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Abstract

Objective: To investigate the effect of roxadustat capsule combined with iron polysaccharide com-
plex capsules on iron metabolism in initial peritoneal dialysis patients. Methods: From September
2020 to September 2021, 70 patients with initial peritoneal dialysis renal anemia admitted to the
Second Affiliated Hospital of Hainan Medical University were randomly divided into observation
group with 35 cases and control group with 35 cases. The observation group was treated with
roxadustat, while the control group was treated with recombinant human erythropoietin. Both
groups were treated with iron polysaccharide complex capsules for 12 weeks. Repeated mea-
surement analysis of variance and T-test were used to compare the changes of anemia, iron meta-
bolism and other related indicators before treatment and 4, 8 and 12 weeks after treatment. Re-
sults: The general baseline clinical data and general clinical biochemical data were not signifi-
cantly different between the two groups (P > 0.05). With the extension of experiment time, RBC,
HB and HCT levels in both groups were increased in different degrees (P < 0.01). The observation
group was significantly higher than the control group, and the amplitude difference was increased
(P < 0.01). The difference between the two groups was statistically significant (P < 0.01). With the
extension of experiment time, the levels of TIBC and Tf were significantly increased (P < 0.01) and
SF was significantly decreased (P < 0.01) in the observation group. The difference between the
observation group and the control group increased (P < 0.01), and the difference between the two
groups was statistically significant (P < 0.01). Conclusion: Compared with recombinant human
erythropoietin, roxadustat combined with iron polysaccharide complex capsules can significantly
improve the level of hemoglobin and iron metabolism in the treatment of renal anemia.

Keywords

Peritoneal Dialysis, Renal Anemia, Roxadustat Capsules, Iron Metabolism

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

B I A2 1% 14 5 I %5 (Chronic Kidney Disease, CKD) ) # WLASFAE RN I K AE . CKD 535 73 I A7 [ 2 %2
RIZAY, BLRE {4040 o 2E i 2% (Erythropoietin, EPO)S = . 2B = (4axf 8 Z M IhRESRIE) . EPO 15545 S
P B REFNH IR AR ar A R[], RIS, FTMYS CKD #Efg. O M F AR LT3 1R
B3 o%, B CKD MRk, T MIA AR SAH N3G n[2]. — T4 = A WA 75 (176,874 42 5#)K
Il CKD. B IhAeZ B SR AR BT E 05N 8.2%. 2.2%A1 6.7%. H CKD1~2 #14 73.3%, CKD3
H174 25.0%, CKDA4~5 H17y 1.8%, CKD ) & 2 Fifi 25 4F % 1) G I . 25 55 0 [3].  H BB PE ST LG I 7 bR
A5 IR EGFF kMgt . B2\ A 2040 ff 4 1k 2 (Recombinant Human Erythropoietin, rHUEPO) A1 2T £ i 47
WAL, CKD {6 rHUEPO JAJ7 AT 4 IEFT UL, @ Fubiiin 7oK, FFoE A Az shhe 4. =
rHUEPO Y7 i R T e Il = U B U S R [5] . k4, rHUEPO F4ERE VG 7 2 (H sk
Wtk o [FINT, Bk SORE . R FHIE S A R AT BEFAIK rtHUEPO FOBUR I, Bem i) [6]. K415 S K (Hypoxic

][l
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Inducible Factor, HIF) i & R #2 AL B #1771 (Proline Hydroxylase Inhibitors, PHIS) & 597 CKD %% It — 3538
B2, XY@ R E HIF B4, FIBPIEYE EPO AR, MBI M. SESMLa gt
R (Erythropoiesis-Stimulating Agent, ESA)FIEL HIF-PHIs 75 L ARZE 25 98/ AR R G UG . 327
YT U M S5 T T R AT I . B b W) At (Roxadustat) 2 — b 11 AR ARG 42075 5 DX 7 i B AL e ) 791
AR SCHE VD E] AR IR S AT B G IR BCR b B m e BR A PR AR IR, DU DI R S e A A1t
2%,

2. #IRE I
2.1. FAEHR

HEHY 2020 4 9 H %8 2021 47 9 [, g BR A e 5 — IR EE e i I I AR R BLE AT /6 25 VR 9l JE X R (G
Price) 3N A LAWY, &AL EE, WATREE, HRES5ANIT. MRRHRERGE1E
B it

2.1.1. ANFRE
1) WIaG AR T B (EAT () 3 /N H BAA): 2) B STz ibs I fF & CE IR g i S5ihy7
[ % R IR (2018 1E1THR)) [7]-

2.1.2. HepptrifE

1) AHISEMEERG., SRR &SmO R . B . ™ E R i
HoL MREERETIN 2) KB s Mla T B 3) TR RIS AL 4) B
RN VIARERS, NEAS SR E; 5) MAT RGeS .

2.1.3. BB
1) BEVII AN 3 AN H B 2) R E BTG A BGENT . B REAE); 3) AR REE U iR
2, IR N2 AR RS e A 4) IRPR VORI S 5E i 78 45 SR

22. BIRAE

1) WABREYTRANRES . KB, KRR S, HAIEBLENGYT, HliEs. iy, fAs
EPEHIE R IFTE

2) WA EF LT DV F) R B[ (b ) B 25 BRI R A PR A R, B 254t H20180024] H ke
I7, R 2 V0w A e AR 5854 45 7 2 46 77 & 40~60 kg, 7K 100 mg, >60 kg, %X 120 mg,
[ 3 R(TIW); FERRERIATTR B, B JE MM 1 K Hb /KF, Hb il KF4ERE(E 100~120 g/L 2 1], Z
JEE 4 JHI 1k Hb,  FRYE B Hb 7K T2 6 50 B 1 X 20 70w At 00 B AT R, IR T IR B 1
BB/ FIE, FIEMERN T 20, 40, 70. 100. 120. 200 #1250 mg, & KFIE A 2.5 mg/kg.

3) XFHRAH &3 T HE A NRARES rHUEPO [RRXAMI 25 tr AR A =], #E#ESCS s20000008]
HATIRIT » FEHE VLS 100~150 1U/Kg/week, 43 2~3 IR NyESS, BB E N 17X 10,000 1U, &
JEWEI 1 % Hb /KF, Hb 2 H1K T 4ERE7E 100~120 g/L 2 18], 22 Ja4E 4 W 1 % Hb, ARHE I Hb /K
PXt rtHUEPO 71 & 45 34T 1 % .

4) IR FEEER (MR B (TSAT) < 20%EK(F) B 1 < 100 ng/L, WALEE T2 HSE S
VI L ka7 [ i R 2R B B IE KD A IR 7], [ 24535 H20030033], HVER &N 0.15 of
W, LIRIKR. BFRMEN TSAT 20%~50% HLIMEERE 1 100~500 pg/L. StFEE A > 500 pg/L FIEE, A
A7
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2.3. YEIgHR

WS E LTI TRTANGIT 55 4. 8. 12 AHHMTIRFRAILE, Prd B2, HR 06:00 #liHY
Ji BB I 3 mL, Al H oA ZL AR T E(RBC), A AATHE(WBC), IfiL4L 5 1 (Hemoglobin, Hb), £L4f
Jitl [ A5 (hematocrit, HCT), I3 %%k 2 1 (Serum Ferritin, SF), If1i%%k(Serum Iron, SI), 1ML %45 1 (Serum
transferrin, Tf), L7 4k 45 & 71(Total Iron Binding Capacity, TIBC), %52k 2 (119 11 £ (Transferrin Saturation,
TSAT) = IfiE#/ B A T % 100%.
24. GHEE

A SPSS 26.0 Gt it 1 A S i Kt 24T A B2 5 3 #r, SR A SPSS 26.0 Siit S 8k AT 84 o dr . £5 5
BRI ETRER 5 £ PR, WAL EEECR ST AEAS t K58, JEIES AR TH 7R
SR A HRASE Z50RR DY A5 0 (8] FR o R 4L IED 06 LGSR Manin-Whitney U BRRTRE SR, 14070k 51 5(%) =R
Y 8] FL R 2 KB Fisher ASHAMERIGIE /00T, P < 0.05 NZEFHELFEE L. FiM. BACHHERR

MR &2 HNRERMETT Z0H, P <005 NERGSHIHFE L.

3. &R

MG 55 0] W ZH R 1) — R PR DR A0 LA, PN A BP0, SRS, KB, Br, SRR L KT/V

IR BRARU S — BB TR AR S LA ROR B Ge it 22 57 (P > 0.05), Bk dn# 1 fio.

Table 1. Comparison of general clinical data between observation group and control group

= 1 NERASHRABEN—RIGKFREIELER

i e A A P
ps 5 20 (28.57%) 15 (21.43%) 0,543 0461
% 23 (32.86%) 12 (17.14%)
() 52.77 +10.52 56.6 + 15.83 -1.192 0.238
5 Fi(cm) 160.46 + 8.18 163 + 8.26 —1.489 0.141
14 5 (kg) 56.71+12.12 61.49 + 16.65 0.021 0.175
M NER ' 22 (31.43%) 16 (22.86%)
W5 R B 6 (8.57%) 13 (18.57%)
R R 3.726 0.293
o I 3 (4.29%) 2 (2.86%)
Fopth 4 (5.71%) 4 (5.71%)
RBC (x10'%/L) 2.55+0.42 2.68 £0.70 0.959 0.341
HB (g/L) 73.49 +9.40 72.46 +10.42 -0.433 0.666
HCT (%) 22.23+3.39 22.67+3.72 0.507 0.614
WBC (x10%/L) 6.14 £1.43 6.50 + 1.46 -1.05 0.297
S JIEL[E B (mmol/L) 456 +1.44 471+1.33 -0.453 0.652
3% 1% g 2 A BE [ B (mmol /L) 2.88+1.14 2.82+1.04 0.242 0.809
i = g (mmol/L) 1.10 £0.47 1.54 +1.14 -2.093 0.052
e 2% S IR B 11 I [ (mmol/L) 1.30+0.29 1.24+0.39 0.669 0.506
ML S8k 45 G 71 (umol/L) 29.85 + 8.56 29.51 +8.87 -0.165 0.870
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Continued
1 3% %% B [ (ng/mL) 365.15 + 322.19 394.23 + 286.90 0.399 0.691
MiE 2R E A (g/L) 1.96 +0.53 1.86 +0.36 -0.916 0.363
KR (RN TSAT 2757 +12.15 29.38 +12.35 0.585 0.560
It (mm/h) 74.39 +32.99 77.10 +25.12 -0.225 0.823
R C R M H(mg/L) 4.15+3.97 3.81 +3.09 0.398 0.629
Ifii Ca (mmol/L) 2.09+0.22 1.99 £0.27 1.735 0.087
1fi. P (mmol/L) 1.87 £0.63 1.99 £0.71 -0.787 0.434
FFUIR 55 i8R (pg/mL) 462.00 + 222.66 594.30 + 386.12 -1.756 0.084
& H (mmol/L) 57.28 +7.29 58.19 + 7.36 -0.520 0.604
[ 4 (4 (mmol/L) 35.67 +6.12 34.84 +32.97 0.588 0.559

3.1. WHRBEEMEHBERMIEIRNTHLLER

BITHIALEHE RBC. HB. HCT /KR L4t 228 X (P > 0.05). JAJ7 4 Ji. 8 &, 12 JAMEH
XA L RBC. HB. HCT /K FZERA Gt 2#= (P < 0.05), HWEAHKFEmTXIE4 . WA Es
VRITRTJG RBC. HB. HCT Ebiegh Bl W3 2~4.

Table 2. Comparison of RBC before and after treatment in both groups (x10*/L)
* 2. MABRERITRIE RBC ELE(x107/L)

i MEL(n = 35) Xt HE 2 (n = 35) t 1 Pl
IRITHT 2.55 +0.42 2.68 +0.70 0.959 0.341
BIT 4 A 3.11+0.62" 2.74 £0.52 -2.716 0.008
1697 8 A 3.75+0.63" 3.23+0.74” -2.913 0.005
HIT 12 4.06 +0.80" 3.61+0.75" —2.452 0.017
F 18 54.456 30.354
P {H 0.000 0.000

VE: F S =82.289, P =0.000; F 7341 =6.297, P = 0.014, F i fii*4>4H =5.575, P =0.002; 5547 R LL"P < 0.05,
P <0.01,

Table 3. Comparison of HB before and after treatment in both groups (g/L)
= 3. MEBEIGTIAIE HB R (0/L)

B A W4 (n = 35) M4 (n = 35) t1H P1E

IRITHT 73.49 £ 9.40 72.46 £10.42 -0.433 0.666

BIT 4 A 88.31+15.91 75.89 + 10.06" -3.906 0.000

YRIT 8 A 105.46 + 17.54™ 89.11 £17.01” -3.957 0.000

HIT 12 F 119.54 +19.59™ 98.54 +20.74™ -4.354 0.000
F 18 58.160 29.68
P fH 0.000 0.000

UE: F I 1 = 94.668, P = 0.000; F 4341 =27.29, P = 0.000, F I :{*/} 4L = 6.736, P = 0.001: 53477 R A P < 0.05,
P<0.01.
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Table 4. Comparison of HCT before and after treatment in both groups (%)
= 4. FEBEIRTTAIE HCT LB (%)

I W4 (n = 35) M4 (n = 35) t1E P1E
HRIT T 22.23+3.39 22.67+3.72 0.507 0.614
BIT 4 27.70 +4.66™ 24,02 331" -3.811 0.000
1697 8 A 32.41 £5.03” 27.77+£5.19™ -3.796 0.000
BT 12 A 35.76 £5.63™ 30.13+£5.66" -4.172 0.000
F 18 63.624 29.273
P {H 0.000 0.000

vE: FIFA =90.594, P=0.000; F /34 =21.328, P=0.000, F i &*4r4H =7.517, P=0.000; S5i6J7RIMHELP <
0.05, “P<0.01.

P B 18T HT G RBC HB. HCT K& = B M &5 2 a4 R BoR, WALEFBITHT. 4
Jil. 8 . 12 Jil RBC. HB. HCT AN[FEII s 2 R A G it 5 X, RBC (F I i =82.289, P =0.000). HB (F
55 =94.668, P <0.001). HCT (F if &5 =90.594, P =0.000); RBC 734, 7340 50 A8 AN A 4t
T (F 404 =6.297, P<0.05, F I Ai*4 =5.575, P<0.01), HB 4L, 734 50 A58 BN
HEil2=m (F 4 =27.29, P=0.000, FHif*4 =6.736, P=0.001), HCT /4. 42050 551
THBNA G X (F 724 =21.328, P=0.000, FKA*4] =7.517, P =0.000)5E%& K [EK, B
HEFH RBC. HB. HCT KV EARFEE A =, HIREAAHZEE K, 22 al. rHUEPO ¥4 1ESY
i, HWAZERASSE L
3.2. NBASHREBERRBERNTHER

HITRIPIALE# TIBC. SF. Tf. TSAT /KF# RIS (P > 0.05). M4l 4 fH. 8 4. 12
JAl TIBC. Tf /K- 5x A AL 23 & T X IR, ZR A% 2 (P < 0.05), Higs R i 5
6. WRIT MG 4. 8 . 12 ] SFAKFREFM T XA, ERASI¥E(P<0.05), WE7. W
SR GX IR 4 . 8 . 12 ] TSAT /K FERH LS4 (P > 0.05), 7% 8.

Table 5. Comparison of TIBC before and after treatment in both groups (umol/L)
Fz 5. FHREIBITREIE TIBC ELE (umol/L)

B A W4 (n = 35) X HEZH (n = 35) t1H P1E
TR 29.85 + 8.56 29.51 +8.87 -0.165 0.870
BIT 4 A 35.42 12,52 28.99 +9.08 —2.494 0.015
1697 8 A 37.54 11,517 30.91 +6.89 -2.974 0.004
BT 12 A 40.19 +12.89" 33.49 £8.73” -2.546 0.013
F {8 12.222 30.354
P 1H 0.000 0.000

VE: F A =15.112, P =0.000; F 7341 = 6.514, P = 0.013, F i} %4340 = 4.024, P = 0.014; 5i&J7 R LL"P < 0.05,
P <0.01,
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Table 6. Comparison of Tf before and after treatment in both groups (g/L)
= 6. MBBEIRTTHIG Tf EEE(0/L)

i MEL(n = 35) Xt HE 2 (n = 35) tfH Pl
HRIT R 1.96 +0.53 1.86 +0.36 -0.916 0.363
BIT 4 4 2.23+0.55™ 1.82+0.42 -3.496 0.001
1697 8 A 2.30+0.58" 1.87 £0.42 -3.566 0.001
HIT 12 F 2.34+0.58" 1.94 +0.66 -3.054 0.003
F 18 8.937 1.020
P1E 0.000 P =0.378

WE: F I =6.542, P=0.001; F 4341 =11.201, P =0.001, F i} fi*4341 = 4.279, P = 0.009; 53477 A LL"P < 0.05,

P <0.01,

Table 7. Comparison of SF before and after treatment in both groups (ng/mL)

= 7. MUABEIRITRIG SF EEEB (ng/mL)

i ML (n = 35) Xt HE 20 (n = 35) tfH P18
HITHT 365.15 +322.19 394.23 + 286.90 0.399 0.691
HIT 4 B 222.03 +200.67" 355.85 + 284.41 2.274 P =0.026
YT 8 210.59 +197.21" 318.43 + 227.60 2.119 P =0.038
BT 12 A 222.62 +230.25™ 313.80 +239.75 1.623 P =0.109

F{E 7.022 1.955
P1H P =0.001 P =0.146

VE: FI A& =7.821, P<0.001; F 404 =3.256, P =0.076, F I fi*434H = 1.331, P = 0.267; S8 RiAHELP < 0.05,

P <0.01,

Table 8. Comparison of TSAT before and after treatment in the two groups (%)

2 8. WABRERITATE TSAT LLER(%)

i ML (n = 35) X R4 (n = 35) t P1H
HITHT 2757 +12.15 29.38 +12.35 0.585 0.560
I 4 8 2758 +12.02 30.51+11.84 1.024 0.310
1HIT 8 31.56 +11.36 28.78 +12.45 -0.973 0.334
T 12 A 32.45 + 15.37 28.95 + 12.45 -1.056 0.295
F{H 2.100 0.222
P P =0.120 P =0.845

vE: F B A =0.686, P=0.544; F 4341 =0.037, P =0.849, F I} fS*4y41 =1.762, P = 0.163; 5447 RiAHLL"P < 0.05,

P <0.01,

PIALEFIRITATG TIBC. SF. Tf, TSAT JK-TZXK R EENWE T Z s RE7R, TIBC. SF.

T RIS Z7A G5 = L TIBC (F if 45 =15.112, P =0.000). SF (F i &5 =7.821, P <0.001). Tf (F
I s =6.542, P=0.001); TIBC 734, 7rH 5N s B2 BANA Fivt 27 s X (F 4341 = 6.514, P =0.013,
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FIFpi*5r4 = 4.024,P = 0.014); TF 5340 73 4 5 I s 038 BN A Gt = X (F 7341 = 11.201, P = 0.001,
F i gi*r4l =4.279, P =0.009); SF A G55 X (F 434 =3.256, P =0.076), SF 72051} siH
THBN LG T L (F B fA*4l =1.331, P=0.267); TSAT I . 204, 4 50 SRS B AR )
T G225 U(F i A =0.686, P =0.544; F 4341 =0.037, P =0.849, F i fi*4r41 =1.762, P = 0.163);

DLESE SR, BRI EK, WEHBE TIBC. TF AT 5 SF 1 F el i 5ot I AR 22 0 0, 4R
TFB VA AT S, AL R S X
4. ¥+1ig

JI5 B3 b 2 18 M ' 5 35 (End-Stage Renal Disease, ESRD) & B JF B ACH Hoh —Fivayr 7. BARIT
UERGIEIENTIA T ) ESRD B ok TRk, (R0, FFEEN EAA M EE — s miE, JLF
B S A AN R B PRI, B, BB O I A Bt ) XU el R = 8]

TP 7 5 O HSEZ5 Ay 6 5 5 0 A7 E 800 M SRR R N 1k k o 268 0] 1 SR 2k 2 B3R I I 7 2k B 1 N
BRE O RN R PR AT MR Z R AR R N A A R B =, R R R R R
Pk FEFRAFERERRSED . BICFRE. ERAR . SR SBERA R 5050 5K A
MmidZ . BHHL. HAE B, R R B E A A E L, MEREAGMm. X FEE
TR B AE IR N B2 RGE(RES), iX BB BEHE R LA A= 7= o BT 45 SRR IRATR I, WAL RR & A
B, VPR FIRLE A MRk, RV IMIE SRR (380, LB RI PR Bl 18 .

R RATR I, PHEHIEIT)E, RBC. HB. HCT &% L7, HWEY HB. HCT LI E e
TR, R TR 5 2 b wbE BN A R EPO B4R, PRI HB, BT, TR IR
M E AT E, RETAES rHUEPO N4 g EPO, AIE#TIM. 5—W49N 60 #4418 % Hr(PD)
5 1 L £ [l B 23 BT e &5 SR AHALL,  Roxadustat AT PLZESRELE rhuEPO A2 5E 1) Hb K. A4h, A
AR Z Y r bt 2s it fE b, ROZMEI HB FZRILIE L, HRIE HB AR LR B 4525 7 5

KTFZARH, rhuEPO 41f¢ B 7E 12 B R R TIBC 4 E ek & (idd, iXalfEs Ho & i
PRI A . fEMERA A, (U 5 Bl DR, TIBC KAk E ABIELET &, BEATEAT
A ) S35 R, X BT Roxadustat 2 03 SRR, SGIMEILIZ R 1R M kR 28, RIAELENE
FECIE BT R A MR I I O T R BERA O Hb A k[9]. —TRENLXS HEAF 78 o R I Roxadustat FAA Tk
WZKT IR N 1 Mk SE & B8 /1[10]. 7€ Roxadusta 2, 3582w 1 HB, BEIK T BEAKT, Rk
S5 71 YR AR, RPOEE R E RIS S (e dk LU M AR . A58 FIRE VD RIARIR ST WIAA IE IS
Hr B 7 L% rtHUEPO R B 4.

5 rHUEPO #LL, Z'VbRIMhE & 2 MRS A WG T B I e B AR ML Ak, SCE ek
BB 0T 3 ABRIFFAAEAEE T AL, BN NE > SRR (4055 . IR BT B3
2 P ml A B A 2 WSk 5 A Wia T B Y T A R0 75 K REAR K 2 o 73— 25 B

SE
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