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A EIRF IR AR (CACS) S REAR F A £ F AR5 B S I fe i FH L AWK, BR SGHFNABFERAEFN
CACS 3R, £ ¥ it 5% L (P>0.05) ;42 ROX 41 % 474 57 7] J& 69 CACS Z 147 24K T EPO 8 % 4 (P<<0.05). WL EZ#%
TG SR B ABE EI RS AR, 2 R GTFFEL(P>0.05), Mr 4], ROX 40 & & o9 fi 5 o oo AR SE 2 A
& 2 FAKT EPO4(P<<0.05) 42 75 40 18] B o AR 09 R A 5 £ F R4t 5 EL(P>0.05), 4518 5 rHuEPO bLik, ¥ 7 &)t 7T 4k
3T 3E 4% MHD % 7R S IR BRARAE R, L9864 A T 0 MHD & 8 U 5T 55 P a9 & & .
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Effects of roxadustat versus recombination human erythropoietin on coronary artery calcification in
maintenance hemodialysis patients

WEN Yang, XIA Yunfeng, GAN Hua, LI Zhengrong, GONG Ying (Dept. of Nephrology, the First Affiliated
Hospital of Chongqing Medical University, Chongging 400016, China)

ABSTRACT OBJECTIVE To compare the effects of roxadustat and recombination human erythropoietin (rHuEPO) on coronary
artery calcification in maintenance hemodialysis (MHD) patients. METHODS In retrospective analysis, MHD patients prescribed
roxadustat in the Blood Purification Center of the First Affiliated Hospital of Chongqing Medical University from April 2019 to June
2021 were selected as the ROX group (56 patients) , and MHD patients prescribed rHUEPO during the same period were selected
as the EPO group (60 patients), and follow-up observation was conducted for 12 months. The differences in laboratory index,
coronary artery calcification score (CACS), and cardiac ultrasound parameters before and after treatment as well as the occurrence
of cardiac and cerebrovascular adverse events during follow-up period were compared between the two groups. RESULTS There
was no statistical difference in CACS between the two groups before and after treatment (P>>0.05) ; but the difference of CACS in
the ROX group was significantly lower than the EPO group (P<<0.05). There was no statistically significant difference in cardiac
ultrasound parameters and laboratory indexes between the two groups before and after treatment (P<<0.05). The incidence of
apoplexy and myocardial infarction in the ROX group was lower than that in the EPO group (P<<0.05) , and there was no
statistically significant difference in the incidence of hospitalization due to heart failure between the two groups (P>>0.05).
CONCLUSIONS Compared with rHuEPO, roxadustat may have a positive effect on delaying coronary artery calcification in MHD
patients and may be beneficial in reducing the incidence of myocardial infarction and apoplexy in MHD patients.

KEYWORDS roxadustat; recombination human erythropoietin; maintenance hemodialysis; coronary artery calcification
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B PEZ L2 MHD 5 5 W R IEZ — . IR
TG BT ) E s S AR T G R 414
Jito 4= 1, 2 (recombination human erythropoietin, tHuEPO )
SCHE I P R 21 40 e A R (erythropoietin, EPO) Yk
JE RN R LA AT . gt 3 E MHD B
rHUEPO 1) {8 1 3 15 35 98.7% , (A 2% Il Y& I 15 b5 AN Ky
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TP EAE EPO Hk B2 1 25 ) —— AR 4807 S R 1 i 2 e
AL Tt 4110 i 5791 (hypoxia-inducible factor prolyl hydroxylase
inhibitor, HIF-PHI) #% JF & & T & 1 22 I i) 33 8 1 il
SR 5 . SR, K45 5 I F 1o (hypoxia-inducible
factor-1ac, HIF-1o) 5 1fil 5 85 4k %5 U A e ——F i 5%
AT 43T 405 161 2 DR PR AR T EALIT 2 5
P J5 K B, HR A I35 Hh HTP-1 o e B I 25 e IR 3 ik 4541k
14 3 R 17T R, I 5 eIk 3h kA A ARS8 (coronary
artery calcification sore, CACS) % IEAHC , H AT BB AL M 7t
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Wi 4b 5 v 0 b E A R A [ b ) BE 25 5 R &
A PR, B 25 i H20180023, KA 20 mg] i 5 # 56
B ROX 21, 4 A (o FH = 2 AR 41 3R 1 39 (CHO
M) (MY ZEE M EY T RA RN A, E 2T
S20133010, HiLA% 5 000 TU/3Z ) Y (8 60 Bil/E A EPO 4,
WELHT RIS R 124~ H o B Ub wl b A tHUEPO F Al FH 5
T R R E A I 2T 36 K SE——ROX 4 i 3
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b A b R 4 3 S A 80~ 100 mg (THAH <
60 kg 1988 ) 8 120 mg (T1AEE =60 kg i) E# ) , B4 3
K, FIR 72 ILB0GE B 46 9 4 1 s EPO 2H f8 % rtHUEPO
B4 I T D 4 6] 100~300 TU g, B2 T T 5 i e i o
T AEMLRGE T A o5 . PRALR R 23 0 & G
I it CRR AR A IVBCE BT kb SE AR i T 2L 40 55 ) ik
AFIRIT o WLEEIBITAIAR R B 1~2 > 7 W0 ) ol 214 K
- B 2 2 ), LIRS R I £L A UK P R R
110~130 g/L M, 25 P R 209 H o I 5dii 3
T IR B M Ak PO e D B R e . ARRESRY
LT HR R R A I 51 2 WA AR H I I H S5
2021 FFRMEZH (20214201) ],
1.1.2 WA SHEER PR

ARWFFERIHATRIER : (1) FF5 CKD 5 B2 WiRifE,
HAEW =18 % 5 (2) KIATEFR e VA O AT 10
BN, BB =34 (58 3 Yz A , B 0GB A
3.5~4.0 h) ; (3) AL I 2T 8 (/K P> 90~ 130 g/L, Ifil
55 7K 3k 2.00~2.30 mmol/L, Ifil # 7K -y 1.14~1.78
mmol/L, 4= Bt H R 55 (i 3 2 (intact parathyroid hormone,
iPTH) <600 pg/mL.
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AR IR [ P T el = R R
(low density lipoprotein-cholesterol, LDL-C) . {7 % J& fig
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e
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SCRIAT T B A AT 0, AR 5 i A8 Ak g AR g
CaScoring #4115 CACS.
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C1 N
LVEDD) | Z& == 5} 1fil. 43 %% (left ventricular ejection frac-
tion, LVEF) | 45 Ji5 1# 4% (right atrial transverse diameter,
RAD) . £i & T Ji & (right ventricular anteroposterior
diameter, RVAD) ,
1.2.3 AR B T 1A [B) 00 10 00 A8 = 14 2 A 47 0 1) k)
s

O s P 2 i 1 40 1) A DRI 7 3 o (AR f AR o0
BOAERE O URESE A S 0 Y S8 R ) — AR
R 2R R) U G A A 141
L3 SFitFEFE

K SPSS 24.0 R ARG AT S 27
TEZ 3G By 2255 MR T SR DL x £5 R, SR M
SEAEAS K B R AT AR s AN IR TE 28 43 A i TR BB
[M(Pss, Pis)]13% 7 , 2K HAEZ 80K 5 H i Mann-Whitney
UK B H#EA T H A THECRORH MBI (%) 3R , SR X A 9 ik
Pl LR, K367k a=0.05,
2 #HR
2.1 WABRE—MABMNARZHREREISIREE

P2 FRE B AR IS S b | D S ) B BT
BMI i Hr a9 i s | 11 AR 259 P 2 — Rt Le A, 22
Ei’/ﬂﬁfﬁfﬁix (P>0.05) ; M2 FL 4 A ZHLIS A9 I0LES |
I iPTH 3% A7 i UL GEATET IR R A HAE 1 i
JIE L2128 KOV 5 52 50 3 K A bs LUK, 22 R T 4E
TR X (P>0.05) . £ 1Y 1 mmHg=0.133
kPa) %2,

®1 MABRE-MERLILER

(left ventricular end-diastolic diameter,

IHT. MR

Uil ROX41(n=56)  EPO4L(n=60) 1y P
ER )b 5787494 56522 10.03 005 0457
HERICR 30126 34126 012 0738
FE BRI (%)) 0997 0526

i N (P 1202143) 11(1833)

kR 30(53.57) 26(4333)

AL 6(10.71) 10(1667)

Jfy §(14.29) 13(21.67)
B (v £s)/A 30451378 32.28+402 1320 0189
BMI(x+5)/(kgim’) 2184349 2199£437 1280 0199
BHI0E (x+5)mmHg

W IR 14405+ 1052 143294849 0419 0669

i 92.19+4.88 90.67+4.22 140 0187
e

JEM(vts)/(gd) 05140.11 0541017 =025 0799

R ZD (o) (g 219£0.19 2174020 1338018

a: WL F8 3 11 R 22 4% R 20 22 D I Iy JF A S AT 64
FI R FH %254 - i
2.2 WHBEGTHENXEEREIRIRIER
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EIRRILE, ZR IR L (P>0.05), 45
W3,
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R2 MABRENARNIRERERERIE R [xLs/

M (P z%P 5 )]
bt ROX 4 (n=56) EPO (n=60) 7 P
115/ (mmollL) 2164022 2131011 1382 0170
8§/ (mmol/L) 1494024 1.53£0.19 —0889 034
iPTH/(pg/dL) 4676(20334,596.82)  38037(159.25,53056) =071 0209

BRI (umol/L)  858.53(672.08,100437)  901.04(690.26,1087.92)  —1.265 0383

BIHIRER (mg/L) 203549.75 19.05£8.24 1868 0072
AEAgL) 08241482 409241562 —1058 0304
B/ (mmollL) 384£0.77 3741048 1139 0400
Hil =R/ (mmol/L) 1.77£0.19 1812020 018 021
HDL-C/(mmollL) 1194022 120£021 0963 0,803
LDL-C/ (mmol L) 256027 265+030 —1054 009
magfg 11034 £1538 10776+ 1022 -109 031
R3 MHEBEERTHEOLIRERERIRLE R [xts/
M (P P:s)]
fil7 ROX4L(n=56) EPO4 (n=60) 17 P
g2 mmol/L 2154011 2174012 —1315 013
M/ (mmollL 1594024 1.60+0.18 —0.109 0348
iPTH/(pg/dL ) 355.76(185.14,549.43)  41352(19193,56951)  —0326  0.716
ﬁ‘zm TR/ umollL) — 923.67(739.64,1032.08)  933.40(734.71,103498)  —0417  0.184
EHRE R/ (mgL) 20741784 20204719 0144 0170
HERA/gL) INERAK] 0151478 1529 0934
B IEE (mmollL) 378066 3734048 —1076 0844
=B/ (mmol/L) 1814032 1794045 0755 0964
HDL-C/(mmollL) 1224018 1.19+020 —0017 0562
LDL-C/(mmol/L) 2651031 269027 —0.17 0876
Mme&rgL) 118561 16,07 119.89£17.25 0153 0677

2.3 WABRFBRTAEERKSLERLE

Wi 20 H E 3R T 5 1 CACS Y584 97 Al 1B 2 18
(P<<0.05) s HIC IR QYT B L IR 7 Ja , M2 i
CACS b4, 25 ¥ g1t & X (P>0.05) ., ROX 4
BEIRITHTIG ) CACS 2218 (ACACS) W] S T EPO 41
(P<<0.05). Z5HIFE 4,

x4 WAEBESE rﬁu B CACS LE B [M (P, Pr5)]

B ROX41(n=56 EPO 41 (n=60) 7 P
il 580.13(312.75,928.47) 507.53(253.44,80468) —(0.989 0535
bEidG 866.24(364.54,1317.10)  845.60(356.12,120729)*  —0519 0717
ACACS 155.76(85.14,249.43) 213.52(91.93,369.51) -2315 0028
a: 5IBIFET AR, P<<0.05,
24 WABHFRTAECEEESHILE

WiZH 5 1) LAD .LVEDD ,LVEF ,RAD #l RVAD 7£
IRITR R S R T, 22 55 B3 ettt 2 L (P>0.05) .
GRS,

2.5 MABEMIHHEOKNEEGEEEFR LR

B 17 A ], ROX 21 8 oA 3 iR Lo A B L 1 49 i
A 1 IUEIBZE , EPO 4 5 35 A 5 B RO A Be 7
R 8 (5 Ly UAAE . ROX ZH H 35 A I 2 v FL O JUL
FERE & = 2 g K T EPO £ (P<<0.05) , {HL 1% 4[] AL .0
WA AR E R TG E L (P>0.05) . 45
W6,
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x5 MEABRFRTAEOEBESHIER(xLs)

(e i ROX4(n=356)  EPO#L(n=60) f P
i LAD/mm 3054144 31984215 —1854 0620
LVEDD/mm 51624311 5098:+4.15 —1453 033
LVEF/% 60.15+4.11 59.98:+451 1504 0832
RAD/mm 37445151 38.01£2.08 0834 0405
RVAD/mm 21224054 21184061 —015 0710
it LAD/mm 30684205 33061187 -18%4 0114
LVEDD/mm 5311266 52.08+4.15 —0904 0368
LVEF/% 6121+2.65 60.98:+3.01 LI 0664
RAD/mm 38414321 38334265 —0058 088
RVAD/mm 21114041 21274065 —-138% 0118
F*6 WMAREHBHHEORLESGHLEBRILR
(1(%)]
LR ES ROXA1(n=56) EPO41(n=60) X P
B 3(5.36) 5(8.33) 0400 0527
i 1(179) 7(11.67) 4404 0036
RS 1(1.79) 8(13.33) 5397 0.020
3 itig

OISR & CKD A AT 1Y B R N 5 ),
CKD thJ2: 56 bR sl ke s (1) = 2w B &Y, KA AT
W SE IR B, TR S 5 EAT I W BRI LI A -
WELGERINE B DIRE T B (2R RS RO
AP 1) R R RSB T34 56, Rl , CKD A< B
I AR Bl Bk 1y s fE R R o IR sl kA Ak e i
R Bh ik 2 A B0 Bk R R L0 R o0 ok Rl A 114 5 B A S
TEAICA B R R , © R R o I A8 95 e KU R 35 B e
FE PR AN A LS 6 FIBE T OB 2 fE B [ K, 1tk 4h,
FeE DR 2 RS Ak 5 e S R s | BH P i
FRITE S 7 S5 =l XL 1) XU 184 A 56, PRt
FEEAR B RS A S — AU R 5 e b, i TR ]
FE AL T~ 2 A % BR A0 O I B 95 RO I A7 0 45 )
ZER i N ars

CACS /& H TG RN H i) 12 H oA M B i i i ek
AR BB AL AR E 1) 73k , o2 sl KA A I 0 AL
o R fe AR TR, BARIEE CT S oA 45
fEBEH  (HAFGE O 20k S8 , st bR 20 ik S B 1 R (65 45
b S ARE L BES) 29 85 AT ALY 5 4% , 1 CACS H 7tk
SR E B YA G, 2022 4F R L EG 22 2 8 R 18
o, RS M SRR Bh k2 B AR B IE ST b, T LA S
i CACS K 38T 43250 1 48 95 1) AU ——CACS =0
SRR A R KU R #AIK, CACS =400 43k 5
2 F RGO LA B XU , 17T CACS 7E 1~ <400 43
BRI Ryt 25 r R T Oo IS E XURS: , I 7T P e 19
DA77 25T JORE RIS R T i i i

AW AL T B U Fth 5 rHUEPO BX A H BLIRY T4
Jit A A B P 4% 1T 4 [T s X6 MIHD B8 2% 7R 3 kS AL A
W, RSN, G0 124 AMEYY B ER
CACS ¥ AR BRGNS TEIR YT 45 I ROX 20 iR

TEZD; 20244755 35 55 5 1]

H Y CACS 5 EPO A b4 22 R oG i 7 X, fA EPO 41
HBEH ACACS .3 5 T ROX 4 , ik 41 /R #MEE EPO 18
A 2 e R Bl kS Tt e v LA T W VR . AR FSE
IR FE X 5 o ds i 3t 3 S H 19 MHD (3 VA7 T
TGRS T A B 1) CACS K T 043 /R T AT &
it s B e R B Bk DR RO L g UG o LA B
ISR s % Vb b5 tHUEPO 4 0] fE A (L HE IR 301 ik
FEALTE R AR ARAHIF S & B0, HEBR MG i A% 5
R ZEELEH W R 5 , 5 (HuEPO HA, B U )
i MHD F8 2 bR 30 Ik 5 14 1 [ 100 28 Joe SR e A1 A [
B [E] N CACS 35K B0 | SR B V0wt m] REAE—
FEHE [ 4EZE T MHD F8 35 56k 2h kS 10 i itk e, FAR T
SEEAR SN R A XU RO I A5 B AR o A BT HL T A, 28
HINN T RES (2 Vb WAt 1 835 LA AR A 1 1
JEPO Mk B2 A G, HaZ 25 Wit 7= A iy 2 W EPO.
WF9E & B0, FEAERE I 2T 2 1 > 110 g/L /) MHD fB &,
F52 115 rHUEPO 71| & 4 53 JH 100~300 TU/kg 19 F 35 1ML
4 EPO WAE L B232 -39 % Vb vl fth 35 1k 45 7] 5.4 mg/kg
4 B TR 1307 A5, T e Vi B 119 1 2% EPO ] B R B
O WU A KO S AR & A . B T ARHIESE Sy [m] i
PESIHT AR BUS 550 MHD H 2 19112 EPO e {H
HCRRBAE Y H A (HAR IR BIZH BT T M GG R A 7 LA
PE— 2 AT AL H5 I 2% EPO ¥ 5 76 N i 2 v ] b 5 i
MHD % I A5 A ML, 285 56 55 SCiRid . oksh, &
T w) b B UE S AV R A A, A AR AR 3R KT Lk
SR IR ML I E SR XoF #5 BY G L ) 0 R A
YEFA LA K AT BRAFAE R R FEVE T, 24 AT BE XS MHD 8 45 1fiL
EEAL VAR A R . 5 A BFSERGE , 5 rHUEPO
AL, B D F KA T A8 AR 25 S IR [ K, 2 3
4> By 1k HIF-PHI 45 2 5 A B A #F 2140 A A= g LA S i AR
FAUY, ZEF AR, B VD w) At AT B3 ek VA A AL AR [ K
SF- WA T 52 ) L5 5 A0 I TR . ARS8 oK 2 IRIR YT )
Vi) VPR 2 L7 O T e R I = R KT A AR AR AL )
25 X ] BE 599 A AT ) MHD F8 5 AR 3 i Ig /KA
FE L IRABTT 2 S RERR 2590 ¢, B3 AR /K P32 TR
B i 245 400 1 s i) B K, T 25 > ) b 2 75 38 0 52 M MHD
SB[ P 7 S A 75 e G A5 A A R, DA R L
BB Bsg AR B, i 5 i — P Est . i T A
BEAL R — K 8 R T R R R S A AR
i 7 PR 28 g i) 1 e %85 D0 AR O, HL AT BB A2 IS | I
iPTH 7K LA B SA AR 8 R AE RS 5 L2 Fh P 2 B 52
WA T PR A BB IR TT T S 9 CACS 22 5 T4 1
TSR] RE UL SR I ) A L AL ) 25 R R R B Ok
EEP S

AL, i T HIF-1 F HIF-2 35 i 5 A& £ Fh Ak 95
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i, 4 BV fd ) HIF-PHI A ] 68 7™ A8 H Al 22 R [ 2
Lo ABIESE LR T ML IR RS OB A SR, 4
R, L BRI T RIS 00O RS S i D RE TR
R WY O i B D 3 1E) ROX ZH A8 5 14 fii A4 rp L
UUBEAE & A 2218 b 251K T EPO 4, IL 45 S 5 % v I I
Sl RIS RAT AL R, XA — e R L WA
i CACS #E J 11 EPO £H 35 01 ) I A o I L A
o AR, B AEBIKF (9 EPO ¥Rl CKD /&
O UG AT, SRS B MK EPO ¥R B2 1Y
BV )t 5 S EPO———rHUEPO M Lt , 1] BE HLA [
RO L AE AU B PR A 2 AL, S ARSI SE BRAT A 25 51— B
A58 P 2H B8 5T 7 H S O RS F Sl D g )
AR AW R, AT S LGS I [ 4 A H LT B IS
eSO IREE Y e g iq IR SN |
SZARBHA IS5 YR B O A SR R R A OC, R i
it B2 W IR R Y v w5 rHUEPO X .0 I 21 i 19
A

25 L Frid , 5 rtHuEPO A Lb , B ¥b wl At n] RE X 4E 22
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