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Effect of recombinant human erythropoietin injection combined with
roxadustat in patients with multiple myeloma renal anemia*

HOU Jing', WANG Lili', YANG Manling’, WANG Lijuan’
('Department of Nephrology, > Department of Hematology, Zhangjiakou First Hospital, Zhangjiakou, 075000, Hebei, China)

Abstract: Objective To analyze the effect of recombinant human erythropoietin combined with roxadustat in the
treatment of renal anemia in patients with multiple myeloma (MM). Methods A total of 84 patients with MM renal anemia
treated in our hospital between January 2020 and December 2021 were selected, and they were randomly divided into
observation group (n=42) and control group (n=42). Both groups were given conventional chemotherapy. The control group
was given recombinant human erythropoietin, and the observation group was given recombinant human erythropoietin
combined with roxadustat. The treatment effects, improvement of life quality, and the incidence of adverse reactions were
compared between the two groups. The hemoglobin (Hb), erythropoietin (EPO), hypoxia—inducible factor—1a (HIF-1a),
serum creatinine (Scr), urea nitrogen (BUN), serum transferrin saturation (TSAT), serum iron ( SI), total iron—binding

capacity (TIBF), interleukin—18 (IL.-1B), IL—6 were also detected before treatment and after the 1st and the 3rd courses of
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treatment. Results The treatment effect of the observation group was better than that of the control group (P<0.05). Scores of
physiological field, psychological field, environmental field and social relation field were significantly increased in two
groups after the st and the 3rd courses of treatment (P<0.05), and those of the observation group was higher than those of
the control group after the Ist and the 3rd courses of treatment (P<0.05). The levels of Hb, EPO, TSAT, SI and TIBF after
the 1st and the 3rd course of treatment were significantly increased, and the observation group had higher levels of the
above indicators than the control group (P<0.05). The levels of Scr, BUN, IL-18 and IL—6 in the two groups were decreased
after the Ist and the 3rd courses of treatment, and the observation group had lower levels than the control group (P<0.05).
The levels of HIF-1a in the observation group were decreased after the 1st and the 3rd courses of treatment, and were also
lower than in the control group (P<0.05). There was no significant difference in the incidence of adverse reactions hetween
the two groups (P>0.05). Conclusion Recombinant human erythropoietin combined with roxadustat has a significant effect
in the treatment of MM patients with renal anemia. It can improve the level of EPO, inhibit the inflammatory response,
correct iron metabolism, and achieve the purpose of improving the quality of life of anemia patients. It can also reduce the
level of HIF-1a and help to promote the recovery of renal function.
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Hypoxia—inducible factor

=
il

PR ML J2 L FR 0 A e R AR R R ILAE IR
RIRFAIK 67.6% " 2 KB HE (multiple my-
eloma, MM) 2 i1 T 5 DI AE 0 42 21 40 i A= 1k
Z (erythropoietin, EPO) />, 5 & A= 3R L iE IR, Je
TR B IR 2l S IS L TR A R DG I R
AHEZEE N, HEANMEDREFWEIRTT EPO H
Z Ji BRI 259, Gl b e SN R EPO i
HELT A0 A B, 2 1E EPO 3 > T B0 AR AR 5
B BT MLAE AR o PR I 2 MM AR Y R LA i
FRY H R AL S 2% 5 A A i A & -1 (inter-
leukin-1B, IL-1B) . IL-6 5 RAE K F A & . bk
PAE AT AL 7 MM AR 00 1 1 i, i mT 38 im
HUAXT EPO By BTt , B IRt a5 20 A A 20 38 7 59 W
BT B O | 52 e 2O AR 21 FR T O TR T
EPO MRCR ™ . BV Al (roxadustat ) J2& K 4175 7
[A -F (hypoxia inducible factor, HIF ) ffi 2 i 2 1k i
MR B BUE AL R SE S 2 TR R AR
SEAE T, X4 R EPO KA B T, = 48 k3R
SR PRSI A AR T 258, (b W) Ml A 2
NAR LT 2 BT ROR T MM B 38 1 58 3 A I 9%
A il PR v R = A OB 0 AT o AS RS R B B
MM B PEBE IR R BF IR XS 42, 43 B B Vb wl A
2 N L T SR IR 9T RCR LU i R T
AT

1 #REFE
1.1 —®EH

=752 -

PEHL20204F1 H 220214 12 AF

Bt MM "B PE 3% i 8 7 84 191, LABEAIL AL 722 1 43 S
2L (n=42) X BH (n=42) ., W — ekt (k.
B IRE R A R BORE, SR RS 5 EBR A A R
Jif9RE 2 B I R R R R AR TR, R R A
K6 5 AR5 MM AR B PR T I R R T R R
FAAST FEAR K50 A, 22 ¥R G I 2# E L(P>
0.05) (£ 1), RIFFREARPEEEF 0T R 2 H 4t
1.2 guHEbRE

121 WNERE 55 MM 2R, B B8 X
& CERERA 2 5 I B IR R AT AR i
1.7 M (hemoglobin, Hb)<100 g-L™" 8 fiX T 1E % 14
20 g+ L' LA b5 4R I8 <65 27 s IR A 5 WA BIF ST
BB FE.

122 HEBRFRE B IIREREE B TSR B A KK
3G 2 5 A IR A IR s A 01 IR R R Sk
TE A BRI AR 5 A I SN I 5 X A 5 A Y
AR B 5 B JF B M DG s A T4 32 3
B AR IETEYT 5 FoAh S RS 35004 22 0 1l o 4%
ENEE

1.3 A& AT E BIGYT 8RS (i 2t
2 A PR 7 [ 255 H35020103)20 mg-m™
k5T, d1-d2 . d4—-d5 .d8—d9 .d11-d12; Bl K
(VLSRR AR A BR A ] E 2575 H20173306)
1.3 mgem ¢ NS, d1.d4 . d8  d11; BE AR W 4% 2%
B (SR BRM A RA R MR SR 2T, B
2 fE S H20010307) 1Al , 0.2 /i, 1 IR/ X B4
95T 2 AR LR TSR Qb B = A T 255 BR AT
o [ 25 Ui $19980074) bk 7 5, 45 A 100~



IR 225 2023 4F 12 H 5 13 3555 6 1)
Anti—tumor Pharmacy, December 2023, Vol. 13, No.6

A1 BA—EAAILE

Tab. 1 Comparison of the general information between the two groups
— TR WEL (n=42) X B2 (n=42) Y/Z P
5 23(54.76%) 25(59.52%)
FER & 19(45.24%) 17(40.48%) 0194 0659
A% 53.47+5.45 52.12+5.09 1.173 0.244
MM Jp 2/ H 25.48+5.26 24.83+5.59 0.549 0.585
B A2 it A A 6.78+1.74 6.46+1.91 0.803 0.425
T R 1ML 11(26.19%) 9(21.43%) 0.263 0.608
WH IR 5(11.90%) 6(14.29%) 0.105 0.746
114 9(21.43%) 10(23.81%)
bRy Ak & 1] 14(33.33%) 15(35.71%) 0.401 0.689
I HA 19(45.24%) 17(40.48%)
i 10(23.81%) 12(28.57%)
Jih9ed 43 2% h 17(40.48%) 18(42.86%) 0.675 0.500
=2 15(35.71%) 12(28.57%)
1% 8(19.05%) 9(21.43%)
. 2% 16(38.10%) 17(40.48%)
R 34 14(33.33%) 13(30.95%) 0459 0646
4% 4(9.52%) 3(7.14%)

AR AR EAEE F S 2 A 50 BT ) G I B R e R E AL R 5 AR A, o 2r B G (hemoglobin, Hb) K E% A 0% (EF),
100 g+ L'~ EF A8 A 1 B (42 5),80~<100 g- L' A 22 (F %) ,65~<80 ¢ L' A3 (EE),<65 ¢ L' H4B(AMEE),

Note: The degree of anemia here was classified according to the classification standard of tumor anemia severity established by the US National

Cancer Institute "', Grade 0 (normal) : normal level of hemoglobin (Hb) ; grade 1 (mild): 100 g-L™" to the normal level; grade 2 (moderate) : 80~<

100 g-L™'; grade 3 (severe): 65~<80 g-L™'; grade 4 (extremely severe) : <65 g-L7".

150 IU-kg™", 43 3IR4 25 . B L 7E % A ZH ) Sl I
YT BV EM L R R AT KA RA T, FH2
#ES H20180023) M1l , A 260 kg # 120 mg/ik | 4
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AT, HRT 347 R
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SRR . K IARIE N 0=0.05. B, 2R TEG B X (P>0.05) 3097 172 397

) w® FRJG, P 4 BB A A AT K O B AT, | IR BT 4008 4
P XU R i R S ORTE S =N E DK 2 $7: K1)
21 GRITHR BITIANITREEOWEAR MG EHE TAIRA(P<0.05) ., B E] P E RS A R R AR
B TR IR 2 (P<0.05) (2 2) . ZHNL 22 F TG4 L (P>0.05) , KB P41 &
22 HEERE O RITWL.HABRESEEIESL FIRIT R AR O B FREEAIR AL R
S 4 A2 FEVE 4y b i A — 20, HOWER A
e v X R (3R 3) 6
23 HIMMEXIEFR IGITHT, P4 E Hb . EPO /K
-, 2 R TG R B L (P>0.05) 53697 1T
i3IS , 4L Hb . EPO /K P-4 1 45 = (P<
0.05) , HWEL4] 3% & T X R4 (P<0.05) o B[]
R N FZAFESC HAN , 22 R RGI T F (P

A2 T E R ROLE ] (%))
Tab.2 Comparison of the clinical efficacy between the two
groups [ (%)]
4 Bk e A B RARE
WML 42 1(2.38) 15(35.71) 26(61.90) 41(97.62)
XFHRZE 42 5(11.90) 21(50.00) 16(38.10) 37(88.10)

P 1.615 >0.05) , % I P41 S #1697 J5 Hb \EPO /K F - T1 18
P 0204 FEAR— 30, HOWEEAL 1 THIRE 5 T R (R 4) .

k3 WMUBHELFINEEEREREE LR

Tab. 3 Comparison of quality of life improvement before and after treatment between the two groups

£y 21 5] kS TRYTHT AT 1T AR VRIT 39T AR F P
WEL 42 64.02+£5.35 75.47+5.30 83.02+5.23 137.169 0.000
A X 20 42 63.98+5.40 72.62+5.29 79.45+5.27 89.181 0.000
! 0.034 2.467 3.116
P 0.973 0.016 0.003
WEZ L 42 63.98+5.28 74.36+6.23 82.18+5.19 112.177 0.000
o AT bapiiEl 42 64.01+5.29 71.54+5.20 78.39+5.22 79.231 0.000
! 0.026 2.252 3.337
P 0.979 0.027 0.001
=22 42 65.05+5.28 74.55+5.29 84.365.30 139.917 0.000
FREE T, papitsEcl 42 66.01+5.30 70.84+5.31 81.61+5.28 95.483 0.000
t 0.832 3.208 2.382
P 0.408 0.002 0.020
WL 42 64.01+5.27 76.15+5.26 85.26+5.21 173.405 0.000
YL 2 4 X HEZH 42 63.98+5.31 73.40+5.30 82.53+5.26 129.120 0.000
! 0.026 2.387 2.390
P 0.979 0.019 0.019
E ARG F 0 5=10.689, Py 0 5 <0.0015F 0 o =4.571,P 0 0 =0.0315F 5 4y =1271,P o, =0215 S ERAEF 0 0 =10.441,

=0.018; F .

YRR £

Py n<00015F ,, =5763,P aan=1A32,P o =0210; BRBEATH G F 0 029879, Py 5 <0015 F sy s =5.641,P 00 =
=1.874,P ., ,=0.189,

0'022;Fii&'i/ﬁzl'436'Pi£ﬁiﬁzo'210;ji/ﬁ\#(‘%éﬁ‘i"&:Fth‘hﬂﬁi/ﬁ:9'765’Pﬂﬂ‘rﬂﬁiﬁ<0'001;Fﬁ\é}lﬁiﬁ:“'sgl’ P oy =0-038:F 555 REAE

Note: Physiological field: ¥ . =10.689, P, . <0.001; Fgl_”“pmg““‘,‘“:4.571 s Pgmupingvfﬁmt =0.0315 F, ocionetioa= 1271, Py e =0-215. Psy-
chological field: F, . =10.441, P, . <0.001; Fg‘_mmingPﬁm=5.763, PgwpingFﬁm=0.018; Foonctioneffea= 14325 Py e =0-2105 - Environmental
field: F  .=9-879, P, . 1a<0.001; Fgrm‘pmg',m_‘:S.641, Pgmupi”gem_(,‘=0.022; Fraction eiiea= 143605 Py onetiod=0-2105 In the field of social relations:
Fieettea™9-765, Py 100 <0.0015 anmpmgeum:4'381’ Pgmupingtﬁe('l:O'O38; Feraction efteer= 1874 Piicraction e =0-189-

24 HIF-la JAJTHT, WALEE HIF-1a K0 ERERN, ZF 5228 X (P>0.05) , R4
L 2R G FRE X (P>0.05) 3697 VT RE 397 R BREIRYT G HIF-1oa K P T B 0E B2 AN — 80, HOW R
Jo WA SR HIF- 1o K P BORYT RN FREAL, JF AR RRIREE & T X IR (3R 5).

BEM TR (P<0.05), BMHEAZMSARES 2.5 BIWEEIESR IRI7A0, ALEE B IIREsbr b
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Tab. 4 Comparison of anemia—related indexes between the two groups before and after treatment

it givill %K TR BT TR RT3 F P
P =S4 42 70.73+8.06 94.58+9.31 110.25+10.69 187.654 0.000
Hb/(g- 1) X HE2H 42 72.55+7.79 87.89+10.03 103.73+11.24 106.482 0.000
t 1.052 3.168 2.724
P 0.296 0.002 0.008
Ui zS4i) 42 21.49+3.78 28.39+3.91 32.57+4.48 79.458 0.000
_ ﬁﬂﬁ?ﬂ 42 22.04+4.03 25.76+3.84 29.16+4.25 32.579 0.000
EPO/(U-L™)
t 0.645 3.110 3.579
P 0.521 0.003 0.001
B HD: F oy =15.637, Py o <0.0015 F 0 =8.543, P, <0.0015F , ,, =2.186,P 5, ,=0.124. EPO:F . =10.568,P . .<
0.0015F 113 4=5.376,P 1101 ,=0.023;F ., =1.529,P . .=0211.
Note: Hb: F, . =15.637, P, . <0.001; grmmingem”—8.543 P uping cffeet 00015 F, o ctioneffea=2-186, Py e =0-124. EPO: F o =
10.568, P, . .4..<0.001 ;Fgmupi"geﬂé(_‘:5.376 ,Pgmupi“gene(,‘=0.023 3 rction effect= 19295 P sction effect=0-21 1.
K5 WMEHE ST ATE HIF- 1o KP4
Tab. 5 Comparison of the HIF—1a levels before and after treatment between the two groups
- pa : HIF-1a/(ng-1™") - »
6T 697 LT R 1T 3971
WMEZ 42 128.41+£13.72 107.75+£12.13 90.64+10.37 101.757 0.000
POPHEE) 42 125.92+14.88 126.08+13.61 124.75£15.12 0.105 0.901
t 0.797 6.516 12.057
P 0.428 0.000 0.000
EiF, e =13027,P o <0.0015F ,,, ,=6.139,P L =0.0075F , , , ,=2.013,P , ., ,=0.130.
Note: Py oo™ 13127 P o <0-00 15 F i tiea™0- 1395 P et =0-007 5 o ettecs=2-013 5 Prscion et =0-130-
B 2R ITHG B L (P>0.05) 3697 VTR 397 X4 T R mﬂ:XTﬁﬁé (%6).

T, WiZH Hu 3 Ser . BUN JK -2 5 FREAIG , HER
ZH B E AR T IR (P<0.05) . 1S [] R 28 A1 020 R R
FETEAS HAAN , 25 5 G243 L (P>0.05) , & B
B FIRYT T Ser . BUN ZKF T B B2 AS— 20, HOW

2.6 HRRBIIEFR  IRITHT, WAL E PACEHE AR K
IR, 2R B IEg it X (P>0.05) 53697 197
3T, W4 5 3% TSAT ST, TIBF /K F- 3 i 2%
T, HOWEE A /38 bl 3 1 T B4 (P<0.05) . i

R 6 MULEF LG B A e AR LA
Tab. 6 Comparison of the renal function indexes before and after treatment between the two groups
EiEL ?ﬂj‘?'J {51% IRITHI RIT TR RT3 F P
kS| 42 435.14+51.88 296.57+45.13 178.82+36.44 342.480 0.000
Tﬂﬁ?ﬂ 42 416.75+54.36 331.08+47.66 201.53+38.79 219.767 0.000
Ser/(mmol + L")
t 1.586 3.407 2.765
P 0.117 0.001 0.007
WAL 42 25.18+4.02 16.74£3.81 11.89+3.15 140.373 0.000
X R ZH 42 24.34+3.86 19.32+3.55 14.02+3.37 86.354 0.000
BUN/(pmol - 1™")
t 0.977 3.211 2.992
P 0.332 0.002 0.004
B Ser: F oy n=10218, Py 2 <0.0015 F e =6347, P, =0.0035 F  y oy 0 =1325,P 40 0 =0276. BUN:F, 0 =11.532,P 00 <
0.0013F 0 2=6.897,P 1 1<0.001;F , . ,=2312,P . .=0.068.
Note: Scr: F | 5.,=10.218, Py 5 <0.0015 F, o ea=0-347 0 Poiuping et =0-0035 Fiiocion etrea=1-325 5 Prionaction e =0-2760 - BUN: Fip - =
11.532, P e <0-0015 F i ctiee™0-89T 3 P i et <O-0015 o ettee™2-3125 Prraction e =0-008.
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] R R e R R AP AR A, 2 R BG4 WAREIRITE IL-18 1L-6 /KF T Rl A —2K,
X (P>0.05) , WL (B FI6Y7 )5 TSAT SLLTIBF K HWESL T WM B i T 0 HRZH (£ 8) .

FF TR EA—F, HWEA FIHRE S TR 2.8 ARRE P4 EAR RN EERILE, 2
H(ET), SRS 2F 5 L (P>0.05)(F£9),

2.7 REBETF RICAT, WALEE RYER TR 3 i

i, 2R G FE L (P>0.05) ;1697 1I7 #2397
I, P 2H B IL-1B . IL-6 /K V- 24 B B R A, FOWE IS MM A B & IF e . AR, 148 4
S BEMT A IRA (P<0.05), WIHEZRFFHRE MM & & A JF 20 1 104 1, 220 1 & 4 R 3k
R HIN , R FEIFE L (P>0.05), £ 70.27%"7 ., MM # ¥ & 42 A HLH 4 & 2%, Hop

k7 WEFEFAEHRMIGARLE

Tab. 7 Comparison of the iron metabolism indexes before and after treatment between the two groups

s 4151 % LEbagil) RIT 17 RYT 3T F P
TSAT/% WEE 42 17.49+3.34 25.17+3.71 29.46+3.82 117.281 0.000
X HEZH 42 18.06+3.15 22.85+3.62 26.71+4.04 60.129 0.000
t 0.805 2.901 3.205
P 0.423 0.005 0.002
SI/(pmol - L") WMZE2H 42 169.85+28.64 237.09+30.28 283.47+34.91 139.121 0.000
pajiiie::| 42 173.64+30.78 213.34+32.56 262.56+37.48 73.268 0.000
fi 0.584 3.462 2.646
P 0.561 0.001 0.010
TIBF/(pmol - L) Uk 7S4:) 42 31.18+4.06 40.24+4.87 45.29+5.34 93.722 0.000
iﬂﬁéﬁ 42 32.24+4.29 38.03+4.60 41.66+5.72 39.348 0.000
t 1.163 2.138 3.006
P 0.248 0.035 0.004
ETSAT: F oy =15.637, Py <0.0015 F o =8.543, P, 0 <0.0015 F o,y =2.186, P 5, =0.124. SL:F o =10.568, Py <

0.0015 F 00 =5.376, P 10, =0.023;3 F ., ,=1.529, P . . =0211. TIBF:F =13.219, Py 145 <0.0015 F 0, =7.149, P, . <0.001;
Foraun=1.687,P , . ,=0.192,

B I 2

Note: TSAT: F, . =15637, P, . <0.001; F_ . =8543 P <0.001; F, a=2.186, P, 0124, SLLF, =
ime effec ime effec grouping effect grouping effect interaction effect interaction effect time effect
10.568, Py oo <0-0015 F i c0a™S-37605 P i et =0-0235 Fpscion eteer™ 1929 Preracion oo =0-21 o TIBF: F g 213219, P <0001 F
gettec™ VA9 P i et 0005 B i 10875 P i e =0- 192
A8 FHAEL GG K E TR
Tab. 8 Comparison of the inflammatory factors before and after treatment between the two groups
s éEjE'J'J % {ERagil) 07 TR RT3 F P
k=S4 42 13.35+2.08 10.29+1.78 7.82+1.63 95.250 0.000
Xﬂ‘ﬁﬁ?ﬂ 42 12.94+1.93 11.37+1.86 8.71+1.75 56.221 0.000
IL-1B/(ng-17")
t 0.936 2.719 2412
P 0.352 0.008 0.018
pUE <4 42 15.51+2.38 11.16+1.84 9.51£1.56 105.415 0.000
X R 2H 42 14.76+2.03 12.55+1.93 10.42+1.72 54.922 0.000
IL-6/(ng-L™)
t 1.554 3.378 2.540
P 0.124 0.001 0.013
LB F i n=14.268, Py 1<0.0015F s 1=7.637,P s 1<0.0015F 4o n=1.835,P 1 1=0.174, TL-6:F 0 =12.514,P . <
0.0015F 5 1 =8.052,P 1 1<0.001;F , ., =1479,P , .. .=0.234.
Note: IL=1B: Fy oo =14.208, P 00015 F i r0o=T-0375 P i eiea <0005 Fion o™ 18355 Prraction etee=0-1740 1162 F oy (=
12'514’Ptinn‘ cﬂt'vl<0'001 ;Fgmuviugvfﬁ:vt:g'osz’Pgﬂmpmgclrul<0 001; qum tion effect 1'479’Pmu:raulmn ('ff(:ttl_0'234'
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A9 WUE R BRI (%))

Tab. 9  Comparison of the adverse reactions between the two groups [n (%)]

25 ke BRERN S R FREsER R E fEE R KA
WML 42 17(40.48) 3(7.14) 9(21.43) 10(23.81) 26(61.90) 17(40.48) 3(7.14)
X HRZH 42 15(35.71) 2(4.76) 7(16.67) 13(30.95) 24(57.14) 15(35.71) 5(11.90)

X 0.202 0.000 3.309 0.539 0.198 0.202 0.138
P 0.653 1.000 0.578 0.463 0.657 0.653 0.710
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