3031 g/dL (31 g/L) T 7299  CKD
ND BEH 2B 5 EESHA O Hb IEANO DL H
REMEDHRNERLETLO0, TNHDE
ELRAEERZLEYN) 2212 850035
MTIE .

CKD ND BEICBVWTHELNZIEF Y A
EOSXHWTHRY, KRy—F v 7T )V—T D2
v v 2%, CKD ND B 2B\ CEHESA o
BT BT £ 72 BRI L v, L7zdto
TINGBEOFHAG DN — MIFETHEO
THURELE R 5. FIREH % E#T 2 (b5
FEELV— N RET D) JEEAEL, BED
BRZEETI T IRAOROSFH ORE L
L,

FEOEANLAE 1 H12/ 200 mg OITHEEE (B
AW EE S —# 325 mg % 1 H 3| ; 1§EICD &
65 mg DILHEBE EH) MR T 5 L))
N5, 1HERLZWIZIPEHLR T, —&
DEHETHWHEMEZRT I bH L. RFE—
FIT—KICAF LT, ZffiTh 2205, €O
OREOHIHN S FHINL Z DD, LeLhk
A5 DO CEREH] & RS — kA S E
REIER ORI L 728 S 02 2w,
TMA o BEMESEOSHF O 1~3 7 Aok 5 T
ER SN WIS, FRROEREESCHBBOESE
IZAET B HE CTHESF ORIE 2 BET T 5 028
BUTHBD.

RCT & L { 3o % v 72E ¢, #Esk
H - ROSHK - 77 KRB CTHRET 5L, ESA R
BOOEH, FEBEHIC 2 &9 CKD 5HD B2
B B REEROFHHE G OBEMEEESIF LY
F U A BARERHD) o HOHBEDIEE AL
THHESRAI G IROSH P T 7 e R E KL T
HbikE+HEIC L SE S, ESA HEZRES
5, bLARZFORFIIBTHFHANTHL L
HE L CWwh. CKD 5HD B TIEERV — b 2s
AR S LT 2 O T ILEMNT H O EHESRH O 5-

11
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BEGHTHDHI NS, TNLORETIIHHO
G EHER S EE SN,

560 CKD &I 4 54 »Tid*®, CKD 5PD
BB TEHN O LT - SEINO UG - #5858
(HRV— D) PR SN TV ARWZ L XY, CKD
5HD ## X ) & CKD ND BEDGA L ELL T
Wb E#EZ 5Nh7:. CKD 5PD B&E BT 5 #H
52T RO N3 BRCI, BROSFOARD
PR Y 2% 1), ERESKFNIEEE Hb BER
ESA fEHEFEMMICE L CROSHF L #Eh
TWLIZEERLTVAS, ZRO 2 ICEH ORE
MRAO¥5-1% CKD 5PD BEICHFF LS, 201k
FHT 2RO H 25ROV — b 2 RF L72WE
FTIIMRE AN TH 500,

BRI BF ORI L > TRAEZ B
T, bLAINHEZBYELEGSNE (HA
DFEFEIC &L > THERKZGEIIR L D). —#k
897 J7iETid, #IE 1 92— 2 TH 1,000 mg OEHE
PR EZET 5. PEESE T Hb BEL BN
LI ERESAHRGERBAVESELILENTE
WA, b L IE TSATEA<30% 5 & Uik
7 x)F EHN =500 ng/mL (=500 ug/L) 128
I LA, BV ESNDEZ LHDH HP

BHPE G- OB DORIMIZI, FHEG xS
BEORSME, $RREOMERXE (TSATHEE
7 =) F Vff), Hb i, ESA REBE TIXESA
~NORIGEE ESA HHE, EThoRkim, £
I A —& O, BEOBRRIRES 2 ZEICAN
BUNER S, ME7 =) F i TSATE
X, FHESHI ORGP R LD THARBDAIZ
WETRETIE RV, FESHORS % BT 5
ANCSR OLESE L FHEL, EThoskEk % T
flids~X&Tdhsb CKDNDHEESBLCKD
5PD ##H DIz 7 A%, CKD 5HD B3I
BT EAARRE L BREIC X 0, T4EIC 1~
2g DEERE) EREENTHETP . Lizdis
TG, —ZEBU LSBT LEEL TS
CKD ND %% CKD 5PD &%, b L<1d1~2g/
FEEMBR B EMIE T VI LT 5 CKD 5HD B
1, REITEEE O R MIE 2 R T NETH B,
TSATEB L7 =) F VMERA T 5 BEL,

12

HALE D U < 30T B o 85 7 R AYEAE
THLIENHAHEDT, FIREZHRIEE L CTZOMEM
ARETTALENDH L. —FTSATEE 7 =1) F
MED A GEHMRERETH L L ERL, #
Fl¥e 5% kS 2 B RS, I TSAT M
BLUOHb BEORAIHENT £ ) F ES LA
T LA, RIEIC & 2B ROEKDB VAR
AR ENBY,

CKD 5HD HE I HHESF 0¥ 5 % fiffe £ 7213
HEFRT 21218, FICUT D 2 00 HEMTbNIT
W5,

(1) Wil 2 SRm7E HE (BRIRRE DA THR
ZOTEMDH B9 F 213 ED BEHEZ TE 2
7 —EOFEA A E X Wit s s
3. (2) MERR BT SRR Z F 72138k
BT A5 ORT 2 ALY 5 BT, B
R YFEHMBANICEE L CHERT 5 72012281
WWIERHELZ &S T5HE) #"Hs. BRoh/i-E
7 v A%, CKD 5HD B#EIZ BT 5 2y 2 #iE
PRAN DO MEFFR LAY ESA 2= O & B L,
HH O BFEHGEZ WL SELREEEZ RE L T
WBATBI 3“6 D — i3, CKD 5HD 8%
2B B EFEH B OBESFIF S 2 2T 5
L REDIBICIEIARTHTHAS. CKD 5PD &
BANOEEHH O G12, £ DA TR
Bz A ®) AERICITDNS.

TSAT B L7 =) F » OHIEfEIL, ESA BE
HFO/NEOCKD BEICHHEATE S, LAl
7 =) F VED 200 ng/mL (200 ug/L) &) &
VW HIEEAS, /NEO CKD HD BEICBIT A7 v
NF7 & LTHEYTHLEDENIIOVWTIIZET
VARV, Lo TNEBOAM NS CKD A&
IZOWT KDOQL# A FF 4~ (2006 4F) ICEH
(&7 <, CKD 5HD 7 & UNIZ ESA 5B % %1 T
7 \WCKD 5PD 8 X U'CKD ND /NEEEZED 7 =
) F v HiEfE% >100 ng/mL (100 ug/L) &35
EIICHERL TV



| sxeosm

2.2.1  ESAEERIFIREI AAIK T EE,
HHAZHREG L RBHERIZIEZ
BHT, #IRRE (TSAT &7 U FY)
DFHANRETH S, (FL—R7AL)

2.2.2 ESAZRBRELIIBET 2L E, KM
K, FAIORLZE=Y—LTWBHE
&, TOMBKEBENROLTWS E
FoNdEEICFESSICHEEICHK
REDFHEZT 5. (FL—R7B@L)

P FEEREVARKL

RIRAB\C B 5 2 WA O Sl 22 B % BRRG IR
TR 2\ DT, FOHA FT4 vk ik
L7 Ry —F v 77 V—FDa vt AT
1, ESAHEEZZIT TV D BEIIIEHNC L 56
BEREICZIT TS, HE50IE0EWIIEDDb
547 b 3 A1 EIZERREEDOMA % &5F
Md_RETHHE LTS, TSATEE 721 F
YEDOW ST F 72 id T Ih—F ORI KA
TLTWVEPFEEFHTE 28T IHE SN
el LR S AU REEDSH Y, ko, F720F
BB oLEEs FHETLIOICHNLN
5. BOFFZ2H5TOBEEZ BN, #RIKED
BAIIIREOEFIREL FHMT20I1ICb Hvbh
5. TSATEE 7 =) F MEOW G F 72w
P—H O LA IEEESBRETH Y, HIkT B0
WEITREZLERLTVLIREEND 5.
TSATEOZEF/IHMETICHEELT7 ) F
MED LFT AYE, KIE - BRYE - oMo
M OIS E % FE T HRESFENFET LI &
FRTHREMEEDL D 5 DT, HFFRG OMGEDEL]
ThH D0 EHFHET 5 LE DLW,

ESA & L < E#FNEEOMMGH, F 7213 ESA
AED LGRS HEZEMLL &2 ED, —
HORRTIZ L) BEEICRIREZRET S 2L
BELYTH L, FRIREBOMEIL, ESA GENDX
ISEPET L2BEBE 2 HET 20O EETDH

28 CKD BT REMEFRTOHAIDRS

5.

/INEBOD CKD BB TONERT— ¥ DRI L T
Wb HDOD, R HHEIRRIHEZIRET 5 HHA 2
WO, FECHERSHIEIZNBICEA TR EE X
5NB. 200640 KDOQL A A FF 4 > LS/
Y20 CKD BEICBIT A 8EEICH L THE O
EF v ARBEERIN TRV, NEANEOSEK %
BS54 554, TEHEE L T2~6mg/ke/H%
2~3MIZHE LTS5 L) RIS TY
B0 gEAsFER LT\ A/NRO CKD 5HD B
BAERMNRELAZRCTIZL-T, KEIIB UL
HEOTX A M V#0E 1 BO#EED L 13k
H#k#1 6 mg/kg/H OG-0 FUSHE % 7l L T
5. FORERETIIFET XA N7 YEO AN
Tz F U EREICEASYE, BEZED Hb iBE
R HERFT A 20 E R ESA AR EICHA
EHTWE® . FEBS R RCT ATESA @
PR 2 21 T 2 8RR Z O/NB O IMLET
BBV TT IV arBEZED 2 o058 (15
mg/kg ¥ 7-1% 3 mg/kg) DEEMEB L OEREE
HAEL TS, ZO/RNTNOHEIIBNTD
FENOFEEFERII R, FHIMEB LUZLED
74— VIEA%ETH-727. THHDHERE
FRTDHERNO TN U IRE HIEEL, BR
ZHD/RNEo CKD 5HD #1241 15 mg/kg % 8
E¥ 5., #AFR LTV AR CKD 5HD #%
I 1BEII2&E 1mgkg 25 L, 20k
TSATEZ 2 E 72 ) F VfEICS CCTHERE
YA EHRT OO a gL NED
CKD BEFICHH IS TWwaAY ), F7240k 2
A/ CKD JEBI THEME S 7z RCT O 13 7%
W, /NRE@ CKD 5PD B B & U CKD ND &1
B 2 REOSKFNEEIIUSELME <, A DK
W2 b 5T, BV — b OMEROFET/N
RTIEL DA CIEEESFI O IZHRIBR S
TW5,



IBHEBERICHFZEMDIZHD KDIGO SZ2EHA RS>

|| SRS SE O

23 FFANTUREDOTEITT 2K
(1B), FRWBFTFTFANZVHZH
TEI g5 &S (20), #ER 60 0
FBREOREZERL, MaEENTA
2R (EAlzal) CERREIERZ
i LSRR TEBAED EDLS T
WBZENEXULL,

P IEEREUARKL

HESANT V7 B FE T D EE R A RS
LT D Z EDHE SR TWAN . R
ST AREZERIEMEET &R REECH ), &IE
DFBETF T4 5F v — L EBERREL LD
CNSEIWER OB FEIZB S 202 % > Tk
WS, RIERRED L I, MIEA ML ADFEE
PE D TEERBHRE D SUS A D 85\~ 2 e 8k o il Hi 25 B
BRLTWATREML S 5. SUMED X 5 =X
AFBBFAN ORI L) R DRz D 5.
WKWHEDTXFA NI VERIETF 74 7%V %k
DFERE BEDS TGRS TV 5, SHSEEL, &
BENBED 06~07%ITRZ D EHEEINT
W5, BELEERROZLERIL, BHTETF
ANTVBREVEGTETXA NS VBEMHRAL
P A AR N T REIE AR S T 592799

FEFTXA LT VHEFESHITIEIT T T4 TF V-
BB LUZOMOEE LB L UHGHICRY D D
BWER DS — AW EEZ ENTWED, #
NIETHICEITEEI R TR, 7282 FNICT
b, FETFTFA T UEHESHI CERHRIMERT &
EUERKBRFIODIRI LI ENH L. HEOLHFH
T OEESA S B RN EBEEL 9 50
T, INHIHATHER LRI Z 2w, &
MBS T F 2 b 5V #HIP G BTk
BNWEWIEEEDH H DT, FETFANT ik
AROCERSTHE ERERGAENSOREY
AN, BN ETE S L) ICEEHORK B &
VRSN EREAY v 7%EMmML B &%
S5, IETFA N7 VERELAF ORI

14

DWCRIBOHERFELESIT L7 — 7 132U
EFENTE R, KEEMEERF (FDA) X
TIVEFY M=V ERHEHT BB, #%51%605
MAREZBETLLICEBOT DS, AR
FUINW P AR VIV I FD L) B F
DOMOFHROBIHK % & T, ZTIUETXTOHE
FEHFHNZOWCTOBE T XA ALEZL. &
HESA 2T B ENE, ERloZeEB L O
FHEOTOT 4 =), FAXFICEHE SN TS
B O ERRIEICHEET A L LIS, HETRB X
CHEROBEZEETRETH 5.

JEHE D B % I B~ D FA 4 5-

2.4 FREORIEND B155, KAIDEHE
FREFBENETHB. (FL—FRRL)

P IEEHEIARHD

PRIIZ COMEE, ANV, HE, FERLE
HZ &L RS OREAROBEGE & LI L - TR
WRTHY, FBEREB X OWMAEWIIX T 4EE
BN b BAD 2 HBE 2T B 5D
RGHE 7 BAL S AT e 2 R T A BRI B &
CEBRN T T Y ARHLH, BERHZET VA
BARLTWS, BEFVTIE, #ERIIE
BN O F 73 ERIC &L 2 BYYET > o —
VR BALE & BBV AR TR, MLikEk O EE
I EDRGEICRETAERETLELT, &5
WIERHELX BLEEARTFE L TEZBNLTY
5. CKDEEZEIZBUIAF—FE—ELTWA
W - BRI Y Y 2T CKD BB
EHFED 1) A 7 DSE D, B D VIFEESH % H
W BB MEESIERGIEICET AT M o %
BT TWLINICELZHALREZ E VWD
T, AT =% 77 V—TR3EENEEOLE S
MR GE® B9 5 & S ICHESF 2 %5 Lk
INHELES 2. 42 DBEEIZONT, (ERYEAH
BT A THEBEZBLESEL L EIIHEIZ)
FAESA & BRI P 5- 2 B D B A, TEE)
TED BEGE D Py A\ AT FESH OF 512 & 2 Fls
2RO NAED, SHIIIERIIEOEERE 2 LD



28 CKD [CBIFREMEBETOHFDIRS

WCERRRAIICHIEI¢ 5 Z EDETH 5. o CKD EHEDOEIMMDIGEHE T ESA BiEz v,
PRFEMT (D L <13 Hb IBEEDER IR WA
WCESA #fFHT 52 L) 179 2 LIZEEDND

Zo A=
H B DERMIR B, b LbsEFRIECREBRET Th 2

TRTHOAT—VDCKD BEIZBWT, IR P
REOMAL, #H (FRICEHESRA) OfRICEL T o HHESAIH G OER L BEINBESH L0, b
RHZREANZ ., BIRNRBEREZETAT 7MY LH TR BIRT T, £D X9 7% CKD
L R EEME % BTS2 KB 2 AT 1) & RRIRIAERDSK BEIRZZ0H?
A%, 1FEALDEBRRGRIT/NEETESE L o ESAREDOMEDOFEII P PbLT 7)) F
T, HhBEED LA ESA G BDWHED X ) % B >500~800 ng/mL (>500~800 ug/L)
Far— b7y b AIER LGHMREBRTH D BENDOEFEGA G SR IR A
5. BROBBTENEDHTHRINVDONDOE )y MIdH BN
EmMEE, DTolB)THA. o ARG OFIE - WWEOMSE - FIEE R 2
o HIZEHbEEZER T H7-0ICESAKRGE L8 728 O i3 O BRIRRA AT 20 ?
HIHGEORRDWEL DS T T RiBER o /IR CKD BE X 2 BATOHFH G B L O
BDY)AZ « RXRAT 4y hOINT VAL ? B A ) 2 ?

15
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& CKD [CBIFBBEMAETD ESA B & OZ DD

DfEH

Kidney International Supplements (2012) 2, 299-310 ; doi : 10.1038/kisup.2012.35

'I ESA BEEDRA

M EHR

1980 fERICEET MLz e b)) A0 R F
8% (fHUEPO) 2SERIRDHIZEA S, CKD
BEOBMOGHEIIRE ER L. rHuEPO ®
F%81Z, CKD OEATICHE L CHOHENAEED
Ao sry) 2aReF v (EPO) OfHE
TAHIERHME L2, BIoFE 7% E DB D
EPO & FERESI DL TH 57, F 7213 fT R
NTVWEEOBRE L v — DEMOENTH 5
PIETRHLR T ETHBH®,

rHUEPO @& A O##AI2IE, rHUEPO 051
Hb EE BT L7272 i ARE$ 5
RN 2 BN ER B RRERETH 5 L FRER
TREZ SN, BEEOAIL L £ REEOE &
FERD & 5 CKD B (25T rHUEPO DEHD
NAT74 v MIBHATH -2, Zhiamz TEY
BN HRIL S 2 LEEEAEA T 5 &, MR 7 4
W ABGE (B 218 B BT Je b & O° C BIfFZ%) ~
ORBEFDOBEEINRY , FFESE, 5RO K
WA & 7 AR R O e,  REREHEAE SO
HERBAL, WM AAEYTFO— Y A5E
75)9\& < 7:@;0106~109)'

FRREIE~ O rHUEPO DEA 1L, Z0H%51%
ROEEORIMEZAETHENEEICRS LTV
7o, REBIZENDBEEIM A BT 5 KEHDEN
BEFEHINE LR, Z0RIHIC
rHUuEPO 2SEAlits T & & DR\ W% 7 BB s
HIRR & N7 WE 4 @ CKD 4~5 DEIMBEEIZ DA
Do 7z,

Hb D HEMDKEICLEAL, £ OBAILER
HOFHEN & % o7, Bl ZTEITHERTNET
HbHLwIFE I, WEAHENERB LU0 Hb
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BEY EFEFA T CLASEL LALERRD X
dHFT Y M H A LEORICHMEBERASNS &
VI SHOBERERIC X 5 EIHY, 45N
MEZA N> b 111~113)’ )\5)?114), ?EIJ_‘HS'IW)& =
DN=FT7 T M LIZEDTVTNWS, FEHTRE
ZrELT, mEOREBRTIE, HbEENLBEKRIC
12 g/dL (120 g/L) % E[E % CKD 5D B&IIFET
JAZHPERLEVWZ EARERTWAIY, L
7L CKD B ORIMIIZEEIHET RETH S
EVHEERENSESH S N2IRTFIEL, CKD
5D #1281} % Normal Hematocrit Study'®
X OKHEELR CKD B IR — MZOWTERS
N7z DO D EIERAF REE (RCT) (2
Lo THBEINTIEVwAEY (A4 Vv ORREE
7).
BIAREETH 54, CKD 5D BEE D Hb
TEREI3% C DYAIZ 8 g/dL (80 g/L) % T EI B2,
BEDVPENEZEAZTATFECH LT EH0
JEK A% 5854 % K& CKD ND % Cld Hb g
WEDTHLONEHE THAH. ESARMET 5 L
VW) REIE, RCTH LB & s eT v R
HOLCRETHS. L L ESAEERFMT S
72O ER S 7z RCT OHICIE, FFICEEBEDS
H, WET¥FA v, "—=254 0 Hb ik, Hb
O BIEME, BWRT Y N ARE, BROICEER
WEDERIIOV THLY LAY~ FET S
ESA @ RCT TBL%5I 77 M A, 8
T, LIMELY FRA V P BIOBIET Y FARA
v b, ZeEM AEOE (QOL), i, I X M
EXNBHDH. QOL DT M 2FHFIC CKD 5D B
ICEoTEKRTHY), —HOBEITL o I
ERANYMNELBETRIVERTHY ) 5.
LR HIEENS OBE I HFEGVILBYE
<, BMCRRE T 2R B 2L, HEOET
BT, BAEEREOKT, EEIEENOKT) 27LIE



LiSERZY, ML TELWIREICLZD )BT
HHMW . Lal, ZALORRHEEL: L 200
WEETH 5 X912, QoL #ERALT 5 DIFIEHIC
WEETH 5. &5121E QoL MIEDIE LML, BE
% ZEEBGEMOT CEHE L &2 VIR Y BER D 43H
Wb, B L) IZHIMOE#IIEE TH 5.
CKD IZB2EIMEGEST H20E) hDOFA
K54 viE, CKD4-5T DEEZEIZOHTIET 5.
EHTREE, Wil & ) BRME o REKO T
MDY Y — R34 5 A 7 H3tE
KLIBZETHAHD, ZRITMATRED S
Y AEABRITERMED ESA ICL 2 Rl0A
AR DS FIFE R AR B DO AT 2 P+ 5 2 & 2R
LTiEV5a2, COBBEELEFADON—FT7T I A
ANOFBEIIAHOF FTH B,

3.1 | ESABEZTSRIICINTODMELS S
BEMORE $ARZPRIEREEZSD)
ZEASMCT S, (FL—REL)

P EEREVIREL

CKD # A3 2 BEDEIMEZW L2, ESA
PR R AT A RIS T C OB RE 7 R 5t
WML RERS 2w, )b ZoHREE
X, BRZEVHSDTH B0 T3 SFHICEE
([HemegkrZ]) 635 CKD BE 8% fikh
T5E, BETHEBENL AT L) BIEK
RIZEDOWTWE CEZZR). L2rLZofo
RZREEEELTH, BIMATUET SN
Ho. MHEES LY ANV AMO KGR & O RKIE
HREDBEFIIBNT, KERENYE LRI
LIFLITHb ARET A DD 5.

EPO R Z LA D165 7 68 72 JiL R % R A8 A9 |2 7R
HETLIRETHLEHIIVL OH D, ALK
KJOBETYH, BEDTTRERRAVIREE % BA)IIE
WLRTNE Rk, il LT, EEO2GME
MR EGE F 7213 FE O fe s TR AR BR A RE T
FEDSEYTN GBS N2 WIR Y, ESA #ik7° Hb &
FBEDENN T3 %8 R 2 RS Re IR (F >
TAVOMEEY). WODLDOERLRLEFD

3& CKD [CBIFRARIEFETD ESA BLUZDMDERIDER

CKD DEMOKERE B EERONDLEE, T2
&R EWD EPO EARENEELZFERTH - 72
ELTH, IRTOWKIZH 5 EH Z @I
¥5.

3.2 ! ESAEERZRIBE U EERT 2556
&% DEETD ESA BKRIC K BHMIMD
WA EEIMICEEYT HEEROBEE
Wo el & ESABEIC#ES YR Y
(Bl : Bz, NRFa25—72tX0O
2, BIIE) &ZFECHETTHMTZ T
xRS (1B)

P IEEREVIRKL

P EEDEMODEHE

Hb #EED 9 g/dL (90 g/L) % T HE A&z
WCEE Y T AEBIN T T v AR ICHE
WLDOHHLH, L) DLIIMDONERT 4 v M
HERELCELIZ QoL D EHEIZHFRYICEET
HEHPLTHL. Ly LEEORMYIGET 2%
A0 ESA ORI, KBELR T J R R
BTN T,

HFFOIY) ATRLF VRSV — T,
1990 4£(2 CKD 5HD & 118 AICDWTHZEE
M RCT %k L7-. HbiBEH <9 g/dL(<90 g/
L) THhrBEEL 3OO (77 AE KHb H
TE 95~11 g/dL [95~110 g/L] %, & Hb HiZ
fEi>11g/dL [>110g/L] #) 12T ¥ FAIZED
f$1F, ESA 2R L7, X—25 1 Hbid
70g/dL (70 g/L) THY, EIoLEREIZEIC
T T7ETHo72. 8BHZIZT T RETIZ 8%
(N=23/40), 1% Hb HAHE 9.5~11 g/dL (95~110
g/L) BETIEbTHI25% (N=1/40), /& Hb H
LAE>11 g/dL (>110 g/L) BETIX 26% (N=1/
38) AL 7z, 6 7 A% 7T R E L TR
Hb HEERE TS, FAHEEE, 6 5 ATHERD#E
RICHEBOUEIHRE SN2, K Hb HAZMHEE
CEHb BEMEZIK L CHEIRDONE
A o7z, Hb A7<10 g/dL (<100 g/L) T& A CKD
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IEMEBERICST2EMDIHD KDIGO A1 RS>

ND #% 83 ADIEEMK RCT T, HFEIH & Bk
BRRICABEOUEDN AN LR EHITHES
nTna®,

M PEEOEIMDEE

ESA JEIZOWT, "—AF5 A ~ HbA3>10 g/
dL (>100 g/L) T&H 5\ DD KHME RCT 2
W SN TVBRIBIAN - = 5 DRERTIZ,
ESAIZ X ARELBMODRIEIZDWTHKRIES I,
5 {0 RCT8I%#~126128) = EGA |2 L B AL LE
MEFE KBS, Aol HoRBP iz TS I¢
RELBEENTWS, ZHERTYA VL, I8
Ly FRA Y FPRBREEEDOL Y FRA ¥
b, $EIZ QoL, FEMTORLE, Hillo k% IEMEIC
BT 2720 RETH S, FRZ 6 HORBRD )
LObT 3, Thbb 1998 FEIZHE S L
Normal Hematocrit Study™®, 2005 4124 S
7= Canada-Europe Study'®, 2009 4E 2345 S
72 TREAT DA B _EERABRTH o 72.
Scandinavian Study'®, CREATE'?, CHOIR'®
&R, FEREBTH 7.

Besarab 5 {2 & A K [E® Normal Hematocrit
Trial'™®i, [KEBOBENTEZIIIEM % 52412
FIEL, EELARVIZTRETHSE] L)l
BERREVWERITHPIT—EDORCT ORAID D
DTh o7z, EEEOAET RN LEEE
A4 5 CKD 5HD ## 1,233 AD&EMA, TR
FUTNVT 7RV BNAEEREET 238
MEEERFEFEONTNPIZE ) T sz, &
MIER S Nz~ M2 )y MEWX, ZhEh
31% &L 40% Th o7z, TRILF V2L BEMAE
EIREIFECIE 164 BlOFER BBTE 150 B, AR
E 14 PEEDIHL, EFERZATNZ Y v
NEETAIRIFVIZLLBEMBERIGEEET
i, 202BlOFEFEL Y FRA ¥ b FET 183618
KOV 19BN SE L. FEZ Y FRA
YhOY AT HIZ 13 (95%CI 09~19) TH Y,
T D 7= D ORI (2L 2% B EOPE
MB003 TH-oThH) ZOEITFHIRE S Ni-kaT
A BAEDIKERWI- S oz, FERRGD
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AEBH S N AW EEMED 2 L, RPN ALEEN
rHEL-oT, ABIZEMICPIEEI N NA
Fa25—T7r7tA (Vx> ) OHEDR, HAH
TiX39% 12, MEEBETIX2%ICALNE (p=
0.001).

Parfrey 512 & 5 ~EEH M ® Canada-Europe
trial®® T3, FEBEMEOEBRD %\ 596 A CKD
5HD & (18% 2 HERMIEEBEZ D) 1B W
T, Hb HEfE 135~145 g/dL (135~145 g/L) ®
BICEVRTONIBEIBITLIRIT VTV
T 7L ABEMORERIEFILD, Hb BIEME
95~115 g/dL (95~115 g/L) |\ZMEVE%2E 0 1
IO N BMARESEEROBE LB LT, K&
ERRRB L EZERRBICER R E S0
L7z EI ARSI, FREIER L 2
Hb R, #2131 g/dL B X 17108 g/dL
(131 g/L BX 108 g/L) TH o7z, =D 96 HMH
ORBRP 2 HEMOLEZABARE LI EZER
BEICE R o7z, EETREZLELT, &
MFEEEFEO BE B MR ESGERHOBSE &
DR SAER BRI FRA Vb)) AR
2B o7z, LRV, ZORERERE O
FIEEICA Lol FEHENELHIZEHb H
FEERRIIE Hb BAEMES X Y 8% 20 24503
BEIDhholzds, X274y bOBEIZEN
EEREL e olz Tbb 96 A O HKERHK
Hb HEMERD 19% 3l % 1 72 DIk LT,
% Hb BEER® 9% 0347 < &b 1 B o %
ZF7z (p=0004) 25, BE 1 AL OEER
I %013 Hb & fE#E < 0.3, 1% Hb HEfERET 0.7
Thotz (p=00001)'*. Zrizimz <, EHH
B L OYET 7 ERERAGIEIR S N8 T QoL
DH R G ED R S 7 126150,

Drueke 512 & % CREATE 3BV o H i3,
KEIE A4 (ESKD) & ) BEoR 57— TESA
WELHGT AL E, LMERAXY MIEL
T, BIMAEEEEEIC T 2 Bl SEEED
BANMERTZETHo72. ZOREETIZ CKD
3-5DEH (26% I IHERFEE D) 603 A2S, TR
IF v R—FEFHVALZEICZLY, B Hb BEME
13.0~15.0 g/dL (130~150 g/L) # % 7-131& Hb H



Al 105~115 g/dL (105~115g/L) #ic5 v ¥
LIZEID AT STz BHAICER L7 Hb iR
X, #h 2N 135g/dL BL 0116 g/dL (135 g/L
BLU116g/L) Tholz. BHIIE Ho BAZERE
L) EHb BEEHEOBETHERICELCLEL S
N7z, L L, 3EBORBF OWMEDRERIKE
BEOKETHREIIRSTH-72. ZORBIIFE
MTHolzOTEEICHERL 2TNE% 5 %W
A, mHb BEMEHECHEARELENELED
QoL O —EBDOEIBIHE A B L B BIE
S,

Singh 5%z & %k E® CHOIR #EriZ, F7°
ENE L TCWiwCKD BEICOWT, LIIESR
ARV NEFTIZE L CTESA #5112 & 2 8 1IA
SEARIRAE & W L 728 DB 2RO E
fiEzERTZETHo7. ZORBTIZ CKD 3-
4 BE (9% IWERFEED) 1432 AAs, =R
FUTNT7EAWVWASZ LT, & Hb BE{E 135
g/dL (135 g/L) ¥ 72134% Hb BZfE 11.3 g/dL
(113 g/L) BEIZS v ¥ A2IZE VAT bz, diuk
FhE L, BREFEICLY 17%, F0MmoHH
WX 21% 2B CRERDS IR S 7z, FR R AT
D, RBT RN GRUERMHIME 16 7 B) +
L3N/ ERL-Hb BE, Zheh126g/
dL B X 07113 g/dL (126 g/L B L U°113 g/L) & >
72, CORETRMERSRERHOEE 125 A, &
WO BE T AD, FELESLMERT v
FRA Y MCEEL: (p=003). WL L
TQOLICEIALNRD o720, ZOREBLIEE
MTHo 72D TEDORERIIEEICHERL 217 1L
bR,

T2, Pfeffer 512 X 5 2 BRI & CKD 12
BUIDLTNNRIF -7V 7 7 OEERE % 35k
(TREAT) T3, CKD 3~4 ®## 4038 Al2D
WTLIMIEBLOBEO T 7 NI ADBKRE S
2. WHIREZ LR, CoOREBETSRER
B LAZZEERARTHY, HO2IHEAD
ESA LT 28BRTH ) IREOWFE T A >~ T
Holttwy bThsb, EHIZ, Hb HIEM130
g/dL (130 g/L) ZEKT 272D F VR F
V=TT 7G-S D, HbigEAI<9.0 g/dL

=5

3% CKDICBF2BIBETD ESA BXUZDMDERIDEER

(<90 g/L) &K T L2 F VAR F -
TNT 7 THET DLW WETT T RIS
SNz, ER L7 Hb BB, 212125 g/dL
BL0106g/dL(125g/L BL U106 g/L) TH o
7z, ZORBRO B P fEIX 29 7 HTH o
2 2OQEEIY FRAY MY b bR
LODIMERA NS N (®IOFEEL Y FRAL VM)
BLUOBTEFAIZESRD (ZREEL Y FRA
V) DEEWT Y N AZIEEIZ o7 B
TEZFESLMERA XY FONY— R
1.05 (95%CI 0.94~1.17), PE1=F 7213 ESRD DN
F— FIbid 1.06 (95%CI 096~1.19) TH o7z,
UL, BEEFREEOM ) A7 1EKE L Rho
720 DDORER (NI — 1,92, 95%CI:
1.38~268) ME K%Y A7 ENNBDO LN, T
L ARBED 26% 26 L, & Hb BEERTIX5.0%
D EE DI 2 FE L7z (p<0001). BZEH Y
A7 ORI, BEROBREROHF EIZ
b TRETH 72, FRE LT, MEFD
Mixt) A 7%, BT OBERD D B WHED
L% EEEEL, 79 RBETIRABIINL, ¥
WANRRIF VHETIZI2% 12 o7z, #IRIMAEZER
BA XY M, 7o RBEELRELCEHb HIEE
R (20%) CHEICEEEICEE L (11%,
p=002). ¥VRKELF 2L 5 Hb IBEQOEHR
{LIXEREREORERE*ETLEETIIEETDH
D9 B EV)EBEEY BRENMCREIN
NR—AF A v CEEEEOBEREL b DBEHI,
75 REED 1/160 (06%) & B L TH MR
RILF VBT 14/188 (74%) BlASETHRT L7
(p=0002). FEBIHBEOWIERFEM - 57 (FACT-
fatigue) A7 TIZ 26 AHIZF VAR F VB
THREFEICE B LRYEITR SN EHHE &
N7, WHAATIET T RED 50% & L L
T Hb BAEEEE T 55% DRI EE 2t
ZRLIZDOART, TOMKRMAREIIRELZ
Hro 7z I R A ICAT b, Hb Bl
B (16%) LHBLTTIEFE (25%) DIiEH
W% h o7z, TREAT B TOFEWR A
74y bOML—FF 71, & Hb HEMIZEY
REIE S M7-8in 5 SR LA 1 mo g4 T
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BHolB(F v 54 v OMEEI-19). TREATHR
BoBEEDOREXLEMIIBWVWT, QoL id FACT-
fatigue, SF-36, EQ-5D #fiH LT 97 Az L
TEHE S 7z, 79 RBELHBRL T VARRT
FUEHORERIE—E L TWzAs, 97 BIZb2 0K
B L OEE 7 QoL D/ S L EITRD BN
728, GEIT B X U ERRREDLE XA H 1Lk
oz, BRI RIS ERE L 2RI, ETB
L ORI ICER B E Y RIF L2252,

Pa X IR

A ENT % FV 72 CKD I2B1) 5 ESA D&
X, BEHL-EEOREN, BE, EHEINL
RCT DERHETH A v DE, TV FRA Vb
DEFZEDENR EDIZDICHERH L. U
Z, e DBET—I VLT LVOTIED D,
A BT DT— 7 X= AT =% & ANARLDIZ
RCT OEPSELFNT—F 2§56 &) 0w
I BICORAEDD B, FFO X 5L, CKD
IZBWT Hb IBESE VT ERZER (1) R 2
[RR] 151, 95%CI 1.03~2.21), &Ifi/E (RR 167,
95%CI 1.31~2.12), B X O MEZEHERAL M4 (RR
1.33:95%CI 1.16~153) @) A7 L, B%
5 <FEE (RR 1.09; 95%CI 0.99~1.20), E K%
DR A XY b (RR 115, 95%CI 0.98~1.33),
%7213 ESKD (RR 1.08:95%CI 0.97~1.20) DV
27 DT A WS DL LR L TS, b
NONOERTIE, A FETOHBROSRIES
BIUNADOREWENFLET HDT, HRIVELR
DI H B A ENT LD b IFRICKBE R 75
AR IO ZEE R TREAT O£ %5 H
+THERETH5S. TREAT TiE, 2200 EELE
AT b AGETED L ITGIIMERA XY B,
FITED L IEBHEA XY M) 1220w T, Hb
B, FIVRELF 0L HbhiklE, 75+
ROBLOBICEY RS h o 7212,

QoL 7 b B AIZDOWTDOREED X ¥ @ HT 1,
FEERABEOEE, QoL ZHET 5 FEDEN,
£ RCT O 7 A » D&y, —H O HERDH,
Bo7o baak LT (BRI FrEdEEz #2)
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L7eAREERHE, QoL fHIHORKIICERLH
HPYUBEBOERDEVR SN2 L ) S SICEMALT
W) ERHRE SN AR L E 2 — 2 0k
SIS 3 QOL DAt 10~12 g/dL (100~120
g/L) DHEFTHRKRICRDL I EEREL TN,
ZD L ¥ 2—TIi, CKD ND B&IZBWTIHETH
L o ERkERE R %Y, £72, CKD 5D BEICBWT
FIKHOBERE & EBNEFAE D X & BT 2 I C
W Z) 135).

3.3 ! CKD BEIcE W TEEEDEBEREED
H2BERENMRTINZ RS
ic— (1B), MEHOBRENHZBE
(1B), FrcZBUEBROREND 215
& (2C) IFESAEEZITS> &I hid+
DIBERZILND T EEHRET B,

P IEEREUIRHID

K E R EE AR L REIME A O LR 7
A RFITA 2, BIEEXIFEINLET Y M A
Td b & &1 ESA % v CEENE O EBEE
BOBREZIHICEET A L2 HREL TS, &
D7 F34 A, CKD BEIZBWT TREAT ®
BRI L > THFEINE. ThbbETI7ER
WEREE LT, N—AF A CEMEERE DL
HBEZOOBEDINANRIF VHTRICLNE
BIEWRETEREZR LD TH B,

TREAT O ¥ NVANRIF Y EHOBEIIBIT 5K
RO ) A 7 1%, BEEHR OBEFEO A I H
POOTELETHo7 (Thbb, 1ZIT2RH). L
A U offint ) 2 713 (W5 o EREET) K
EHROBEAEREE b OHRE DI H5IL52IHE
, ELIZITHb BlE/ FNVANRIF VISERT 5
B ZErr it ) A 7 B EFICE o 72 (29 7 AT
IR OBEEREDH 5 BETIE8% TH 5 DIZxt
LCRMEROBAERED 2 WEETIZ1%)®. £
M ZNAAEE T IV — TR ORERED H 5
BEICESAFREEZMHT 2 L SIFICERLR
TE R b iEamL 72,



3.4.1: ADCKD ND EBEICEWTHb &
EA=10.0g/dL (Z100g/L) D5
B, ESAREZRB LBV EHE
FLW (2D)

3.4.2: K ADCKD ND EFE®D HbBEM
<10.0g/dL (<100g/L) DFAH,
ESAEREZRIIRT 20 d Ho BED
BETRE, MUIO#KFIREADRIG
EOAREICHRDZ Y RY, ESAEE
ICHESURY, ZUTEMICHS HEE
ROBEICEDET@EAICHKITSZ
ENEELLY, (2C)

3.4.3 : KA CKD 5D & ICHW\WTIX, Hb B
A 9.0~10.0 g/dL (90~100 g/L)
DI, ESAEEZRIBT S &I
& > T Hb EEA 9.0 g/dL (90 g/L)
B Flcidiz 50k S ESA BENE
BAIhdZENEXLL, (2B)

3.4.4: LDBEVWHLEENQOL 2HET S
SATREELEZOSNDHAEI
10.0g/dL (100 g/L) & DB
TESAEEZBAT 2T & IFRED
BRI E WS ERNSIFZYTH S,
(FL—R#=L)

3.4.5 : IXRTOD/NE CKD BEICHEWTIE,
EZon & (B QOL DekE
BEROAEEZEDIRE, @IMDE
) &R T =2 FCHITT, EDHb
BEETESAREZRIAT 2O ZEIR
FTEHIENEXLL., (2D)

P IEEREVARKL

A CKD ND ##|25\\<C, TREAT i Hb
FEO T NVANRIF Y EPEERLEEL TV 5
ZrERL. HbiEEH90g/dL (90g/L) T
Ho7z b ZICHFREL RO LN T 7 L RED
BETCEIREHOBEENIZEA LT /2o

3% CKD [CBIF2BIBERETD ESA BRUZDMDEHIDER

TOWEEFTIVARRIT U EHRGE I N L o720
b Ab 5F, Hb FpdufEid 106 g/dL (106 g/L)
LTV (v 54 v o 15-19).

IEEHFHOBRE T CREBIC H #Er FA S
¥5EAT—V3~5DH A CKD & ICHE RN
274V PRI TEVIMELRIET Y A
R, EHIZZNSDBHETHDIEESH10 g/dL (100
g/L) % FIE % & X282 Hb i O T RINEER
THLGE, RIT—F T 7 NV—TETRTCOEA
EDESAFEEZRGETRETHD LIIMEL T
W2z, Hb #EEEDS>90 g/dL B & 18<10.0 g/dL
(>90 g/L $ X 18<100 g/L) T& % CKD-ND &
F\Z ESA WBIBRZRGT 20089 213, iz L%
£ A7 LEMIGERT AEROFEICED
W & WZHITS R & Th B, IR IMEkEI %
PEETH—HMOBEI) AT DPENZERH D,
—HOBFIIEME FETHEREBEEZ LV 5
BWLRTWI LD DL (F T4 ORiEFK15-19)

B MBS 12 B\ C Hb 1 O T
BIEENMBRE LV EETHY, HELRZTI
Hb #E 13 LIZ LI 8 g/dL(80 g/L) % T 5%,
Hb #EEAY9 g/dL (90 g/L) % FIal %5 HD & Tid
WMD) A7 BT, KMEES )V — 713 Hb
MeREEAS90 g/dL (90 g/L) 2 TFTHESZWVWEH 1T
B ESAEERFAVARETHLI L &iR
ET5. Thbb, EBIZIZESABREZREGT
~ & Hb 5% 9.0~100 g/dL [90~100 g/L] o
HETHZTNE RS 2WI LE2E®RTSE (F VT
1 v OWREE 9-14).

LA LA CKD 3~5 8% 8 X O°CKD 5D B#&
DY T ZNV— 7T, FICEMIZEET BMEIR 8
B FH LT WiEEE & ARIMERE M 2 45 L
+ BAEM DS 5 HETIE, Hb i % 10 g/dL (100
g/L) KiZ&RHRWI EDBHTH 5.

SHICEEOEINDOH 5 ADCKD EE T,
BkRES), FEAEET), QOL S8 (A bN AT
RN D 5. BIGRICTRIF VT VT 7 %2 fi
HALTW2ENEZEOEFRE L TWw5bRCT
Tid, Hb #2EEH <10 g/dL (<100 g/L) TdH B #
W Ho BEME®# 10~12 g/dL (100~120 g/L)
E L CESAEBEZERL, BEOMEICLLH
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AR DY EN A SN T & ZoR L7213 ¢
D DITHERRIE D 72 s CKD-ND B B X O R
DOEE DD 5T CKD-5DDEEZET, ZhbD
NG A= F ORENENULEIHFTCE 2V Hb
BEDOEREICOWTIIRBROT I TH 5.
EIDdH %MD CKD BEIZBWT, N—F
T N H AW T ESA HBG5-ORFEEHET LT
W5 RCT id7%\. L7zd5> T CKD BED Z DY
77 )V—T7 O Hb BEfEIZOWTIE, BA®D CKD
BHEEFTHEO NDHRRL/NBIT BT 2 BRREER
WZHES 23R 5%\, ANROBED Y 7
ANz, Hb BEEOR S22 Tidst
Yot V& ownidbnt s, AR, A
WBIFAIET VAR EHICI) ANSZ LD
TERWNRIIHRDOLZ C ORF S 5. Bz id
FERICL ) HhIBEOEEEFRELR D &R, K
ANERNREDED QoL, BE, FELDEN, 1%
W2 BN EDH H®. RoNT2F -5 5
&, Hb #2399 g/dL (99 g/L) HKiiTdH H/NE
? CKD ##&1399 g/dL (99 g/L) #i#Bz % Hb ik
FED/NRD CKD B# & g LT, o=
FEAMOMD - EBEE DK T2 00 2 7 HiEn 2
ERREIN TS, EREfHe LCEHiiL 7z &
&, AY L2V v b (Het) &, /NED CKD £%&
ERNCER S NEEBED QL7 ¥ 7 — 0
TR X OB AR REE & EHEMICRE L
T =149,

|| ESA $HiseE

3.5.1: —kiw& U T A CKD 8& T,
ESA& A = Ho BEA 11.5 g/dL
(115 g/L) %#BATHRITZLSIC
BEULBWZEHEELWL, (20)

38.5.2 : Hb EBEHA 115g/dL (115g/L) %
BATHBEIN3Z&TQOLHIHE
IN3BEITREOENEIBRET
H35, FTULTZDHEREI RV %
FANZEEBETZZEIcBRD. (U
L—R7%&0L)
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P IEEMEOIREL

B\ CKD B Cil Hb HEEED LR%Z <115
g/dL (=115 g/L) IZREET 5 &\ ) #Edtid, Hb
BENENVERRT 4y PLYAEERDIT) K
XL R ATREMD D B L) RO KHAE RCT
DBEE LI ROBRICE SV TWS, FEETX
& Z LIT20064F KDOQIEMA A FZ A4 D
2007 4E DELET Tl Hb @ ERRfE% 12 g/dL (120 g/
L) &L, 13g/dL (130 g/L) Z#BR 72\ X ) HEdE
LT/ % Hb #1115 g/dL (115 g/L)
DEREBZ 2V E D I2E S BEDHEEIX ESA
(2B 2 KBMERCT O HREED Hb iR D L[R2
W 115 g/dL (115 g/L) #BR b ol )
FEIBEIRTEY, 115~130 g/dL (115~130
g/L) OO Hb BEMEDONRA T 4 v MIDWT
DT—513% < Hb BEMEISBNWI LIZEELT
ThALEEELTWS,

K= 77 NV—TF, —EOBRFIZBVWT
Hb #4115 g/dL (115 g/L) %##82 5% & QoL
DUEZRBET LI LERBOTVE. ZORME
&, KREERCT TO QoL 77 M ADEEAMIC
Lo TESIFLNAE. ZEHEMD Canada-Europe
Study B £ U'SEE#® CREATE #RERIZB W T,
BRIRAYIC B E 7% —H D QoL #3575 Hb M D35 &
IEIFIICEBICHET 5 2 EmE SN Tw
2124156130 - — m i) TREAT SERICB T Hb
EED QOL ~NDNR T 4w MIKE 7 {12182
JEEMD CREATE B CIINA T 1 v NI
ENihol2® (T4 v OWREEI-19).

TREAT RERD 4T CKD BE ) 2 Bl R
FHEELTWDT, TO¥ 77 NV— 7 TIIHER
RO WEELD D QoL DUEEERT LHON
W TdH o R D D 5.

8D RCT TRENTWVA L2, 115 g/dL
(115g/L) %##Bx % Hb g% 13 g/dL (130 g/L)
wHEICHEINES S5 2 L1E, FHRE LTHImoL
ZHEESTOT, BIIMEROBWE4 DEET
FIE S L SN B TREM: D S 159,

B 202 Hb 8% 115 g/dL (115 g/L) %
ZT13g/dL (130g/L) FTHNEE5Z LT,



HEENE T ATRELHEVET L O RITUER
Lw, ZOHFAEVIIOVWTIE, LhEeREm
EEDNRIT Ay B2 EEZTnLENTE
NOBEIZE- ) EHATLLEND .

3.6 : INTOHA CKD BHICEWT, ESA
L& > TEMMIC Ho BE%Z 13 g/dL
(130 g/L) U EIcBPI ZEZLIBWVEK
SH#EET S (1A

P IEEREVARKL

Hb i % >13 g/dL (>130 g/L) 28N & €7
WEIIZE W) FENRHEREEHIZ, & Hb BIEE
(31K Hb B EEE & BB L TRz %120
FEBD (BT EE D) NAF25—T 7 XA
HEWD) 27 0lME&EDNER 74y b &Y
S OBEEW.DEH BT & RRLIEREOKHE
RCTOHEAEMWEROBEHRIZEDS VT WS,
TREAT #EETIZF NARERLF  EOEMIEEIZ
T RBELLE LT, ERALGIMERA RV T
F 3B A NS MCOWTABER RS d) o
72190 Z @ X 312 CREATE® C#is S - B
A R b B & U CHOIR™® T & 720 S %
ANRY FOY A ZEEINL, FRE X DIZBEDPITK
HAED TREATHERCEIE S e hr o 72180 L
L, ®ED XY ENOEHEEMIE, Hb HIEMED
BWEEIETEREEB O EERR LTS (F
vYIA4 v ORREI-19).

L2 L, #BES Hb B LA L T\ 5 3R
BBz 77/ —EBWER) PAETLEE
Tid, Hb g% >13 g/dL (>130 g/L) % THN
BERVE ) ICE W) HEFEOBNE L CEE
LTH Iwrd Lz,

3.7 : IXRTO/MNECKD B2EilcEW\WT, BIE
HoBE%Z 11.0~12.0 g/dL (110~
120 g/L) DEFE ET B ENLEFL LY,
(2D)

3% CKD [CBIFDEITEETD ESA B KLUZDDERIDER

Pu IEEmHIARND

ko LBy, MNEo CKD BEOBILET— 5
12X % & Hb B &\ AEFRLER R O -
LR 1Y 8512, /NEO CKD BEIZOWw
THEN & 728 ® North American Pediatric
Renal Trials and Collaborative Studies
(NAPRTCS) 2B 5 L M B ARY T 4 THGH
&Y, Hb IEFEOBE & I L T Hbh&ED &
BFRABEDV A7 D@L %52 EHREINTY
W LarL, B CKD BHEICBT 5RO
BRICEDOWT, SN RREMErON—FT Y
M ACET R HEET A DI, EESLE
THs. CKDOERE, Bif & FEIIHT H4EHD
#HG5, XEEBOT 7 NI ANORBIEN DS
7o, BMAOBREBROM R 2 /NEEE NEEIF
5 Z ELBYTIE 2\,

II ESA B 5BDRE

3.8.1 : MIEID ESAKRESEIF, £DEED Hb
BE, B8 BRRREICK > TRET
BlezET 5. (1D)

3.8.2 | ESABRSEDFAEEZDEEDHLIE
E, Hb BEOZEE, BEiED ESA K
E2LBmARREBICL>TRET S
ExHERT5 (1B)

3.8.3: HO REDTAHEBENDER L E R
ESARGZHIETZ LD, REEZ
RS TIFSMNEXRLL. (2C)

3.8.4 : LTOBAEIFESAKRSEDEEN D
E (UL—RiL)
o ESA OEHWEANEIR L IcimE
e ZDEENBUEFITETHEDE
BTESABRIGMHENEL TWSEH
REENDZHE. (3.13.1-3.13.2
= SR)
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P IEEREUIRHEL

ESA JEFE DR, ESAHKSEOREL L UOE
LD IL, 2006 4 KDOQI &I A A K54 T
B ENBNELRABEOT I TH SO, FEHEWH
® ESA FiEDOHIEIX, Hb gD LAEN 14 A
L7219 1.0~20g/dL (10~20g/L) TH5A. Th
3 FH O Hb iRE O LA ISR O 4812 0.7~25
g/dL (7~25 g/L) T& - 72 CKD B#E D& 11D
ESARBRCTHEOLNIZMALE—FH LTS, Ll
4T 20g/dL (20 g/L) %82 % Hb j£E D L
FALEEE L 22 7 5 2\,

LA, B4 D ESARKRBEICE>TEFEE
FTh5EH BUBEEZRTOERILETH Y,
BB (CVD) OBERE, $iRZB L KEDH
%, BEETH LEAHTRND . = OFUSHE IR
bl¥e 52, 54, WEREICL o TORT 5.
BG5HE L G RBENOREREII R F 7V
T7, TRIFVR—F EFNVRRLF | HHE
T25HDTH- T, CERA (Fihy EPO 44K
BALHI A P FIR)F LV F) a—)-TRLT
FrN—=F1) IIFEEL 2\, ESA 2S20 £k
BICERROBFICEA SN L X, EEORMESR
TIHEBMER ORI D 3 7 B E ML 2 HE I
AN, FNIZTANARENAL N, FEIES
NTRWEWD, ChODERPHbEEDDH T
DICBHER LA LBE L T EEEL S 5.

IRIFUYTNVI7ERIIRIFOR—-FD
$e5.0%, @EEIC 3 E, 20~50 IU/kg A& CTHIA
Th, FNVNRIFU-TIV7 7L, @ 045 ug/
kgfFEZBELIRE THRSG S L ITERAKRS £ 7-
(£ 0.75 ug/kg KRE% 2812 1 [Hl, FT#H%57 5.
CERA 13, CKD ND ##$B L ' CKD 5D &2
T ZENZN 06 ug/kg REZ 2812 1 HE THS
b L IFEIRNIES, F7213, CKD ND BEIZIE
12ug/kgFEZ2 4B RETHRS TS X=X 5
1O Hb BEFEVEEIE, WRESEOEE
H7% > CERA % B\ C ESA OWIAI#5-& %/ 5
TLEPH L. DIMERE, MARERE CTAD
ASTEOBEREOH 5 EE T - dEMEDEE T
&, FEESEEAROHBEICTRETH S,

24

Hb iBED LR +HThWEE, TRIF VT
VT 7 ELRBIRIFUVR—FIOHEZ FDHk4
BHEIZ 3% 201U/kg DEFEICL > THINT 52
EDTEL. BEEOHINEIA 1E XY b EHEE
AT TlE R b\, HbigEN LA L 115 g/dL
(115 g/L) WiED&220HNE, HE5EEZK 25%
oS RITINER S %2\, Hb iBEN LA Likl)
Y4, HbRED TR LD S T TG % —IF
Bz, BRI L X IENEFCOREGELY
F2B% L VHEICLRTUE R SR, HBH W
THIZECER (B2 ALE) THUANES
oDV HlEEREYEL, HERFLRE T 28
2, FRICHERORIMERE E S 0B A EE L T
D LA % ERT 5. Ho A 2882 10 g/
dL (10 g/L) Db AT 254, HE%EH 25%K
LaRITNIE%R 67w, ESA RSHETB LW
ESA FUCTETESICBE L Cid, #E3RFEIE 3131~
3152 %2 (F ¥ 54~ OMEE 20).

Hb igE BAZHEICE L2256, HEREN
VELZZ VDD, BIROWTIE, #E L7 Hb
BENAES CREHFY B0, TOHBELY
BETFLZ)T5TREEN S 5 HICEET L. L
BoT, BELZAERHIISLELSIND., #F
ESA o FEf%E, ESA B2 S 4 B%IC L2
fTh7\vv. ESA O HEFEOHEEIL ESA EEW
o Hb gE O LA, ESA HFEE+s o Hb g
BOZENE Ho MEOEEIZL > THRE LRI
W% 6%\, KRIKOHEZ Lo R ILEHE O
) BIZIEASNLZWDT, JkBHETIEESA D
HEFREOREMBIE—KIC2EBTHS. Hbig
BEOTHRENLETH L L & ESA KBS EX K
LRI 60, T L EGEHIEL
ZIFE RSl n) biF TR, HFICEH
M ESA O 5% sk % & Hb ilEEAELE L Tl
AL, fERE L CHEH X DKL % 5T EEED
HbH ZOXHICTFTFCLEH L, HhiEEDH
ZEIFZBR 2D E L o7 L W) IEBRE I
RS REMED D 5140 Hb I EOLEIMEAKH
17 K E D CKD 5HD BEEF T DML L 72
FHEFTHEIEIRENTWEY ), 2o
MR AKHE R I -0 v /%0 CKD 5HD A% I



F— P CREF SN TR WY,

CKD BEMN AT 572N, HYEIZEED
ESA LEEZFHIE 2 ZHFE L 202 6
W, EEOBYIE T 23RO X 9 RIERIKEE
X, ESA RUGMEZZE LCEZ D2 DD, BE
DEIMB & O ESA FULEDEZE KT D4,
ESA O#5-%° ESA O#&E L 0 b FRIERE I A3
FLWITEEMEDH 5.

l‘ ESA 125

3.9.1 : CKD 5HD &%, Mm#&E® (HF), &
B\FEN (HDF) Z1T>TW3 CKD &
EICBWT, ESABRESFEEFRIF
ETETIT>ZENEELVL, (20)

3.9.2 : CKD ND /(& CKD 5PD £2& T3,
ESAKRSEEZRTETITOONEXL
L, (20)

Pu FEEREUARKL

2006 4£ KDOQIL 7' A K74 O TEi &N b &
12, HERBIEZCKD DATF—Y, BEFE,
B L b D ESA OFEHEIZL > THRO SN
RUFIUE R S v, BRILENT F 7213 MK E
BEEE 2T CTWAH CKD 5D BE T, RT#HS
F 1 XEIRAPE G DSHRETH 5. HLREBIETIL,
B2 T 5138 % CKD 3~5 B F 72 13 JEEENT B
HOM—, HENZMERHICHEL -HKSGEETH
%, MEENTEE B 2 KBES R RCT 12
o TRENAZEHIC, EEMIERMEESA O
CKD 5HD BENDE TG DOHE T HIRNT
50FNEVENTVE IR H 2. i
LYY INVEDIE LR WEIO RCT T,
CKD 5HD B#EZB W TEHIRNIEZS D TS5
T BB A SN h o720 EREER
T ESA TiE, BIRNIZGIH 3 2R THREGOE
LIRS S N EGHETIIRSEN L ) Tho
728 X S I TREVERETH B D
T, —#%I2 CKD 5HD B #HIZ ESA I2DWTHET

3% CKD [ZBIFBBIMBETOD ESA B KLU ZDMDEHIDER

BE X ) DEIRAKEGE2 TG (FrI4 VOHRE
3% 21-24).
5 oM

3.10 : ESA S D#HEEI|L, CKD A 57—,
AEDIRE, WEOER, BHEOHA
E LW, ESA DY A 7ICK > TRE
Th30NEELW. (20)

P IEEREIARHD

ESA %5 OMEEIIERME, MES, REIZRE
B L CHRET D, RAEREIL, ESA OFEEH
WA ORGSR TALNAS. B 2 XIMEEN %
ZVF B BEDERHAIER S ESA O TG £ 72
EIRN S 2% T A58, TRIZFUTVT 7
OFERELE 3 B2 58 1 Ho#HSGICERS NS
LR LYY, RS5HBESEEICEI TEET S
EHIZEMERIRD ST Y. BEREEVEAE ESA
TREINRRLF -7 V7 7132812 1 HIHES &
NEERKEMHELRTE)ITHY, A FFTR
JILF Ly Z)a—V-ZR KILF UV RN—%
(CERA) 1345812 1T 500 Sams e
ESA % EWRI/EHM: ESA ICEE§ 2354, Y
FFH OB E RS T LLELNH L. RO
12, BIBEOIZERILF VT IVT 7D¥HG5%2HIh
FTORLROTVARREZF V-7 VT 7 DEGITE
W45 L, CKD A& D Hb iFE % HIZHIBHNIZHE
g 5 O BB R IESHEE DA L 7257 (F ~
T4 v DREFE 25-28).

H5HESADSBDESAICEETLEE, #lL
W ESA OEMEREFN B L OENFNRE L%
BT HULENH L BEXZFIZRIZF TV
T77ERIIZRLF I R=F DL IVRNRLTF
V=T N7 7 F721% CERA ~OERIEZ 324t | T
Wn, IRIF VPEFIVARELT VA OEEHER
FIRRIECTH 5 Z L ITIEERTRETH 5.

AR SN F EF @D ESA (FDA Bk
INEZEFT [EMA] 7% E ORI FIFREIZ L - T
HKRBEZT 123 ki) 2ERTALEE, &
HICEDBMEENE T A & AERICOEEZ A
ORITIUER 5 .
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BHBRRICHITDAMDIcHD KDIGO 2FEA A RS54

H ESADIAZ

38.11.1 | ESA DY 1 7O:BIRIF, AN,
ZRIEW, BRTVNHLT—5,
EH AFRRONTYRITEST
BRI 2L %HET S, (1D)

3.11.2 ! M7 UEEREICL > RIS
IFESADHZEFERT B ENEF
LW, %Ki "E2E®) IC&->TE
E3Ihfz&9% ‘copy versions
Tld, ElICEYENICELTHS
ENEER S N Em true biosimi-
lar Z{ERITNETH 3. (2D)

P IEEREUARHEL

AR D & I FE R R M & 72 I RIS RIVE R 1
D ESA O#ERIZ, BEEBAOMESELERFFO
MEZEOCEBO ST LT 22 ZET HLEN
5. KETIER LI -0 v /)STAFETEER TR
IF VTNV HAOETHRS LHEELTH
10~20 4FRTICHUARB &R IFERE (PRCA) OFE
RA—HEIIC B R L7z & ) BRI EELFISL &
LT, BifEd % ESA HADEZEOT Y M H Al
BMLTHOEK I VERLTVWA L W) YTV X
XIS = RS R DT T B RS
BIET VAR LS, ESA OBFIMICT
7 M ADBEND D B REIEIIR &) DK
BETN—TORELZH) ZDBERTHDL (v
74 ¥ DR 29-32).

HRE R ClL, EREHERRL F 7213 R e R
DEF EF 2D ESA PRI AFEET
HbH. FNLIIEFYVFNV (BT BH, N4
FHefiin, AGRRAICHHEBEEICI TRt oNnb
BB R BHEEIEFHIC S S I3 T w [aE—]
D ESA BEIVEETNE. TNEOAFLRLTE
LM EEICE RS, EMAICK > TERSR
% &9 HIEB N A FREMITERHA L F—T
XA, F—n v SCHEREFT2EL720
ZHHI ORAKBR D [T BHBRE 7213 [FEH 1

26

REEZT TS, G-y PHSoETIE, FH
LOMELBRBEZTICwEVw—0 [a¥—]
ESA SFIASHIHICH TV B0 mEng4tid
EYEEOROEELRMED 1 OTHLDT,
SRR OAKGRE 157231 F HRERAMER S
IR 572\,

 BiRETRINEITOEVREICHE
B U < 3RO RN [CTEE MG S
DFHH & SEHE

EZ¥ ) VT OMHE

3.12.1 : ESAREDORBRKHRAICIEDRED
BIZTEIOHbREZANET 5. (7
L—R7%UL)

3.12.2 : CKD ND BE(cEWT ESAERED
HRHICH BBARIE, PB<ED 3
ARICT EFEHb REZRET 2.
(7L—k7%U)

3.12.3 : CKD 5D B&EIlcE8WTESAFTED
HERFHRIC B 25 RIR DR EDBAIC
1Bl Hb REZAETS. (FL—
R L)

Pu IEEREVIREL

ESARIMHE ESAKEZRHGT 5EZFDHD
WMEEZLZCEOAIEERL LY LIRS
X, BEICEF LVHbIBEZZER LMERFL T—
BB EITZA L) TR ERTIREt T 5
CEREMELTWAEY, FLACOREEZLD
SIEITEPORBATIZA S RV T, ESA #%
HEREORKROMMFEIZ2EMTH L. ESAHK
S R&OFEEZ, KICETHE T2 Hb BEEIZEDSWT
e 5. FHl (g OBEIEETL7—%
RA Y POEDPLE VT EELRBLDT, HhE=
50) v 7O ESA S EREOEEDER
RREEHRTHVIAL. LIL, ZOmEEEDS
BTV AIHBENTH D, W OHPDRCT
X, BAE#IFEO HbigE%* A3 5 CKD 5HD £#&



% ESA %5 4L, ESA 7 5 ADERE, Tz
A FICE D AT A Hb IRERERL 258
FALEIC ESA G52 % R L 72 RCT T, #(F
ZALTEREC Hb B D%5E % M, L 72 152161162)
XPHREYIC, Hb iBEOHIE & ESA 58D ME L
HHAT 272 RCT TIEEEALTA Ho IR 2 &5 &
5702 6~9 7 HLEL L7z I Hb ik
X EORERD BREHPANICE £ o7
ESA#iFE HbEt=%" 7 & ESAHE
PSR SN ZHEFANTHIUE, HbREDSR
%258, Hb IEESREIIE VK, MHENT
T TVD % EOREIIEMOBED ESA #%
5% FHEINDL. —F, HhigEFLZELTW5,
Hb BE2S HIZGEENICH 5, BEET 3T
W5, CKD 3~5 D%, WmEZOFHZ /R
IZLTWa % 0B, RIFMIERE ESA (6]
ZIZFNVRRIF V) 0L ) RVHEETCOES )
FHESNS. ESAOHEREOHEEIMEHOR S
DEELZ TRV, BHAHLE=%) ¥ 7 EfTo
72 8 DI, FERFHEERAZ ESA %A 3 Al % 72
T NVRRLF V% 1 BOWThWAhORS %%
2 RIZRBOBESHEREELEL L (£
NEN, 44% B X 18 49%) 162
MHIREHIT BT 5 ESA RS

3.13.1 : RO 1 HBBED ESAEZEICE L
THERBOEERKRSEICOHID
159 Hb REDOEREED S DIBIN
NHLSNIBRWEEE, ESA BRIGHE
TS (FL—FRRL)

3.13.2 | ESABRBHEDEEICE VT, ESA
REEZRDRERUVIBEL, YK E
BERSED2EZBAZEICT S
ZELBITBDONEE UL, (2D)

SIS S

38 CKD [CBIFBEMBETD ESA BKLUZDDERIDER

ESA OB D Fibe

3.14.1 : HO BEN—ERXREL TWKHHD
MHEESAREELD, ZEICKS
ESABETHO%ZBACIBEL R
h, ZDESAKRESETSETOHb
BEZERITIREELR S HEIE
BRMEDESABRISEE DT 2.
(Z'L—R7&R0L)

3.14.2 | BRUEDESABRIGEZ=2T 58
IZ, BORIEEICLIDEELTW
ERHOKREED 2BZBASEIC
THIERFEEFTDEDONERU.
(2D)

ESA FUSHEDMET L T 2358 DXLk

3.15.1 | BRYID S K FBRRIEDESAE
Rittz29 58&EZFEL, ESA
RISHEETOREDRREZRERT
5. (JL—R720L)

3.15.2 ! BEFELREZMELIZICEID
boTERNEDRRT 258, U
TICREIEEDOENRY T 7]
BzeERL OaREZENET B &
MNEFLW (2D):

* Ho RE DR

cHO REDHBNDLETH 5
a RE5EZZBULSATO
ESA it

o EIMM

P EERAVAREL

ESA OFEFICR 3 2 MY 72 3P X CKD &
ZOEMOERIZBN TR LEETH Y, K
e LTRERBLETH L. ESA FUSTEE T A
LDIMERA NV P EFRTEDY A7 D& LB BT
HHEFD1DOTHEZ EIREINTHSIIEBO
ZLTHBH, BED TREAT & Tld, CKD
BLOBERFOEE 1872 NIZBWTHF LR
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IEMERRICHIT2BMDIHD KDIGO 82841 RS>

F U E2EOMBTHREICE DS 2HE TR G#%
FNARRITF RS 20080 Hb SUSE % 5Fff
L72" RSARE (1% B0 Hb EEOZE{LA
2% Kt Td HRAKIUGL) OBEEE, KSEOE
Mo B LB L THRANLINERA XY b
BHERNE Do AN — FH 131, 95%CI
1.09~159). ZOEDENE, KISEOEKWE
HZORFRBICHEL-LDOTHEDD LW
A, FNTLRBRSHEOENERICEHAED
ESA%#EHT2DIIEETH L REENH 5. R
BRIITbhbN IR, RU—F 77 V-7
TERO—HL T2 MRS O E R B 7§
13, TREAT #HBRO WM HEEH I LT
AU Hb D 2% kil D EFI3E 4 DBED
Hb BEOZEBEHNTHY ) DT, ZoOfHIE
[ERZLIEARENS. 381~384 DHEFHIIR
PITTRENS L 912, OB EDERIT,
HEZRD LN TWA ESA WIH#HFGEI2ED L.
FHIREZ LI, FVNKLF U OFEICED
CHEFFRNES 23 THRSOWTFhICE

WTHEITIRWY, TRIF VT IVT 7 TIEED

HHILETHAb.

TREAT TR SN fE#HSE L D {ERVAE
PEREN TV EHE, KUSEOBRNICIZZD
CEREBRBICANZITNEIZ L2, Bz iE, K
ETHNVRIF DT ~)VHIEHER SN S B
G4 BB ICAE L kgl2O X045 ug TH D,
TREAT /233 —a v/ SCTHEHENLIHE (T
bbb 1HEITEIZ 1 kg 2DX 045 ug 7213 28
BIZ1kg 2D & 075ug) LD IZ20I247%0,
ZD L) AR S-EL HH T 554, ESA
DO EHEIL TREAT TR SN AEEICE DL
AEDBEICET LI THOLNLIRETH 5.

MO ESAMERRKISMEE, §TICHEBEEZTT
BMAEELTWAS, RRZIUIANENTIEH S
A, FOBREIZBIT B ESA LGOS F 72
BEERHEEDENE, bbhoERE LTiX
RO CTHERTH 5.

Normal Hematocrit Study 28\, Hb S g
EHb BREHO VTN ER HbEE L EET Y
Mo GECE 721 OHEZE) & o BICHAE R A

28

oo i, BEHbEELERTE
ol BEIL, BEMEZERTLIEEITS
RN LD TERTE Lrolzb ) E
ZAE—HLTWE, Lid->T, KRS E
WCEERT I M AILADI—H—TholzhdblLi
DS, EHEO ESA RS BE ICH A
THZLEEPEETHLMREMLEHRTHZ L
X TE R, fEE BED/N{ 7 A (Dose-target-
ing bias) IZ2W T, Kidney Disease Clinical
Studies Initiative Hemodialysis Study (HEMO &
BR) OFFREESICL > THESTTWAE® o
RCT C, KEEA4 (ESKD) HB#Eix Kt/V Cilll
ESNDENEOEMER & BEMEFO VT IICE
ERBIZEIDFIF o, ERLERE Kt/V) &
FET L OISR b, KRB D
LEEIHFVEVKY/VEEZERT S EDT
Y, TORFEBIINSDREDERIFTD
REERDBEEZ LN FUNRITF VIZHT
BARSUSTEZ EFHT B 72 0MHT 20 L F UH
#E ZOMOEEEEER T ESA 2§ 2 B8 0
BOEICER T A2 & TEX 5%, CERAD LS
ERHEERTIESAICHEETAZ LIETE 2\,
ZOHt, 20 BHO Hb i&E OIS % 5+ %
ZENEYIEEZ HbND. B0 ESA NOKK
IO, F 72134401 Hb iBEA%%E LT\ 7z CKD
BEDOZORBIBETISEDL A S NIGE, BERE
LCR5- L) BERETREL R T 2RISR L
ZUINE ROV, BERPHLERIITIRT LI IS,
R Z DOMIZIZ ESA ~OBRSUSHED R & 7 5
ZOMDOTHEDOFTNRHFIZIZEAER N, ZD
&9 RAORFIVMERSNDEGE, TN6IXFEME
WHEBES N2 TR S wn, RS & BT
BIEEAEDEEIRZITHL IR 505, R
IS BE I EE ¥ 72 2R R O AE A X
Sl L 2 X S v, FIUS IR SR
HEREB L OIEMEFEEEREI, ) TR <,
wWwHEE M (7123 7), SRIRARIERE, F 7213
Z OB MEEE L BE T 2 Bk & OSTES IR
DMEEIRENE T NS, BHEBEEREE X
BBl TH b, F o724 ESA KA D 5
N Th, BHERBIEEROEEOEIMIE



3& CKD [CBIF2BIMEE D ESA B IV ZDMDOEAIDEER

%3 ESA OFREOMIC, CKD DBMICHVTABAEEBET & ARl

BEF

SBICBETH EmaTe BRI
TSI Z G/ IAE RENEJOEVE
EYZY B /EBDRZ B AE BREERER

FRIRIRIEREIE MEACERSEE/ 730

ARB Himm
7 RETPSVARR BIFIRERIEBETTELE PRCA
RiES

ACEFISER : 7V IF T VY VERRBEFREER, ARB: 7V IFT VYV IREHR

&, PRCA @ IREFERE.

x4 ESA [CEREMNHZHEORENT TO—F

RE PR EIVE

1. PREPSVRZFTvI ARTHNZE, & (BoEHOEBE)

2. MRIRMIRGEE

>130,000/uL THNILE, KMFIFBMOERERER | NIRHFIRE,

RENRSEIRE, BMAIU—=27

BETHNIFBIPRIRERETEEE EIE
BIETHNISRET e (FREDERZLED - BE

MECY = By, ElE  (RETHNIHES

FRIRRE EETHN S HERHIG

my& PTH

Mm% CRP

BIE BIAE CHNISBITMNEZLE

ACE FHEZ /ARB D FRAULCLNIEAEBZ/M ST MRS ZER

3. BEEER

IS NIORE BIAL, MIRRE, 28, RHEE 2818

ACERESE 7Y IA TV VEMBERIEEE, ARB: 7Y IF Ty Y I RBHENE, CRP: CKIb

4ZEBE, PTH : BIERRIRRILE.

BAIET A, L7zhoT, TDL) RIBER
WL ODRDIEDDFREEIZB W, KIS % ER
THEDWIAAFETEL0d Lkwn, 5612,
BFHEEBEEOEZ L, BHEDESA %4
Be$HILENHL. ®mKRIS, TNRERTHS
PRCA i, FHCEET A DIMET S (3171~
3173 %), &5, ESA O HHEED R
B0k, —HoBEZETI)EVRBBEINZ
VLT LMD H 5. ESA DO FUSE T A3E
BEOHICBWTEZIEZ0RIC, ZEAEDEE
—BUEDIRETH D Z L IEETRETHE. K
IMEDSEERIERIIBINTH 5. FIBEIMET

L72BEE, BRSO REERE R R R OB IE %
BB USEOFRE R L 21Tk b2k
v,

IR EBRANDOTG 5L, FEOIIEER LS
ENRDDERICEEBETAILEPEETD 5.
NAPRTCS O&#H7— % 1%, ELEIPEAL Y &
HED ESA #LZEE 35 (FLIBI1E 275 U~350 U/

kg/#, 4EEIIZ 200~250 U/kg/#) & ZRL
7216 @HBEMBEONDOL bOARYF 4T
RIFHT T, NEOFHEEIBENZS b b
FT/ANREFENEIED Hb BELHERT 572012
AL ) BWHERHED ESA 2 LEE L2 L
ARENTVBY BAERNS, NEDEY) 7%
ESA 5 BIZDOWTHRE L7z RCT ik . /MR
DESAEGHA FIF4 V%, BICALRBEEDR
IZOWCTHESL S BN S RLETH 5.
FIHEINTITWV R WS, KREMEZR ESA Y
% RCT™WI® Dk OB BT TREN TV A &
I, FICEVHb BEOERICEEL T, BH
B0 ESA ([ZI3FH M DH 5 WD H 519 L7z
o T, WEIXESA x5-EOHEE & IX [ 5
L hid e v, AE X OCBRREOERRIS
BT AR —F 2 77NV —TOREIZIL, &
K G- BAMEEICE WA OB 5 P52 0
4IERBRZDLHRETRENVIENGEIN TS,
EBIZ, £33 LF4IESANOEISHEEZ
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WL, BETLZODHA FThHb. TNTDA
B RE 2R RIS D W TRKBROIEE & %1 7245,
FOSHAET L2 THLEEITBNT, ESA
BT Hb IBED S HIET L & 9 12wE#
SREOREAFECEHEICHET LI LNTE
5. FRIMERERMLE, B IMBEEDRER & #fE % Fh
FXRETHDIHEHTE S, BFREEE L
T, FREOBEMAOFENEE, BICEHED
ESA #5452 L2 & o TER S 72 Hb iE
* PRSELZEICHELRAT 4y b YR
TJIWZOWTEERTHUENH 5.

R PUGTE B E S F O FERE L L TR LG
12 & % ESA ~OMBESAHIBICE T IUE, KK
ISTEDRE EEH IS 2RSS HICUETH
5.

 menms

3.16.1 : ESAFEO@EBIAEE LTDF7 VR
OV VIdMERALAWT EEHEET
3. (1B)

3.16.2 : ESAFEEROFEAELE LTDEY =
vC, E#=vD, EY¥IVE %
B L-hIL=Fy, RYMFVY T4
UVIMERLBWI ENEELL,
(2D)

P IEEREUIREL

EffiZz ESAEOBHEHIRT 22 L %2 BHIY
ELTC, TR ESANORIGHESET S0
12, W ODPORMBFESREBE I N TN,

ROy rHuEPO FEEHRISH S5
o LHIZ, BILOEERDIOIZT ¥ Farro
ERMARE SNz, HAN M) EFOLERL
(g, B, 7 7 AL, IFHkEEREE E
ERALEE G, FFHERSRIES & FFMiflafE o) 2 2 & &
) SFSEFLRFEERERIIHP2DLT, TUF
07 3 ENTEE OBRIMOERIZE L OfiFk TF
B2 fib sz, CKD 5HD B TESA kL &
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HIZT ¥ Far v iZonTHER L7 340 RCT
&, TRUMIUEGERERCH o7z, BIEHESE
SNTWS HhiREERINT, ThoDH b
21T SN ESAHR G =R BTOZE CHEH
ENBHEGELVED o721 2 b DR
X ESANDERISHE2ETHREXEH L2
Mo 20T, KD T v Fuas y oEf Ik
THTHS., 7rrvuayry (BHEIVEY) EE
WIEVAZ5HY, HoBE T 2REKR7 Y 7
ANDRAT Ay NP HEPTHHDT, ESA T
gL L CoORIERTT 5.

E4SYC Y#3I0Cild7x)F Ve
BRSO DEHOBMMEIKRL, NABEHOMEED
FIF % B§ 51731 CKD 5HD BZED Y ¥ I
CHEIZOVTERED X & B L & 5 I128/E
DB RCTCIE, ¥ IV CIIfRELT
HbigEA KRE LH S ESA OFHEZHIEREL 9
5L L7z, THORBRCIIBEE T —#KICHEE
R Z%H L, 3HORBRTIE EPO DK
o (BT ETICEREINB) 2HLLTETS,
LL, AEINLBERL, ZohAoRek
WERZHTAHIZEATTTHo72. Lizho
T, HD BEIBIFAFET A I VE Y IRO K
W&l ITEr 2T THY, BEEY 2y
BREICBREZILRETHD. ¥4I 0D, €S
IVE, ER L-ANV=TFV, RVMFTYTAY
Y RECZDOMOBIERBIEE IO WL,
B R T = BHEIEL B\, WL ODPOREEN 72
WL, NEBERS ) — X, FET v ¥ AMLRER T
F & LTCKDSHD BHIZOWTHEIN TS
A, HWERFHICEOST DRI ETV ARRML
2\, 51213 ESA #iBIE I OWT O RCT 25H7
EDICHEEEND,




'IE‘I%R%EW% (PRCA) (DS

8.17.1 : ESAEEZ BB EZ Tz
TOERZELRESIE #TEPO
FURIC X BIRFIRB ORI fEEZ & 2
3. (VL—R#iL):

e 1 BMIC 0.5~1.0 g/dL (5~10
g/L) OFEETREIC Hb BEN
WATBEE, £iE 1 BREIC
1~2EBEOWMANRE LG 5
&, ho

o [M/\iR¥ & AIMERBHEE T, H
o)

o AR FR M ER D #E X3 #AY 10,000/
uL AT 0HEE

3.17.2 : 1 EPO Hi{RIC &k B IRIFBREE & FIE
U7ciBa, ESAEEZRIET S &
EHEEIT S, (1A)

3.17.3 : FLEPO HIKIC & B IRFIREBICXT U
peginesatide 1859 52 L =i
¥95. (1B)

Pu IEGHEVARKL

ESAEEZ ZIT T B BEIL, FhiZ, ESA &
WE M EPO O f % Rl T APk EET 5.
ERE L CRIET 2 EMEE, PUAKRIEE PRCA
(&, EEOWIMKFEOBIMAZIRICERT S
ko THMOTbNA, B Bk
S, B AADS, OB IREOE R
HIRT 2 L ICHENTHY ) 5. PRREN
PRCA I3 ESA 25 s hpBETIIINTH S
W2 Db 59, 1998 F LR EHITER Sz,
1989~1998 412, ESA # 5. &7 T D
CKD & ® ) % PRCA #FEL 72 Z & A8 34D
LTRSS TS, PRCA O 1E 1998 4E
WZAGE I L, 20024E 1 ¥ — ZZH)E L
72199079 = b OIEIE, RETIIAFARTREL
IRIF I TIVT 7HAOETHEG LEEL T»
7. WHHD ZOBFEHER L7214 2004 £ F T

3% CKD [CBIFBEMBETD ESA BIRUZDMDERIDER

2, IR OPUAREEME PRCA OFEAERIL, 1998 4F
LDHIOLXNVETHA L7z, PRCA @ 1 Bl
X, TOMDESAICHEL CHEINLTWY
5159'179'180). C@i@i\‘:@llf‘/— ]\‘J«lﬂ»fci, T’\\
TOMDRE FH#5 ESA #H D) LETHGICL
% PRCA DFHEZIZ 0561/10000 BEETH S L
e S 2'®. BESA OMIRNES 554 L B
ABI#E D PRCA IZ ENT, HIHFHAIZHE S
Ty 3180

HMROBRICHED CHERHEIE, PR ERE:
PRCA AT 550 H 5 BEHEOME L IGEE Y
HA NT 5O RH &SN 7210182180 b fkpg
T PRCA @ 2 DD E % M58E, 17 A1# 4 g/dL
(40 g/L) DI+ Hb i OKT B L OTEBRARAR
IMERE 10,000/ uL % FE % £ TOWHDTEH 5.
BRARIE, RIFEBREOBA F 723K AN % R
WZRT. WEEZWNIE EPO ISK$ 5 HAIHLE OFF
TR ELETELDE ) PIKFEL TwbH. PRCA
DMOEEE LTiE, 7S9VEY L)V A RGED.T
ETF VAN, BN LRI SR, Pk
B PRCA OB W 0%, BEIXE S IFERE & A
% ENTZESAEEEFIEL, ALFZEH0
EPO i3k ESA #EZ TR L Tld7Z &2\,
TIEIHIELE X EPO 12X » THE E 7z PRCA
R HT 5B OBERIEOM L% R 5 REEA
HY, NEMERMERGE 2 BB O L~)VIZ[EE
X454, EPOEE (FLLCa—ay/ iR
F V#F| “Eprexs’) ®MH, PRCA %= 384E L 728
FHATANDL O ART T 4 77 i B C Rz i
BEEZIBE T ADI B 29 A (78%) 12
BL72H, RBEMGIEREEZ S o2 BEIN
FWTRBEE L 2 h o721 FRINEIEE IR
B RIEINGIFR % 2T 7B A C O AR L 7z,
IRIFVFELIZTINVRRIFV-T LT 75
B535E, PEOERTBHFET L EVH
B8 T RIFUFELFIVNELF =T
7 7 DRAEESBO T 7 14 T F ¥ —BSHHR
EEBEEETHEECTEL I EPRESI T
BB 2 OIFEEICRTF F— 2 DA EPO &
HARVEFEE (peginesatide) % H 3 A{HEAD
T 70— FI3, BEREREE LS g
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IEHBRRICHT2EMDIZHD KDIGO ZEA1 RS54

P & Bk 5 RS 5.

MR MO T RIF V THESNLBEIZBV
THUARRE Y PRCA O % 53 5 121%, #r#l
D ESA R°NA T A OBA & £ BT, BED
IR ORI 2 FIZE B2 DWW T D455 % BRRES
SRR T — A 5 YV APRETH D Z L HH
FINTNBED,

peginesatide IZ & DGR T 5 Z L 2 RET 5%
A, BETESICE D 005~0.075 mg/kg KE O
BET4HATLICHRTE . ZOHBET L\Hb
HEMEICET S L) ICHEXET 2LENH 5.

|.| ZE DA

RAEHE T N — T ORI LT OB FEiRE DS T
POERS>TWE, ZROHICHY T 720125
D—BOWIENLETHS ).

o Ik — MFZIZBWTHEEOEMIT O ME %
ARY NOBEROWEREEELTWA, &l
BEBIZINODA XY FOERETFTH 5 5
F 7213 R OLIEROfERE T O~ — 71—
THHN?

o ESABEICBIS 5 il % Hb BAEEEIXAHED T
HoH HEROBEMBTH S 10.0~11.5 g/dL
(100~115 g/L) & L T, f&\v> Hb HEfE
<100 g/dL (<100 g/L) % 72135\ Hb HAZMH
115~130 g/dL (115~130g/L) M) A% + N4
74 v MEIE?

o« BHA FIA VIZBIMFEZOMBINICES =&
WTW5, BIHEEO BEZIL, EE SNz Hb
HE#MMEAMOERL Y L LA (HbREMN

32

<130 g/dL [<130 g/L] O5&MATO) BIRT
M LADHETHLREDP? INLOMEKT
7 M A QL DUEEREDIEINEN?Y A
D LGE, MPEROCEELEE EHTH
D ?
ESA g E BEDN—FKT7 I b L EDH
BAIEEEDOER T 2IIEHED ESA Off
BTHY ) B EE, ESANDUGHEIET L7z
*%Vﬁﬁ%%%?ﬁbﬁA«@%%%ﬂﬁ%
E/%EB i 'p
%m($®Ux7 AT 4w b IENE R R
B L OHERFEDO CKD BE CRKED ?
RN B & UK T OFe G- & i L CH &R
KT b5 BIEDD B ?
INA FEFEERMD Y A Y - XA T 4 v DHIZHET
D ESA #H) &[S ?
ESA |2 & % Hb DIEHAL & BAES 2 RInE B &
OIRE o FH ORI 2 ?
ESABEZZTTCWAE T 2 EOBRERED
»H5HCKD EBEIX, BELIIEOREREODH S
3HKD$%lU®mA¥®UX7# AV
RN RHERZE~NDEY IV CHREDOHE
X7 VavBRED LRI L B ERE
BMEBROEERT 7 N 7 23 0@ DD
DZH)THLH FOHMIL?
Ao 5/NED CKD BEDERKT ™7 b H A
BB ESAHGDY A7 - X"AT7 4 v b
x?
FELROEHZ BFIC 2R ~OMY) 2 AE
WCEDCHE - BRI ?



IEMHBRERICHIFZAMDIZHD KDIGO 28A1 RS

4$ CKD OEIMEEIC S |3 3 FRIMERE I

Kidney International Supplements (2012) 2, 311-316 ; doi : 10.1038/kisup.2012.36

l' BN (2 351 B RIS M O

PR HGIN % 721X ESA OfEHIE, CKD 12815
BENZEMOEREOERE CHL. EELH 5 #
WRT20EENS OB IRMEEHEEIC
LoTHRELLDTHY), FEREIILVERS.
B 2 XA O BLERE D & 5 B X ESA BED
B ZE D#ERT 1) A 7 BIEF I E WA, D
FORERIZEIMIC X 5 FRERED) A7 938 T
b EWIOOD - FAE AR O BRI EEEIC DWW T
TERDIDH BV, FREBEORHZESE/Y
ZOWEEBRERO L7z T5Z 0D 5.
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AIM

The overall aim of the project was to develop an evidence-
based clinical practice guideline for management of anemia
and chronic kidney disease (CKD). The guideline consists of
recommendations, rationale statements and a summary of
systematically generated evidence on relevant predefined
clinical topics.

OVERVIEW PROCESS

Guideline development process included the following

sequential and concurrent steps:

e Appointing Work Group members and Evidence Review
Team (ERT).

e Discussing process, methods, and results.

e Developing and refining topics.

Identifying populations, interventions or predictors, and

outcomes of interest.

Selecting topics for systematic evidence review.

Standardizing quality assessment methodology.

Developing and implementing literature search strategies.

Screening abstracts and retrieving full text articles based

on predefined eligibility criteria.

Creating data extraction forms.

e Data extracting and performing critical appraisal of the
literature.

e Grading the methodology and outcomes in individual
studies.

o Tabulating data from individual studies into summary
tables.

e Grading quality of evidence for each outcome across
studies, and assessing the overall quality of evidence
across outcomes with the aid of evidence profiles.

o Grading the strength of recommendations based on the
quality of evidence and other considerations.

e Finalizing guideline recommendations and supporting
rationale statements.

o Sending the guideline draft for peer review to the KDIGO
Board of Directors in June 2011, and for public review in
September 2011.

o Publishing the final version of the guideline.

The Work Group, KDIGO Co-Chairs, ERT, and KDIGO
support staff met for two 2-day meetings for training in the
guideline development process, topic discussion, and con-
sensus development.

Commissioning of work group and evidence review team
KDIGO Co-Chairs appointed the Work Group Co-chairs.
Work Group Co-Chairs then assembled the Work Group
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consisting of domain experts, including individuals with
expertise in internal medicine, adult and pediatric nephrol-
ogy, cardiology, hematology, oncology, hypertension, pathol-
ogy, pharmacology, epidemiology and endocrinology. Tufts
Center for Kidney Disease Guideline Development and
Implementation at Tufts Medical Center in Boston, Massa-
chusetts, USA was contracted to conduct systematic evidence
review and provide expertise in guideline development
methodology. The ERT consisted of physician-methodolo-
gists with expertise in nephrology, a project coordinator and
manager, and a research assistant. The ERT instructed and
advised Work Group members in all steps of literature
review, critical literature appraisal, and guideline develop-
ment. The Work Group and the ERT collaborated closely
throughout the project.

Defining scope and topics

Work Group Co-Chairs first defined the overall scope and
goals of the guideline. Work Group Co-Chairs then drafted a
preliminary list of topics and key clinical questions. In light
of new evidence, it was decided that an update of the topics
presented in the 2006 and 2007 KDOQI guidelines would be
the best approach. The Work Group and ERT further
developed and refined each topic, specified screening criteria,
literature search strategies, and data extraction forms
(Table 8).

Establishing the process for guideline development

The ERT performed literature searches, organized abstract
and article screening. The ERT also coordinated the
methodological and analytic process of the report, defined
and standardized the methodology of performing literature
searches, data extraction, and summarizing the evidence.
Throughout the project, the ERT offered suggestions for
guideline development, led discussions on systematic review,
literature searches, data extraction, assessment of quality and
applicability of articles, evidence synthesis, grading of
evidence and guideline recommendations, and consensus
development. The Work Group took the primary role of
writing the guidelines and rationale statements and retained
final responsibility for the content of the guideline statements
and the accompanying narrative.

The Work Group Co-Chairs prepared the first draft of the
scope of work document as a series of topics to be considered
by Work Group members. The scope of work document was
based primarily on the existing KDOQI guidelines on
anemia. At their first two-day meeting, Work Group
members revised the initial working document to include
all topics of interest to the Work Group. The inclusive,



Table 8| Systematic review topics and screening criteria

Identifying why, when and which patients to treat for anemia and iron deficiency

Population
Intervention

Comparator
Outcomes
Study design

Evaluating anemia
Population
Intervention

Comparator
Outcomes

All CKD stages for longitudinal, cross-sectional or RCTs. Any population for systematic reviews

RBC transfusion, Iron (all forms, routes of administration, dosages), ESA (all forms, dosages, targets, protocols, schedules, etc),

pharmacological and non-pharmacological adjuvants to ESA, Hb or iron status
Other interventions, “no” interventions, different forms, routes of administration, dosages, targets, protocols, schedules, etc.
All-cause mortality, Cardiovascular events, ESRD, Quality of life, Progression of kidney disease, Transfusions, Major symptoms

RCTs, Large longitudinal (prospective or retrospective) observational studies or cross sectional studies with multivariate analyses
N=>50 per arm

‘treatment, including treatment resistance

Adults and children with CKD, any stage and any comorbidity (including cancer, CVD, etc.)

RBC transfusions; Iron (all forms, routes of administration, dosages), ESA (all forms, dosages, targets, protocols, etc), pharmacologlcal
and non-pharmacological adjuvants to ESA including L-carnitine, vitamin C, androgens, pentoxifylline; other interventions used to,
treat or enhance the treatment of anemia or anemia-related symptoms

Other interventions, “no” interventions, different forms, routes of administration, dosages, targets, protocols, schedules, etc.
Death, Cardiac events, Stroke, CKD progression, Quality of life, Thromboembolic events, Pulmonary embolism, Symptomatic deep

vein thrombosis, Loss of vascular access, Transfusion requirements, Cognitive function, Sexual function, Other similar quality of life
measures, Objective physical function tests, Infections, Loss of transplant eligibility due to antibody sensitization, Antibody |
sensitization, New cancer or progression of existing cancer, Seizure, Other clinically important adverse events, ESA dose: for
comparisons of different ESA regimens and for iron and adjuvant interventions, Achieved Hb/Hb variability for comparisons of
different ESA regimens and for iron and adjuvant interventions

RCTs
N>50 per arm
Minimum follow-up duration: 6 months

Study Design

CKD, chronic kidney disease; CVD, cardiovascular disease; ESA, erythropoiesis-stimulating agent; ESRD, end-stage renal disease; Hb, hemoglobin; RBC, red blood cell;

RCT, randomized controlled trial.

Table 9 | Hierarchy of importance of outcomes

b

Hierarchy? Outcomes

Critical importance Mortality, Cardiovascular mortality, Cardiovascular
events, ESRD

_ Transfusion, Quality of life
Hb (categorical and continuous), ESA dose

(categorical and continuous), adverse events

High importance
Moderate
importance

ESA, erythropoiesis-stimulating agent; ESRD, end-stage renal disease; Hb, hemo-
globin.

?Outcomes of lesser importance are excluded from review.

PThis categorization was the consensus of the Work Group for the purposes of this
guideline only. The lists are not meant to reflect outcome ranking for other areas of
kidney disease management. The Work Group acknowledges that not all clinicians,
patients or families, or societies would rank all outcomes the same.

combined set of questions formed the basis for the
deliberation and discussion that followed. The Work Group
strove to ensure that all topics deemed clinically relevant and
worthy of review were identified and addressed.

Formulating questions of interest

Questions of interest were formulated according to the
PICODD (Population, Intervention, Comparator, Outcome,
study Design and Duration of follow up) criteria. Details of
the PICODD criteria are presented in Table 8.

Ranking of outcomes

The Work Group ranked outcomes of interest based on their
importance for informing clinical decision making (Table 9).
Mortality, cardiovascular mortality, cardiovascular events and
ESRD outcomes were graded as ‘critical, transfusion and
QoL outcomes were graded as ‘high, and all other outcomes
were graded as ‘moderate’

Literature searches and article selection

The Work Group sought to build on the evidence base and
topics addressed in the previous Kidney Disease Outcomes
Quality Initiative (KDOQI) clinical practice guidelines and
clinical practice recommendations for anemia in chronic
kidney disease in 2006 as well as the KDOQI clinical practice
guidelines and clinical practice recommendations for anemia
in chronic kidney disease 2007 update of hemoglobin target.
Modules were created for randomized controlled trials
(RCTs), kidney disease, anemia, and erythropoietin, transfu-
sion, iron deficiency, and adjuvant search terms. The search
terms were then limited to years 20062010 for studies related
to anemia interventions. For transfusion the literature search
was conducted from 1989-2010. A separate search was run
for observational studies on iron overload and hemoglobin
status as predictors for clinical outcomes (See Appendix 1
online).

The searches were run in MEDLINE, Cochrane Central
Register of Controlled Clinical Trials and Cochrane Database
of Systematic Reviews. The initial search for RCTs was
conducted in April 2010 and subsequently updated in
October of 2010. The search for observational studies was
later conducted in September 2010. The search yield was also
supplemented by articles provided by Work Group members
through March 2012. MEDLINE search results were screened
by members of the ERT for relevance using pre-defined
eligibility criteria.

The total yield from the search was 4,334 abstracts for
RCTs and 3,717 abstracts for observational studies. Fifty-six
abstracts and 53 full texts from RCTs were accepted and 97
abstracts and 21 full texts from observational studies were
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Table 10| Literature search yield of primary articles for systematic review topics

Total abstracts from updated search Abstracts accepted

Full text accepted

Full text extracted Articles in summary tables

433RCT 56
3,717 Observational 97

21 21 21

RCT, randomized controlled trial.

accepted. Journal articles reporting original data, meta-
analyses or systematic reviews were selected for evidence
review. Editorials, letters, abstracts, unpublished reports and
articles published in non-peer reviewed journals were not
included. The Work Group also decided to exclude publica-
tions from journal supplements because of potential
differences in the process of how they get solicited, selected,
reviewed and edited compared to peer-reviewed publications.
The overall search yield along with the number of abstracts
identified and articles reviewed is presented in Table 10.

Data extraction

Fifty-three full text articles from RCTs were extracted by the
ERT. The ERT, in consultation with the Work Group,
designed forms to capture data on design, methodology,
sample characteristics, interventions, comparators, outcomes,
results and limitations of individual studies. Methodology
and outcomes were also systematically graded (see the section
on grading below) and recorded during the data extraction
process.

Summary tables

Summary tables were developed for each comparison of
interest. Studies included in the evidence base for the KDOQI
clinical practice guidelines on Anemia in CKD and update of
hemoglobin target were also incorporated if they fulfilled the
inclusion criteria for the current guideline.

Summary tables contain outcomes of interest, relevant
population characteristics, description of intervention and
comparator, results, and quality grading for each outcome.
Categorical and continuous outcomes were summarized
separately. Work Group members proofed all summary
table data and quality assessments. Summary tables will
be available at www.kdigo.org/clinical_practice_guidelines/
anemia.php.

Evidence profiles

Evidence profiles were constructed to assess and record
quality grading and description of effect for each outcome
across studies, and quality of overall evidence and description
of net benefits or harms of intervention or comparator across
all outcomes. These profiles aim to make the evidence
synthesis process transparent. Decisions in the evidence
profiles were based on data from the primary studies listed in
corresponding summary tables, and on judgments of the ERT
and the Work Group. When the body of evidence for a
particular comparison of interest consisted of only one study,
the summary table provided the final level of synthesis and
evidence profile was not generated. Each evidence profile was
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Table 11| Classification of study quality

Good Low risk of bias and no obvious reporting errors, complete
quality  reporting of data. Must be prospective. If study of
intervention, must be randomized controlled study (RCT).
;Féi? ~ Moderate risk of bias, but problems with study/paper are
quality  unlikely to cause major bias. If study of intervention, must
Poor High risk of bias or cannot exclude possible significant biases.
quality  Poor methods, incomplete data, reporting errors. Prospective

or retrospective.

initially constructed by the ERT and then reviewed, edited
and approved by the Work Group.

Grading of quality of evidence for outcomes of
individual studies

Methodological quality. Methodological quality (internal
validity) refers to the design, conduct, and reporting of
outcomes of a clinical study. Previously devised three-level
classification system for quality assessment was used to grade
the overall study quality and quality for all relevant outcomes
in the study (Table 11). Variations of this system have
been used in most KDOQI and all KDIGO guidelines
and have been recommended for the US Agency for
Healthcare Research and Quality Evidence-based Practice
Center program (http://effectivehealthcare.ahrq.gov/repFiles/
2007_10DraftMethodsGuide.pdf).

Each study was given an overall quality grade based on its
design, methodology (randomization, allocation, blinding,
definition of outcomes, appropriate use of statistical methods
etc), conduct (drop-out percentage, outcome assessment
methodologies, etc) and reporting (internal consistency,
clarity, thoroughness/precision, etc). Each reported outcome
was then evaluated and given an individual grade depending
on the quality of reporting and methodological issues specific
to that outcome. However, the quality grade of an individual
outcome could not exceed the quality grade for the overall
study.

Rating the quality of evidence and the strength of
guideline recommendations

A structured approach, based on GRADE**'?* and facili-
tated by the use of evidence profiles was used in order to
grade the quality of the overall evidence and the strength of
recommendations. For each topic, the discussion on grading
of the quality of the evidence was led by the ERT, and the
discussion regarding the strength of the recommendations
was led by the Work Group Chairs. The ‘strength of a
recommendation’ indicates the extent to which one can be



confident that adherence to the recommendation will do
more good than harm. The ‘quality of a body of evidence’
refers to the extent to which our confidence in an estimate of
effect is sufficient to support a particular recommenda-
tion.**?

Grading the quality of evidence for each outcome

Following GRADE, the quality of a body of evidence
pertaining to a particular outcome of interest was initially
categorized based on study design. For questions of
interventions, the initial quality grade was ‘High’ when the
body of evidence consisted of randomized controlled trials;
‘Low, if it consisted of observational studies; or ‘Very Low), if
it consisted of studies of other study designs. For questions of
interventions, the Work Group decided to use only
randomized controlled trials. The grade for the quality of
evidence for each intervention/outcome pair was then
lowered if there were serious limitations to the methodolo-
gical quality of the aggregate of studies, if there were
important inconsistencies in the results across studies, if there
was uncertainty about the directness of evidence including
limited applicability of the findings to the population of
interest, if the data were imprecise (a low event rate [0 or 1
event] in either arm or confidence interval spanning a range
<0.5 to >2.0) or sparse (only 1 study or total N <100), or if
there was thought to be a high likelihood of bias. The final
grade for the quality of the evidence for an intervention/
outcome pair could be one of the following four grades:
‘High’, ‘Moderate’, ‘Low’ or ‘Very Low’ (Table 12).

Grading the overall quality of evidence

The quality of the overall body of evidence was then
determined based on the quality grades for all outcomes of
interest, taking into account explicit judgments about the

Table 12| GRADE system for grading quality of evidence

relative importance of each outcome. The resulting four final
categories for the quality of overall evidence were: ‘A, ‘B’, ‘C
or ‘D’ (Table 13).

Assessment of the net health benefit across all important
clinical outcomes

The net health benefit was determined based on the anticipated
balance of benefits and harms across all clinically important
outcomes (Table 14). The assessment of net benefit was affected
by the judgment of the Work Group and the ERT.

Grading the strength of the recommendations

The strength of a recommendation is graded as Level 1 or
Level 2. Table 15 shows the KDIGO nomenclature for grading
the strength of a recommendation and the implications of each
level for patients, clinicians and policy makers. Recommenda-
tions can be for or against doing something. Table 16 shows
that the strength of a recommendation is determined not just
by the quality of the evidence, but also by other, often complex
judgments regarding the size of the net medical benefit, values
and preferences, and costs. Formal decision analyses including
cost analysis were not conducted.

Table 13 | Final grade for overall quality of evidence

Quality of

Grade evidence Meaning

A High We are confident that the true effect lies close to that

) - of the estimate of the effect. -
B Moderate The true effect is likely to be close to the estimate of
3 the effect, but there is a possibility that it is j
| ____substantially different.
C Low The true effect may be substant|a||y different from

the estimate of the effect.

D Verylow The estimate of effect is very uncertain, and often will

be far from the truth.

Step 1: Starting grade for
quality of evidence based

on study design Step 2: Reduce grade

Step 3: Raise grade

Final grade for quality of evidence and
definition

Randomized trials = High Study quality
—1 level if serious limitations

—2 levels if very serious limitations

Consistency
—1 level if important inconsistency

Directness Other

—1 level if some uncertainty
—2 levels if major uncertainty

Other

—1 level if sparse or imprecise data“
—1 level if high probability of
reporting bias

Observational study = Low

Any other evidence = Very
low

Strength of association

+1 level is strong?,

no plausible confounders
+2 levels if very strongb,
no major threats to validity

+1 level if evidence of a
dose-response gradient

+1 level if all residual plausible
confounders would have
reduced the observed effect

High = Further research is unlikely to change
confidence in the estimate of the effect

Moderate = Further research is likely to have
an important impact on confidence in the
estimate of effect, and may change the
estimate

Low = Further research is very likely to have an
important impact on confidence in the
estimate, and may change the estimate

Very low = Any estimate of effect is very
uncertain

GRADE, Grading of Recommendations Assessment, Development, and Evaluation.

2Strong evidence of association is defined as ‘significant relative risk of >2 (<0.5)" based on consistent evidence from two or more observational studies, with no plausible

confounders.

PVery strong evidence of association is defined as ‘significant relative risk of >5 (<0.2)' based on direct evidence with no major threats to validity.

“Sparse if there is only one study or if total N < 100. Imprecise if there is a low event rate (0 or 1 event) in either arm or confidence interval spanning a range <0.5 to >2.0.
Adapted by permission from Macmillan Publishers Ltd: Kidney International. Uhlig K, Macleod A, Craig J et al. Grading evidence and recommendations for clinical practice
guidelines in nephrology. A position statement from Kidney Disease: Improving Global Outcomes (KDIGO). Kidney Int 2006; 70: 2058-2065;**® accessed http:/

www.nature.com/ki/journal/v70/n12/pdf/5001875a.pdf
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Table 14| Balance of benefits and harm

When there was evidence to determine the balance of medical benefits and harm of an intervention to a patient, conclusions were categorized as

follows:

@ For statistically significant benefit/harm report as ‘Benefit/Harm of Drug X'.

‘No difference’ can only be reported if a study is not imprecise.
‘Insufficient evidence’ if imprecision is a factor.

For non-statistically significant benefit/harm, report as ‘Possible benefit/harm of Drug X'.
In instances where studies are inconsistent, report as ‘Possible benefit/harm of Drug X'.

Table 15| KDIGO nomenclature and description for grading recommendations

Grade*

Implications

Patients Clinicians

Policy

Level 1
‘We recommend’

Most people in your situation would want
the recommended course of action and
only a small proportion would not.

Level 2
‘We suggest’

The majority of people in your situation
would want the recommended course of
action, but many would not.

Most patients should receive the
recommended course of action.

Different choices will be appropriate for
different patients. Each patient needs help
to arrive at a management decision
consistent with her or his values and

The recommendation can be evaluated
as a candidate for developing a policy
or a performance measure.

The recommendation is likely to
require substantial debate and
involvement of stakeholders before
policy can be determined.

preferences.

*The additional category ‘Not Graded’ was used, typically, to provide guidance based on common sense or where the topic does not allow adequate application of evidence.
The most common examples include recommendations regarding monitoring intervals, counseling, and referral to other clinical specialists. The ungraded recommendations
are generally written as simple declarative statements, but are not meant to be interpreted as being stronger recommendations than Level 1 or 2 recommendations.

Table 16 | Determinants of strength of recommendation

Factor Comment

Balance between desirable and
undesirable effects

Quality of the evidence
Values and preferences

The larger the difference between the desirable and undesirable effects, the more likely a strong
recommendation is warranted. The narrower the gradient, the more likely a weak recommendation is warranted.
The higher the quality of evidence, the more likely a strong recommendation is warranted. :
The more variability in values and preferences, or more uncertainty in values and preferences, the more

likely a weak recommendation is warranted.

Costs (resource allocation)
recommendation is warranted.

" The higher the costs of an intervention—that is, the more resources consumed—the less likely a strong

Ungraded statements

This category was designed to allow the Work Group to
issue general advice. Typically an ungraded statement
meets the following criteria: it provides guidance based
on common sense; it provides reminders of the obvious;
it is not sufficiently specific to allow application of evidence
to the issue and therefore it is not based on systematic
evidence review. Common examples include recommenda-
tions about frequency of testing, referral to specialists, and
routine medical care. We strove to minimize the use of
ungraded recommendations.

This grading scheme with two levels for the strength
of a recommendation together with four levels of grading
the quality of the evidence, and the option of an ungraded
statement for general guidance was adopted by the
KDIGO Board in December 2008. The Work Group took
the primary role of writing the recommendations and
rationale statements and retained final responsibility for the
content of the guideline statements and the accompanying
narrative. The ERT reviewed draft recommendations and
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grades for consistency with the conclusions of the evidence
review.

Format for guideline recommendations

Each chapter contains one or more specific recommenda-
tions. Within each recommendation, the strength of
recommendation is indicated as level 1 or level 2 and the
quality of the supporting evidence is shown as A, B, C or D.
These are followed by a brief background with relevant
definitions of terms and the rationale summarizing the key
points of the evidence base and narrative supporting the
recommendation. Where appropriate, research recommenda-
tions are suggested for future research to resolve current
uncertainties.

Limitations of approach

While the literature searches were intended to be compre-
hensive, they were not exhaustive. MEDLINE was the only
database searched. Hand searches of journals were not
performed, and review articles and textbook chapters were



Table 17 | The Conference on Guideline Standardization (COGS) checklist*** for reporting clinical practice guidelines

Topic

Description

Discussed in KDIGO Anemia Guideline

1. Overview material

2. Focus
3. Goal
4, User/setting

5. Target population

6. Developer

7. F'u'n'ding' source/
sponsor

8. Evidence collection

9. Recommendation
grading criteria

10. Method for
synthesizing evidence

11. Prerelease review

Provide a structured abstract that includes the

guideline’s release date, status (original, revised,
updated), and print and electronic sources.

Describe the primary disease/condition and intervention/
service/technology that the guideline addresses. Indicate
any alternative preventative, diagnostic or therapeutic
interventions that were considered during development.
Describe the goal that following the guideline is expected
to achieve, including the rationale for development of a

guideline on this topic.

~ Describe the intended users of the guideline (e.g. provider
types, patients) and the settings in which the guideline is

intended to be used.

Describe the patient population eligible for guideline
recommendations and list any exclusion criteria.

Identify the organization(s) responsible for guideline:
development and the names/credentials/potential conflicts
of interest of individuals involved in the guideline’s

development.

Identify the funding source/sponsor and describe its role in
developing and/or reporting the guideline. Disclose
potential conflict of interest.

Describe the methods used to search the scientific
literature, including the range of dates and databases
searched, and criteria applied to filter the retrieved

evidence.

Describe the criteria used to rate the quality of evidence
that supports the recommendations and the system for
describing the strength of the recommendations.
Recommendation strength communicates the importance
of adherence to a recommendation and is based on both
the quality of the evidence and the magnitude of
anticipated benefits and harms.

Describe how evidence was used to create |
recommendations, e.g., evidence tables, meta-analysis,

decision analysis.

Describe how the guideline developer reviewed and/or
tested the guidelines prior to release.

Abstract and Methods for Guideline Development.

Management of adults and children with CKD and kidney
transplant recipients at risk for or with anemia.

This clinical practice guideline is intended to assist the
practitioner caring for patients with CKD and anemia and to
prevent deaths, cardiovascular disease events and progression
to kidney failure while optimizing patients’ quality of life.
Providers: Nephrologists (adult and pediatric), Dialysis providers
(including nurses), Internists, and Pediatricians. |
Patients: Adult and children with CKD at risk for or with anemia.
Policy Makers: Those in related health fields. |
CKD individuals at risk for or with anemia, adult and children.

Organization: KDIGO.

KDIGO is supported by the following consortium of sponsors:
Abbott, Amgen, Bayer Schering Pharma, Belo Foundation, Bristol-
Myers Squibb, Chugai Pharmaceutical, Coca-Cola Company, Dole
Food Company, Fresenius Medical Care, Genzyme, Hoffmann-
LaRoche, JC Penney, Kyowa Hakko Kirin, NATCO—The
Organization for Transplant Professionals, NKF-Board of Directors,
Novartis, Pharmacosmos, PUMC Pharmaceutical, Robert and Jane
Cizik Foundation, Shire, Takeda Pharmaceutical, Transwestern
Commercial Services, Vifor Pharma, and Wyeth. No funding is
accepted for the development or reporting of specific guidelines.
All stakeholders could participate in open review.

Refer to Work Group Financial Disclosures.

kidney disease, anemia, and erythropoietin, transfusion, iron
deficiency, and adjuvant search terms. The search terms were
then limited to years 2006-2010 for studies related to anemia
interventions. For transfusion the literature search was ‘
conducted from 1989-2010. A separate search was run for ‘
observational studies on iron overload and hemoglobin status as
predictors for clinical outcomes. See Table 8 for screening
criteria.

Searches were run in MEDLINE, Cochrane Central Register of
Controlled Clinical Trials and Cochrane Database of Systematic
Reviews. The initial search for RCTs was conducted in April 2010
and subsequently updated in October of 2010. The search for
observational studies was later conducted in September 2010.
The search yield was also supplemented by articles provided by
Work Group members through March 2012, %

Quality of individual studies was graded in a three-tiered
grading system (see Table 11). Quality of evidence (Table 12)
was graded following the GRADE approach. Strength of the
recommendation was graded in a two-level grading system
which was adapted from GRADE for KDIGO with the

quality of overall evidence graded on a four-tiered system
(Tables 13 and 15).

The Work Group could provide general guidance in ungraded
statements.

For systematic review topics, summary tables and evidence

profiles were generated.

For recommendations on treatment interventions, the steps
outlined by GRADE were followed.

The guideline has undergone internal review by the KDIGO
Board of Directors in June 2011 and external review in
September 2011. Public review comments were compiled and
fed back to the Work Group, which considered comments in its
revision of the guideline.
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Table 17 | Continued

Topic Description

Discussed in KDIGO Anemia Guideline

12. Update plan

version of the guideline.

nitions

1. AR -
14. Recommendations

State whether or not there is a plan to update the
guideline and, if applicable, expiration date for this

There is no date set for updating. The need for updating of the
guideline will depend on the publication of new evidence that
would change the quality of the evidence or the estimates for
the benefits and harms. Results from registered ongoing
studies and other publications will be reviewed periodically

to evaluate their potential to impact on the recommendations
in this guideline

and rationale

i : lid
18. Implementation
considerations

implemented.

State the recommended action precisely and the specific

circumstances under which to perform it. Justify each

recommendation by describing the linkage between

the recommendation and its supporting evidence.

Indicate the quality of evidence and the recommendation
strength, based on the criteria described in Topic 9.

Describe the role of patient preferences when a
recommendation involves a substantial element of
personal choice or values.

Describe anticipated barriers to application of the
recommendations. Provide reference to any auxiliary
documents for providers or patients that are intended
to facilitate implementation. Suggest review criteria for
measuring changes in care when the guideline is

Each guideline chapter contains recommendations for
management of CKD patients at risk for or with anemia. Each
recommendation builds on a supporting rationale with evidence
tables if available. The strength of the recommendation and the
quality of evidence are provided in parenthesis within each
recommendation.

Many recommendations are Level 2 or “discretionary” which
indicates a greater need to help each patient arrive at a
management decision consistent with her or his values and
preferences.

These recommendations are global. Review criteria were not
suggested because implementation with prioritization and
development of review criteria have to proceed locally.
Furthermore, most recommendations are discretionary,
requiring substantial discussion among stakeholders before they
can be adopted as review criteria.

Suggestions were provided for future research.

CKD, chronic kidney disease; GRADE, Grading of Recommendations Assessment, Development, and Evaluation; KDIGO, Kidney Disease: Improving Global Outcomes;

RCT, randomized controlled trial.

not systematically searched. However, important studies
known to domain experts that were missed by the electronic
literature searches were added to retrieved articles and
reviewed by the Work Group.

Summary of the methodological review process

Several tools and checklists have been developed to assess the
quality of the methodological process for systematic
review and guideline development. These include the
Appraisal of Guidelines for Research and Evaluation
(AGREE) criteria,*** the Conference on Guideline Standar-
dization (COGS) checklist,**> and the Institute of Medicine’s
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recent Standards for Systematic Reviews**® and Clinical
Practice Guidelines We Can Trust.**’ Table 17 and Appendix
2 online show, respectively, the COGS criteria which
correspond to the AGREE checklist and the Institute of
Medicine standards, and how each one of them is addressed
in this guideline.

SUPPLEMENTARY MATERIAL

Appendix 1: Online search strategies.

Appendix 2: Concurrence with Institute of Medicine standards for
systematic reviews and for guidelines.

Supplementary material is linked to the online version of the paper at
http://www.kdigo.org/clinical_practice_guidelines/anemia.php
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