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Abstract

The occurrence of renal anemia has a complex mechanism, which is mainly related to the reduction
of erythropoiesis (EPO). Severe anemia can affect the quality of life of patients and is associated with
the prognosis of death. Hypoxia inducible factor-1 (HIF-1) can bind to specific hypoxia-responsive
DNA elements, regulate the transcription of hypoxia-inducible genes, and induce the production of
endogenous EPO. In recent years, a variety of hypoxia-inducible factor-prolyl hydroxylase inhibi-
tors (HIF-PHIs) have been successfully developed, among which Roxadustat (FG-4592) has been ap-
proved for marketing in China and Japan, and relevant clinical trials have been completed. It has
been confirmed that Roxadustat can effectively increase hemoglobin, iron metabolism and lipid me-
tabolism in patients with renal anemia. This article reviews the mechanism of action and research
progress of Roxadustat in the treatment of renal anemia.
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1. 5|

12 45 I (Chronic Kidney Disease, CKD) % WIF R AE 2 — & 3K, 5 EPO A A2+ EPO i&PERE
ik, BRBhZ AR RS . EFRAR . FIRFZARIIGE T SOERSE . IREBIEFRZREML[L]. i
CKD M—Fh WIKRE, CKD M MFL MBSt — AR MWifE, HBE%E CKD mydkRimigm2].
CKD4 Jj]uk CKD5 M1 v, LML 28R, 50%, TMEAE4ERFEZENTH) CKD /&35 b, #2MLfY Em 3n]
1% 900 LA E[3]. AT CKD i3 i A= 3 o Bl W AR T 2T /3 (4] BRAE, IR LinyT B ik
T 5 % LA 2140 o A= B )55 (erythropoiesis-stimulating agents, ESAs) &k & 45 FH 4% 7 8 £ [5]. (H&
KRN =57 ESAs ARSI Z A RN, Ol i 3 &, HAMIOEIRAE /T i ESAs J7 2%[6]
[7]. ' ¥ba] At m 3004 i 52 R £ 1L B (prolyl hydroxylase, PHD) % 1, UMK A IR, w4 R TH B PE 3 i
AWM EA R LIRS, BAEMSRERAS T Al N2 8]

2. ZibAfb{ERANF
2.1. REFSEF 1 (HIF-1)

A FHF 1 2 —M DNASGEE, BT O BURK HIF-1o AR E 1) HIF-18 #I R, W EGE
PE TR BSR4 20 i A R FE R B 5 EPO [9] [10]. HIF-a 50N 1as 20 3a =FEAL, H HIF-1a &%
SIEREE S E B R[], ERRTRLLEMET, HIF-1a 2302 & - B AN AREFEMR[12]. B2k
Filg 2 Hoh ety , B =FIEAYPHDL, PHD2, PHD3), 2 % - & A iAo i 1 1 I 22 B Fe 1L Bilg
PHD2 IEH[13]. fEGREGKAE T, PHD WETESZ 240, BHIE HIF-1a 2 FACPEAME, T2 S HIF-1o 8
HAKF, #EANE NS HIF-B 456, & ERE AV SR e PREZE DNA JoiF4E, TR
SRR, (21 EPO KiA[14].
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22. REFSA T - MEBRELEIHHT—F PRt

By w2 1 KN FIRES 2 I T A B A R R (HIF-PHD) B T 87 B M ) 254,
43 FiA 352.34 g/mol, 1E2EE00RN CioHisN20s [15]. T ¥bEIibAE 2018 4F 1 Je bl [ K 25 W /b e T-3697
IEAEESZ BT IS 1 0 S T2 0L, R AR EREE — 3K HIF-PHI 25259[16]. & Vb al i rEfe i NIt EPO
FIEWINM FER, WEEAE EPO 5244k UL KR St W ORI 3R 1 25 (R IA 1N, 5 H. 259 AR 24088 1) 75 =X
FE HIF KPR 4 i A %177

3. ZivRMbE B MR MBEIRKGTFORRER
3.1 TWEMEEEME R IMEE PRI

2019 4, Nan Chen 25 [8] & e E P — I 2 s . BEALAT IR = HAIG PR SEEGUE S 7 21 Ybmlfh, W]
B ARTE R ZIENT I B AT S ML B (. %W SUAE R 29 AN T RO TR, BT DL 2:1 [t
%% 154 5] CKD SBEBEHLI2H, 730 LAXUE 77 RAEZ B 3 k. A 8 FI P b wlfh sl ERGa T . o
FRWILES 7~9 I L2 AR, B al b2 B2 2 7 4Lk BIHUR A 5 . %7 iS22 b
A AL PE B AR G S R AR 7 T B RE i, BF 9T 45 R R B2 B YD RIARIA YT S 1 CKD &3, HEHZR/K PR
B, R AP RS EREE A A Br BT, R RE E KA R T SRR R RE T 40.6 mg/dL. [F]
i, Nan Chen Z5[18]HAF 5T T % ¥b =] Athxt K IHIZE BT S (197 2% AEIX TS g b Sk N 305 B, LA 2:1
ML BIBEAL S 4, PRASTESE 23~27 J& BT & (/KPP ARG T R 2R 1P 35784k Tl o BFF 72 R I 0w Ath v
I 4L I 2T 2 A KT 1) e i U E B R ESAS VRYT A, HAE N TR A, RER T IS B KCR,
e LT T e A1 % P 2R A IR R K N R — TR AL FPROR2ER) 3 B S bbi 17 B VbRl ESA 1E
616 % ARE TR B3 o T MLV T I7 ORI 22 A o 10T TR B B b WAt mT 4 R If 4T 2R i SR KK
ik 104 JH, 2 YD R AL 20 8 A S N ANME T ESAs 4 HLAESE 1~36 J 3 18] 1 VA A K ek R O R
A 2B AK[19] . Fishbane S S5 [20][FIFERI 7T T & ¥ R G YT EIRE TR B 2 h 2 M7 3L, RILZ W
A AT A SO I AEE AT R M CKD B3 1 21 8 A R0 2L A I ) 75 >R o Fishbane S S5[21]HFF &
T 5000 3 W PRIRES, VAL T B VD RIATE 2133 4ERFEIE T 3 1T 24 b igiE A B T 89.1%:
BT R 5 L 10.8%. W0 R BLE Vb E Ml B R T XRS5 T ESAs, HLE Vb EMb AL A
kA = KT ESAs 4. NIFFURIENT B 2w S AR, TEIENT IS — S R B MR T f iy
[22]. HIMALAYAS [23]/2 —TiUKA RCT #5t, FHorl FAESEE . WM. FESEMAnEi 19 AN EK 2
Yo REABXRTT B IE BT (LA B R 42232 LR A B GE AT 2 JA 2 8 J]) 1) 1043 44 CKD B B AL ML
ST, RS Z Vb A A st B 2T T T FIFEAN S5 T ESAs. fE— TS 1 21 TFEALNT HRRES 1 25380
o, WL SR N T E XY 1408 R . AT AE SRR R, 5 L X MGE BT R AR S 4 40 e
A BCRIBGRIAR LG, b R ARG ST T T T R 15 S A AR 22 4 1t [24] . PYRENEES [25]4f 75 3
PINT 836 ZRRIMHLIX 4EFFPEFENT CKD B, #% L1 BN, 238 DAEEE 3 Wi ESAs RR4LifyT 4 A
JE R Y EIM, BRARSEZ AT ESAs J7 % . W AR IFE4EREIEE T H 2 /042 4 A~ H ESA JRJ7 1) CKD
R EE T, BYbEMbE4ERR N & AR A AR T ESA. 18 [EEHT 2 1 sl s Rk se b, 4
SRR WL T 25 R TR, SRR A A: ez BEGRRT A BIAE L, 822 B VbRl fhia 7 i
ST A e o R, BT v el b 257 i8] [18]. F#dFk. Db afhinzi#s
IR PR B 2R 1ML 21 2R /KPR ) R X BN R AR T SR A [26]. EPO AHEL, %P ¥b ] Al o538 ik
FENT R I O B AR 27] . FERFEIEA IR TR 8, — TN AR (B P B 7 S 2 b ) A B
SEANMEL R TG RER ML E A MIELRE A L SRR (A I [28] .

DOI: 10.12677/acm.2025.151196 1466 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.151196

s, HeE

32. TRt SR MEMEREEER

CKD & H P BE r A o & - iR 3L B IEME TR R, R AR 25 WIoRIG 7 X A
MIVF 2 HF AORE[29] o FEPURE. ML/ LT 1AM R S AR R G T, BESHrme SR o . ARSI
BRPSC FR PRI AT R ARG 2 b =) Al 245 A3 7 24T & 38 S [30] - [33] o AEBARES 5515 I, BRI 72X %' b ) At
(K125 3 1 2 BEA e R WA [34] o T ) 44 40 BRISA R £ 55 2 b =) A [ i Al FH 0 T2 ANV AR P B 5 1)
T FEEAR 2 0 ) A AR SRR IR B, BB P TR R 45 5570 5 VIR 2 v wl A IR Bl 1 /N, XA 8CR
SUREH[35]. FERENGZGWT T, BRI S AT SRR S G AT T 2K 25 it 245K EE[36] .

4. BAfHEL MY

Jonathan Barratt [37]Vc 73 A 1 P30 3 S 5E (1 B Vb mlAhAE CKD i3 o 17 R0 L 22 ik, o
AP WA E ESAs #HEL, CKD B L IMEFABI RN LR EZR . ElKikEt, P
AN R MRS TR ETS . Bl SkE. SIER. A I AESE[18] [19] [21] [38]. A EIIER Y
VRN AT e 22 51 FAR R T R IRGR [39]-[42] . BE 5 A (R BUMERIE 78 2 BA BT 5 7 2 Vb ) A 2 51 HOAR R
ThREIRIE , FOHLHI W] Be 2 2 ] At 5 FR s 52 AR ELAE S 00 2 4 rh i PP I s 4 1) A7 S 131
T ECPARRIR 73 Wh k2D [43]-[45]

5. R4

DA AT AR GE CKD B MBI, FF I ERI T, SEInBRAORI A, AR A BT
FERZAMTTIH, 5 ESAs MHELE Vb w) Ml i — MR X 2240 2R 7T CKD B 3 254 -

6. RE

JE BV A AR iR ST B A ST A A RN 75 HIF-PHI, £E A AT A 00 391 PR 56 o
MR EIT R, BIANTERYTEE 27 BN, B RIMhAFY Hb &l s T ESAs 41, HA MRz 93%, H
IR AN RN . BRIk, BRI R L), DRI IT 77 R IR R 4
By FABAE VR ST B R BT I 77 T S g, (5L R G R 22 A T SCAE S H R PR R e A
2w Al B AR D ERIR I R BIFTR,  I R 23— T M R R R 3. 534h, B El s
Fl A S W SR A AR LB Th VB EVR T BOR BB A RE— R TE . BNV Rt it B B v ST I R 7
TRRE T Brigde,  HOMRR /R RIFLHIAD R4 A7 R B T R IR AT S . ORoR, BEE W TE IR A A
REBHIRR, DR AT RERON FPETT AT I — 2k £, 2P oo B A IS SR AR R TS -
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