MiEETEAB O Y 2 v Rz F AARGFIERE R L BEAR O L T& & OB

(AR ] B AR O 57 B 2 0 PN R 272 R A P Mk PR R =52 T P

[FH4] &) K&, HF 6, WE KRB, K #—, S| FA

[Z > =v 7% bv] MR BHE AW ERL & &A% O LM T H#

[EigkEEL (EEEELH)BLIUTE]

BRI ACE WK O PR T P R 5
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HEFFIM K B AT (hemodialysis : HD) HEFICBIFT D2 U AR F 5K ICkT 5

RBSPEIT M THRAR L OBEAHRE SN TV D2, D HEAL TOMEIIITHON

TV, AE, 2011484 H225 2016 4E 3 H ORI Y2 T HD & A L 72 - 7= 322 {4

bk, BRANEMEICHE S TREMIC 4l 2 xR T 5% M ak— NMFEELT

S0 1 HEY 2o Az E U 2R F & (rHuEPO) Z (K & (ke )

L Hb(g/dl) CEloF-fEA =) 2R F P IHIE & (erythropoietin resistance

index : ERI) & L, ERI & &N OB, EA%OAM THKEDOHEEIZOW TR

U7, XP&JEF 154D 55, Bl 112 4, HD & AFAEE o h R fl X 68(61-76)

%, BLERHIR O Je il 1204 (846-1839) H Tdh o 7-. ERI & &K+ & O fHES % 3%

fli L7= & 2 A, ERI 1% HD 3 ABFF i, MER (M) A B REOMBE, miEekfE, i

HBhRTZ7 272 fFIE (transferrin saturation : TSAT), body mass index

(BMI), MiGT7 V7T IV MEEAELRAOHBEZIRD . ERI EOBEENRE I T

WADHRTFAZHOWTOERYE SN CTIE, MR (&), 7=V F o EHFERIEDOMB,

TSAT, BMI " A E R AOHE AR HT-. HDEAH DI 1L 26 il (YL E 8 f5], D>

B 2, Zoft 156 #1) ToH Y, Cox IV — FET V&2 MW THE BB 217

S ZAERIIFEHT Y 27 (NP — KE 1.07, 95%CI 1. 036-1. 093, p<0.0001)

CEHEBICHEELE,., ZLEERITICB VTS, ERI(ANH — K 1.004, 95%CI

1.006-1.072, p=0.019) X, HD & A4, U7 — 7 /LVE A, ML CRP i & T 25K

TV 27 AEBICHEEL-. HDEAH O ERI SEIXZAEGTHRABRLEET L L

2



DRI,

[¥+—U— ]

MEEN, =V 28Kz T RIS, R %



=
Tl

FEHEE IR RAEEET BV TIAAE e E VDR TICR G T+ oEOT Y

AR RTFUNREEINWVWI ERORMEEMNEHRT LI iIcks Tl XD &

DD BEE ML QL O T, EEM HEOK T, LifE A~ b Y R 7 O,

FREGIE O, EMTRAR IR ELHERDH D .

B EmoBEERLE LT 1980 FRICEMR AL Fo ) A eR T o

(recombinant human erythropoietin : rHuEPO) 3 &G L, Isn<fHEHIN A Z LI X

STINLOAMECKFICKELFHFE Lz, BIETIIMIC S Mmd o kv

Darbepoetin « (DA) X° epoetin B pegol(continuous erythropoietin receptor

activator : CERA) 3B 38 X4, erythropoietin stimulating agents(LL T ESA) & #

BT

mHED ESA Z VW THBEMEAmMZ +olcary bhr— L TERWRED Z &1

ESA KIS TEE B ESN, AMTHRAREBEET LI Z ERMLATWS 29, 2015

FEHAREBITESRSOEMEBEB (chronic kidney disease : CKD) BFH I 5 B M

BHMATA T4 NBONTHESAMERIEHEDORFERITEAR TH L A REENR <,

ESAMER IS Z R THAICIEIRRE R IR FERETOHNRETHLHELTWVDH. ESA

BRISEHEICOWTHEREEIZITE > TWW AR WA, 2006 FICEMEOIC L > T

erythropoietin resistance index (ERI) N EZXRIN7=. Z @ ERI # vy, Okazaki

B NIMEEF M BN (hemodialysis : HD) BF CoOLEM T#% 2 MmET L, ERI 10 UL E

TYHAR EHE L, AHEIC Eriguchi 5 YH BRI 45 L ETTPH AR EWRE L.

4



ZDX O ERIIZHER HD R 1B T D ESA RIS EE L LT, £/ 7% Ml

K+ELTOHERAMERREEINTWDED, HDEABOBZFICOWTIT+oICHE S

T\, 22 CTAE, a3 Yko HD 8 AR EFE 2 %I ERTI L EG % &0 M

BZ DWW TRRES L7z,

R E TGk

AW ERITHEHEZE AT aR— MR THS. 200114 H 1 BHS 2016 4 3 H

31 HORICHBE TABED DB HD 2 H A L, BEe& (245 E R THRMERF HD &

W SUT- 322 JEMI 2%t 5 & U7 (Fig. 1). FRANEEUE | T B (16 f5]), HD #E A

5iRBEE TOMME D 60 H LA Bk L7 8 (10 1), ESA ZfiH L Tun7Zan s (10

), FTERE 9 6), MmEEERASOFEH 9 #]), CERA ZfEHT0EFE B #]), HD

& MR BT OF A B ik o0 /e (4 B)) , Wi i & OF (2 611D, TR B IR i PR 22 o & % 3

2 ), MEMEZEN T2 D HD ICBAT LCBHE (LB, ZoiEmc Yk & B L2

DEBLNTWD ERBEREALUSTHER HD 31T o T 5 3 (100 ) & L7, BRI E

IZLD 16860 RBFEZERA L, BEIC 154 Bl 2 RIFEORISRE LT,

HD EAMI ORI E s & LT, HD & ARES, 5], 17 —7 VEADORF M, dry

weight (DW), BMI, JFUEMH, PifFEl, ESAOFHER C2H#AE L. 7, HD &

AHNZ BT 2 IBEEEMOMEHERAT — %6, AMEKE (WBC), ~F/m b i

(Hb), fHIEH L 7 A (corrected calcium: cCa), MU > (phosphorus: P), El

AR BR A L > (intact-parathyroid hormone: intact-PTH), MmigF#H&EH (TP),

5



myE7 /v 3> (Alb), JR#FEZEFE BUN), 7 L7 F =2 (Cr), JRE (UA), Ini&k

(Fe), 7 = U F > (Ferritin), IMiE#H & S5 HE (total iron binding capacity:

TIBC), MyE T v A7 = U Affn/E (transferrin saturation: TSAT), g

(TG),HDL = L A5 1 —/b (HDL-c),LDL = L 25 a2 — /L (LDL-c), C i~ E [ (CRP)

FOFRENE L. FREHORRIKT —ZICESWTERIZH B L, FHEKF LD

MBI OWTHB LZ.ERIOEHRIT 1B Y7V © rHuEPO Z#{K & (kg) & Hb(g/dl)

TEl->7-fEE L, ERI=1 Y%7~ Y ® rHuEPO &/DW/Hb TEH L7~. DAIZSOWT

XN FETOHRE Y225, rHuEPO & DA DL %A 200 : 1 THE L7-. FHEIMEB I1X

BT E L, HEEOBREKICMZ T, BRI RMER HD 2 AT S TV D %58

FZDOLNY DT EFEKBEOZES A A OTHEALD 201843 31 HF TOERE,

o Ak (@EE, REICK TR YY), HEICE L Ciiliad 74+ 2 —L, ERI R®F D

EPDORF & OBEEBRETL 7=,

AWFIEIE, BARZEEE TNE2dR LT oMEFICHET IMELZES] KR

W7 2585) DK EZIT T WD, RBEMBNNY ST ERERE D b IXHE R FE S

MIANZRMGR LT DR FICHET 2MEZEAER IS LAEKRVZE~D SN Z 5,

KR ZE T TWD KR EF 2723-2732).

e EHFRAT

EREAE D D HIEBDAICHE > b DI FHME HFERFEEEZ AN TERRL, ERY

AU D2V O RAE (5 1 W E-5 3 M) ZH VTRl 4% A

6



FEBIZONTIHZEDOKEEAN— T =Y %" L7, ERI LARFOMHBIZHOWT

I3 B B2 D T Spearman O NEQLAE BIR L & sk o, 2 B S W CHEE R 47

BiFot. E7 Cox HUINF— FEF A2 AVWTHER, £ERBITF 2T, +

RTOBEET MMM EEZITY, PIEO.OS KX AZT L L. Y 7 MiX JMpe

13 (SAS Institute Inc., Cary, NC, USA)ZfEH L 7-.

T S

1. XR—2 5 4 B BHEE (Table 1)

SHRBHE A5 S, BMEE 112 6], HD B AFERN L 68(61-76) %, B2 M

(3 1204 (846-1839) H TdH » 7. JFUREITHER W IERIE 62 f, BHEA(LIE 25 41, 12

PSR ER AR 25 15 B, B EATMER ERIKRE % 4 B, = o fth 34 B, RBF 14 | TH » 7=.

STHREBEHE 2RO Hb fE1E 9.65(9.0-10.4) g/dL & 2015 4EhK CKD R EF 2B 1T 5 EMEA

MIBEDOHA RT A L ICRBITHEEMEICEL TCWRho7-. 1M YS72Y ® rHuEPO

1% 8000 (6000-12000) HA{7 /M, ERI 1T 14.6 (10.2-20.8) Th »7~. kA HIZ>

W CIT I VE 8 48.5 (34-67.8) mg/dL, TIBC 227.0(198.0-267.8) u g/dl, TSAT

21.4(15.3-30.3) %, 7= U F > 126.0(85.0-157.3) ng/mL & 2015 4 hK CKD A #H T

BILZEMBEMRREONA FT7A4 BT 5 BEHEOHEMHANTH 2. £/, P IH

L 5.1(4.4-6.2) mg/dL, cCa (L 8.7(8.3-9.2) mg/dL, intact-PTH (X 205(128-308)

pg/mL & CKD ICfE 9B « I % T LR FE%E (mineral-bone disorder) (CKD-MBD) &

PEITA R TA LV OEHRBENTH - 2.



2. ERI & &K+ & o B

ERI & &K+ DOBH#EZ 5 7= Spearman O JENABRIfR K 2 K 7= (Table 2).

HD 3 A KE4F i (n=154, rho=0. 2786, p=0.0005), %] (n=154, rho =0.225, p=0.005)

FAEREOHBEZRO . SMRH~—F — L OEETIE, MmiFEk (n=152, rho=

-0. 2213, p=0.0061), TSAT (n=152, rho=-0.2232, p=0.0104) & FE B DOHE %7

W 72, TIBC(n=152, rho=0. 0115, p=0.8882), 7 = U F > (n=152, rho=-0. 0652, p=

0.005NIZOWVWTIXHEERMHBEEZR DR >7-. CKD-MBD ~—h— & O @ T, P

(n=154, rho=-0. 0886, p=0. 2744) , cCa (n=154, rho=-0. 0701, p=0.2744), intact-PTH (n

=154, rho=-0. 0124, p=0.8783) L A ERMHEAZE O h o1z, KE~Y— D —ITONT

X, 77 2 (n=154, rho=-0.2822, p=0.0004) (XA =2 A DO %, BMI(n=154,

rho=-0.4301, p < 0.000D) T A EXLAOHEBEZ R D=2, FIEIEN (n=150,

rho=-0. 1682, p=0.0397), HDL-c (n =145, rho=0. 1875, p=0.0397) , LDL-c (n=151,

rho=0. 0308, p=0.7075) L 1T A ERMEZRO o7z, RIE~Y—H—IZOWTIT,

WBC, CRP & HICHEBELRMHMBEIZBD ol FEHEE /N FiEZ2 7= EBITE ST

(table 3) T X & ( B coefficient=0.1748,p= 0.0254) , BMI( B

coefficient=-0.2861,p=0.0014), TSAT (B8 coefficient=-0.2329, p=0.0034), 7

= U F (B coefficient=0.2520, p=0.0024) N A EZEZ RO, HD EAREEH (8

coefficient=0.1173,p=0.1573), 7/ 7 X (B coefficient=-0.0014, p=0.8548),

HDL-c (B coefficient=0.033, p=0.6779), CRP(B coefficient =0.0663, p=0.3897)

TEEEZEZRD o T,



3. HDEAHIZRBIT D FRIK DMK

Cox WPINY — FET L EZ AW THERMBT 21TV T & AR Film, MR,

BF—FLMA, PERE, AEIERET R ) & OB 2 RA LR, 1D

WOAWREN, U7 — 7 VA, DW, IiE Cr f, cCa, CRP, ERI ® 7 HEHH N

CAHEEICHE L7 (Tabled). 2@ 5 6 ERI X, "Y' — FE 1.07(95%CI 1. 036-1. 093,

p<0.001) THo7=. WIZTHR EHENREIILTWVWDHIEHE TH S HD EH ARER, M

W, BT —F7 )VEA, diabetes, ischemic heart disease, 7 /L7 I, CRP, ERI

D 8IHH TEEEMINT 21T 7= (Table 5). ZEEMAr OFERIZB W TH ERI TV

— Rk 1.04(95%CT 1. 006-1. 072, p=0.0190) TH VY £ 1=V 27 L HEICEHE L 7-.

0%, HD AR (HR 1.97, 95%CI 1.017-1.129, p=0.0097), 7 —7 /L& A (HR

2.84, 95%CI 1.178-7.589, p=0.0195), CRP(HR 1. 33, 95%CI 1.083-1.626, p=0.0064)

bREETCY A7 EABEICHEEL.

%

Bl

ESAME SR ME DO FEFE & L T ERI 28 42" S Nk Rr HD BRE 1281 5 BRI mfE & Em T

BARBEOBEENAHE VVEI R TWDH 2, HDE AT D ERT L E A% OEMTH

OEEICOWVWTIEINETHREIN TR W, RBFEIZEB W T HD E A#H o ERI & %

DHBDOAEMTHOBEZME LR, HD B AR @ ERI &fE1X HD B A% O 44T

BARLBEET DL ENRBR SN,

2015 4F A AR BITEFES O CKD BEICB T 2B MM A KT 4 > ¥ TiX ESAMKK



ISR B e 5 2 DR F L LT, FHEE X I RZ, CKD ©&OHE GHALE Hi,

EVERESE, UIE 2 £), CKD O FEAE (A% B HIR BRAE BE T IE 72 &) 7e 3 22 1S

HBITWD . AL T ESARSOGPE & U TH W2 ERT IR (Bet), SR~ —4

—THDHTSAT, 7=z F v, RE~—HD—THDHBM EtAERLMBEZEDZ. i

W%t L, CKD-MBD ~—#—T&® % P, cCa, intact-PTH, KJIE~—T—Th 5 WBC,

CRP L IZHAEBERMBEEZRD -T2,

AR R E X ESA IR ED EHE RV R RFTHY, LT X D 728 T ESA

BRI EZ E T BN TVWD. ATV VI TAKR SN D T F RARL

ELUTHOYVEERHBLZHBEL TS, ATV NI EB LY EZ ARTFE L TIIEEOR

T, KA, BHMEERETTRANEML, =) 2R F ORI I 0 FBIEI

LB V. CKD BHETIRHBERIER = U A F=F L O F A £10 LY BT o~

TV UERMRBITTEL, BENALOHMGIEKT IS TR AT U RERN B

HE2 9, AT UFMBNS S MK ~DO S AT 50, ~NT Y

MEMT 22 LR TMEHOKRTE 72 FrOEMAEZ Y, BKFHKE

X T O ESARKINEEZSI S EZ . — RIS oBEE & L Tix, TSAT, 7

T UFURNHVWLNTED, TSAT<20%E 7 = U F i <100 ng/ml X8R Z O Al fE

PRBH Y, ESA KRG L BET 2 Z &N ME S TWD V. KBS Tl &EE 5

Br© TSAT JX ERI ¢ BB AOME, 72U F L 3AERTEOMBEEZIROTEL HD

HAMICEBWTS ESAMKKIGHE L B 925 Z E A RSz, BSAKK G E 7 =1

F Ul , TSAT & ORI TlE, Hamano & P 13#E#RF HD BB & 2B 1T 5 TSAT 20%L4 |,
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20KV & 7 = U F L fE 100ng/ml LL I, 100ng/ml £ T 4 BEIZ 417 T ERT & o Bl

ERALIEL ATV F LD b ISATO A ESMER S D~ — 5 — & LTH

THDHZ EEWEL, DDEAOKRGF TH D RKFIEDOFERETH —E L=, TSAT (KM

X, EEE CRP(high-sensitivity C-reactive Protein: hs—CRP) &l & OB E N H

D 1O FEEICKIENEE L TWAAREMENRRE K TW5S.  CKD B, iz HD &

FHITHIET H MIA (Malnutrition, Inflammation, Atherosclerosis) JEfERE Tl E

b, @MERIE, BARBELSHAEICEEBL TUREXSELL T EEh TS 1Y,

MIA JEfEREDEMERIEDOREFNRIRK L L TRBIERESCHRIIL A ML 2D LT X

- T advanced glycation end product (AGEs) 23 ¥ A0 L, RIEMY A I A » EAEN

FERENDIEVIEFEREZ LN TWS P, KBS TIE, hs—CRP ZHIE L TV 7220

23, ERIIZTSAT L I1ZEAD, 72U F U LIXEOHENRH Y . ESAKK s BE T

T DX REERIECEENEZEL TWD EHH ST,

FEEES ESAMEKISHEDO Y ZZ7FHF & LTmobnTEY ¥, HE H Ho 7

TIURBMI, HEAATNERI LEENHDL Z ERBMEIRL TS W, KIFEIC

BWTHLT7 A7 I, BMLIZERI EHAERAOHBEZRD . 717 I iTA

PE - BIERIECKVIETT 200, RIERKEOFESL SO THMT 2 &N

B IS, E-AM - B ERIERTE TIT IFN-y ° INF-«, IL-6 72 & O %K JE M3

A MIA BIRMERBTERE D P AR B &2 FHLE L, ESA (RSO RINIC /2 5 & & 2

BN TWAS . CRPR IL-6 IZBNTBZFO THBMERFDO—>THY, ERI & BHHE

WD ENHEINTWD W0 KB TIE ERL IS 5 & Bbh 5 #UfLE,
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HEmEEielroat, BEMEREREDEFT LRI L TEB L, WBC H HRE 5900

(4700-7500) /u L, CRP 0.15 (0.05-0.61) mg/dl & RIE~—D—DOENE2IKE LT

K<, ERI ¢ AERMHBEZB O ot E2 NS, Z0O X H>RAEM - BMHRIE

WZ LWEEHIIBWTHET AL 7 I23.303.0-3.7) g/dl ERFBREIZRAETH-

7. TR ENTARE ICHEA R RERE CHD protein-energy wasting (PEW) O

HEEMTHDHT VT I <3.8¢g/dl # FlEI>THY, HDEAH D ERI I EB L= L

EZzoNn5. BEEMHITIZBWTIZ BMI(n=154, rho=-0.4301, p < 0.0001)X& b

< ERT EAHBI L 7272%, BMI OFEICIFEREN G EN 572D ERI & OB R -

FAREMIIRETCEX AR, L2 LARNS, Lopez—Gomez 5 i, Hb fHIZZE D 72 Wi

Ff HD 23 % BMI 30 kg/m> T 2 BEIZ4> 1) ESA & 4 Hels U7- 455, BMI 30 kg/m®

LEOBRBEHO FNABIC ESA FHER Dot #E L TWDHZ LvE, BMI

X ESAMKR S TE E BIE N & 2 afREME N RIB I L 5.

TORAME R R R RE T E (T E B R A L 2 2 L, EMmRESMK T 95 Z & T ESA

BRI Z & 23 . EBR R FRRELVE L PEEEH OGN AHREL,

RMERFMEZEMT DL ENTVD 2 REFEICE W CTIEAFIAHE & HD #AIC &

W CKD-MBD ~— 7 —OEFEHNLEL THBY, P, cCa, intact-PTH & ERI 1T H & 72

BaRoiholceBZBZXbN5.

RIZ HD 3 AH] & HEFFHIIC B 1T A ERL OEWIIOWTEZE TS, HDEABREFICE

WU, SRR, RBEEER L O ESARK IS EBEET SBEHDO Y X 7 [HF D

12



o b — N —RICBTIT AW O ERT IZHMEEFHD R L e U 2 I 5 E &

0, TR EMBT20IEIARH TH o, EE, KU TIIHER HD B F & %45

L L7 EBriguchi? 50845 X0 6 ERI DNEMARLTWS., SREBEHFOBREY N

WD T O BHAMIZ B 2 O L2y, ARWFJE T ERT & BAE L 728U~ — U —

Thir 7z VF, v —H—ThHAHT VT I 0L, #HE HD HTOWFZE L g4

LEEHPARTHY, HDEAMIZEBWTERI @B LR 2 LIZEE LR

PN D D .

AKWFZE CERIIZZ A BEBMITICB W T AT — R 1.04(95%CT 1. 009-1. 071, p=0. 0141)

CHEEFEERD, DEAMICBWTHZO ERI BEIZEABZLO LM THREOMST

LGN+ ThdZ ENRBINT-.

AMFEDOMA L L TEHERDOZLEREZEZOND. FICHEXOMETH Y, R

BER N 1540 DA THD. H ICH EABICEIT A ERI GiEEr&ET S 2

EREMTRELETOINEIDIZOVWTETMFT TE TV RWATH D, RKIFFRIC

BWTHEAOERI EHEOHIRFE2RHFELEN, TR 2K ETDH

& TERI ARIFICIER T L, EMTRIUET D20 LEINICOVTIEIHREEZENZ

MO DHEEFHD 2% 17 CWAZ &6, ERI ORI 2T — 2 25852 0N

WTHY, RATETOARL. 4%, HMEHRICE O THRMT S MELE LD

ns.
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AEEE

HARANDHD HEABOEEZIZH T, HEAH ERT SEIT HD EARZ O LM TRAR

CRET S NI I T,

e

ARG D FZREIZHT-0 T HE2TEE £ L7-HMEEF HD fask ORI O X 0 F L
EFET
FI 4% HH I

ARWFIEICER LB R T NS REER T H Y FEA.
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Figure Legends

Figure 1. Study participant selection flow diagram
* patients who were received maintenance hemodialysis in medical

institutions without hospital and clinic cooperation
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Abstract

The relationship between the erythropoietin resistance index during
initiation of hemodialysis and subsequent prognosis in maintenance
hemodialysis patients.

Tomoki MORIKAWA, Ken ISERI, Taro INABA, Junichi HAYASHI,
Takanori SHIBATA

Division of Nephrology, Department of Medicine, Showa University

School of Medicine

Previous studies have shown that hyporesponsiveness to
erythropoiesis-stimulating agents (ESA) in maintenance hemodialysis
(HD) patients is associated with high mortality. However , the
relationship between responsiveness to ESA during initiation of HD and
subsequent prognosis has not been studied. We conducted a retrospective
cohort study of 154 patients (112 males; median age 60 years) who
initiated HD between 2011 and 2016 and met our criteria. Erythropoietin
resistance index (ERI) was calculated by dividing the weekly dose of
recombinant human erythropoietin (IU) by body weight (kg) and
hemoglobin levels (g/dl). First, we examined the relationship between

ERI and several biomarkers such as iron metabolism, chronic kidney

19



disease-mineral and bone disorder (CKD-MBD), nutrition, and
inflammation markers. Second, we investigated the association between
ERI and all-cause mortality by using the Cox proportional hazards
regression analysis. The median follow-up time was 1204 days. ERI
showed a significant positive correlation with age, female gender and
negative correlation with levels of serum iron, TSAT, albumin and body
mass index by using Spearman's Rank correlation coefficient. However,
CKD-MBD, and inflammation markers were not significantly correlated
with ERI. By using multiple regression analysis, ERI showed a
significant positive correlation with female, TSAT and negative
correlation with ferritin, BMI. During observational period, 25 patients
died of infection (n=8), cardiac disease (n=2), and others (n=15). It was
revealed that high ERI was an independent predictor for mortality by
Cox proportional hazards regression analysis (Hazard ratio 1.04,

p<0.05). Taken together, high ERI during initiation of HD is associated
with increased mortality and may be a significant independent risk

factor.
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322 dialysis introduction patients

168 patients were excluded

- Cancer patients (n=16)

- Over 60 days from introduction of hemodialysis to discharge (n=10)
* Not receive ESA therapy (n=10)

- Dead during hospitalization of initiation of HD (n=9)

+ Hematological malignancy patients (n=9)

- Epoetin B pegol user (n=5)

- Complementary hemodialysis for peritoneal dialysis (n=4)
- Sepsis (n=2)

- Active bleeding (n=2)

- Patients who was transferred from peritoneal dialysis (n=1)
+ Lost to follow-up* (n=100)

154 patients were included in the study




Table 1. Baseline characteristics of the patients

No. of patients 154

Age (years) 68 (61-76)
Gender, n (% of male) 112 (72.7)
Central venous catheter use, n (%) 68 (44.2)

Dry weight (kg) 56.25 (47.18-64.7)

BMI (kg/m?) 21.4 (19.3-24.1)

Primary disease, n (%)
DMN 62 (40.3)
Nephrosclerosis 25 (16.2)
CGN 15 (9.7)
RPGN 4 (2.6)
Others 34 (22.1)
Unknown 14 (9.1)

Comorbid disease, n(%)
Hypertension 137 (89)
Diabetes 88 (57.1)
Dyslipidemia 52 (33.8)
Chronic heart failure 61 (40)
Ischemic heart disease 48 (31.2)
Stroke 25 (16.2)
Peripheral arterial disease 40 (26)

ESA (rHUEPO, I1U)
ERI* (1U/week/kg/g/dl)
WBC (/uL)
Hemaoglobin (g/dL)
Total protein (g/dL)
Albumin (g/dL)
BUN (mg/dL)
Creatinin (mg/dL)
Uric acid (mg/dL)
Serum iron (mEg/L)
TIBC (pg/dL)

TSAT (%)

Ferritin (ng/ml)

P (mg/dL)

cCa (mg/dL)
intact-PTH (pg/mL)
Triglyceride (mg/dL)

LDL-cholesterol (mg/dL)
HDL-cholesterol (mg/dL)
Glycated albumin (mg/dL)

CRP (mg/dL)

8000 (6000-12000)
14.6 (10.2-20.8)
5900 (4700-7500)
9.65 (9.0-10.4)
6.27+0.60
3.3(3.0-3.7)
52.1 (42.5-64.8)
7.60 (6.03-8.97)
7.4+1.31
48.5 (34-67.8)
227.0 (198.0-267.8)
21.4 (15.3-30.3)
126.0 (74.5-224.5)
5.1 (4.4-6.2)
8.7 (8.3-9.2)
205 (128-308)
116.0 (85.0-157.3)
85 (68-112)
45.0 (35.0-58.0)
17.1 (15.0-19.2)
0.15 (0.05-0.61)

Values are represented as mean (£SD: standard deviation), median (interquartile range), or Number (percentage).
BMI, body mass index, DMN, diabetic nephropathy; CGN, chronic glomerulonephritis; RPGN, rapidly progressive
glomerulonephritis; ESA, erythropoiesis stimulating agent; rHUEPO, recombinant human erythropoietin; ERI,
erythropoietin resistance index; WBC, white blood cell; P, phosphorus; cCa, corrected calcium; intact-PTH, intact-
parathyroid hormone; BUN, blood urea nitrogen; TIBC, total iron binding capacity; TSAT, transferrin saturation;

CRP, C-reactive protein

* ERI =recombinant human erythropoietin/week/DW/Hb (IU/week/kg/g/dl)



Table 2. Univariate Spearman’s Rho correlations of ERI with othe variables

ERI

Variables Rho correlations P
Age, years 0.2786 0.0005
Gender, female 0.225 0.005
Central venous catheter use 0.1121 0.1664
Hypertension, % 0.0096 0.9064
Diabetes, % -0.0587 0.4693
Dyslipidemia, % -0.0547 0.5007
Chronic heart failure, % 0.1226 0.1298
Ischemic heart disease, % 0.0237 0.7709
Stroke, % -0.0069 0.932
Peripheral arterial disease, % 0.1439 0.075
WBC, /uL -0.13 0.1081
CRP, mg/dl 0.1368 0.0906
Serum iron, mEg/L -0.2213 0.0061
TIBC, pg/dl 0.0115 0.8882
TSAT, % -0.2232 0.0104
Ferritin, ng/ml -0.0652 0.0057
P, mg/dL -0.0886 0.2744
cCa, mg/dl -0.0701 0.3879
intact-PTH, pg/ml -0.0124 0.8783
Albumin, g/dI -0.2822 0.0004
BMI, kg/m? -0.4301 <0.0001
Triglyceride, mg/dl -0.1682 0.0397
HDL-cholesterol, mg/dl 0.1875 0.0239
LDL-cholesterol, mg/dl 0.0308 0.7075

Rho correlations were computed using the Spearman’s rank correlation coefficient.
ERI, erythropoietin resistance index; WBC, white blood cell; CRP, C-

reactive protein; TIBC, total iron binding capacity; TSAT, transferrin

saturation; P, phosphorus; cCa, corrected calcium; intact-PTH, intact-

parathyroid hormone; BMI, body mass index



Table 3. Multiple linear regression analysis of predictors of ERI

Variables B coefficient p-value
Age, years 0.1173 0.1573
Gender, female 0.1748 0.0254
BMI, kg/m® -0.2861 0.0014
Albumin, g/dI -0.014 0.8548
TSAT, % -0.2329 0.0034
Ferritin, ng/ml 0.252 0.0024
HDL-cholesterol, mg/dI 0.033 0.6779
CRP, mg/di 0.0663 0.3897

B coefficient were computed using the least squares analysis.

BMI, body mass index; TSAT, transferrin saturation; CRP,
C-reactive protein



Table 4. Univariate Cox proportional hazards analysis to determine predictors of all-cause mortality

Variables (Unit) Unadjusted

HR (95%CI) p value
Age (per 10 year increment) 2.37 (1.042-1.138) <0.0001
Gender (vs. female) 0.52 (0.236-1.200) 0.1216
Central venous catheter use (vs. No use) 3.60 (1.565-9.288) 0.0022
Diabetes (vs. No) 0.48 (0.210-1.070) 0.073
Ischemic heart disease (vs. No) 0.88 (0.341-2.021) 0.7707
Dry weight (per 1 kg increment) 0.95 (0.915-0.984) 0.0055
cCa (per 1 mg/dl increment) 1.91 (1.073-3.578) 0.0263
Creatinin (per 1 mg/dl increment) 0.70 (0.547-0.876) 0.0011
Albumin (per 1 g/dl increment) 0.63 (0.286-1.504) 0.2823
CRP (per 1 mg/dl increment) 1.26 (1.054-1.463) 0.0148
ERI* (per 1 IU/week/kg/g/dl increment) 1.07 (1.036-1.093) <0.0001

Hazard ratio were computed using the univariate Cox proportional hazards analysis.
cCa, corrected calcium; CRP, C-reactive protein; ERI, erythropoietin resistance index
* ERI = recombinant human erythropoietin/week/DW/Hb (1U/week/kg/g/dl)



Table 5. Associations between selected variables and risk of all-cause mortality

Variables (Unit) Unadjusted Multivariate-adjusted
HR (95%Cl) p value HR (95%Cl) p value
Age (per 10 year increment) 2.37 (1.042-1.138)  <0.0001 1.97 (1.017-1.129)  0.0097
Gender (vs. female) 0.52 (0.236-1.200)  0.1216 0.83(0.332-0.463) 0.6914
Central venous catheter use (vs. Nouse)  3.60 (1.566-9.288)  0.0022 2.84 (1.178-7.589) 0.0195
Diabetes (vs. No) 0.48 (0.210-1.070) 0.073 0.50 (0.196-1.178) 0.1133
Ischemic heart disease (vs. No) 0.88 (0.341-2.021)  0.7707 0.97(0.318-2.714)  0.961
Albumin (per 1 g/dl increment) 0.63 (0.286-1.504)  0.2823 1.12 (0.477-2.611) 0.7993
CRP (per 1 mg/dl increment) 1.26 (1.054-1.463)  0.0148 1.33(1.083-1.626) 0.0064

ERI* (per 1 IU/week/kg/g/dl increment)  1.07 (1.036-1.093)  <0.0001 1.04 (1.006-1.072)

0.019

Hazard ratio were computed using the univariate and multivariate Cox proportional hazards analysis.

CRP, C-reactive protein; ERI, erythropoietin resistance index
*ERI =recombinant human erythropoietin/week/DW/Hb (IU/week/kg/g/dl)



