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[Abstract] Heart kidney anemia syndrome ( CRAS ) is a malignant clinical syndrome formed by the mutual influence and promotion of heart
failure, chronic kidney disease, and anemia, which has received widespread attention in recent years. This article systematically
reviews the pathophysiological mechanisms of CRAS, including the interaction between the heart and kidney ( hemodynamic
disorders, neuroendocrine activation ), the mechanism of anemia ( relative deficiency of erythropoietin, iron metabolism
disorders, inflammatory states ), and the core role of the hypoxia inducible factor ( HIF ) signaling pathway. At the same time,
the mechanism of action, clinical application prospects, and challenges faced by HIF-prolyl hydroxylase inhibitors ( HIF-PHI )
were discussed in detail. HIF-PHI simulates the physiological response of hypoxia, promotes endogenous erythropoietin
production, improves iron utilization, and regulates metabolism, providing a new treatment option for CRAS patients. The latest
clinical studies have shown that these drugs not only effectively correct anemia, but may also have a protective effect on
cardiovascular and renal function, improving patient prognosis. However, its long-term safety, personalized medication
strategy, and localization in cardiorenal anemia syndrome still need further research and verification.

[Key words] Heart kidney anemia syndrome; Pathophysiological mechanisms; Chronic kidney disease; heart failure

1515

AL BETELTMIE CRAS MRIEAEFRNLEH, RE 0T
HIF-PHI 2257614 25 A BTG ST TR A I R N, AN (E, O R EE
K BORIFSE T 1) R I APk o

2 OB LA AR R B A PP

2.1 OB HAE

S5 VU T8 o 5 AR ) A B B A B 2% AH B
FBCEPENEER . XA HATH EEABAE LT LA -

116

ML 3N F1 27 ZE AL B A L IR IR Y L DI REA 2
ook, G EEEEA R, B ER-mE %
IRFE-TEREEI RS (RAAS) FIsCEMZ R (SNS) o X
—HZE NS R GE S W ELA AURE B (AR B
T2 FECE MU | B/ NBRuE R R AR R, i
AP INECE S A o [RIE, HCo Rk R T i R e K T i 2%
HIEBE B IR, AR ENLH

PR IR S O B B ) — L E . RAAS F
SNS [FRFEEE AT BUM A WAR , B2 e HE R AE R A4
LA @ ﬁﬁﬁ;%%l%@%ﬁﬂ%l¥<xmwFa>
MEANFE-6 (1L-6), PH—LHMFLEIRE. MEEKE I



A

The Primary Medical Forum EEE%itiz £ 8% % 1812026 &

ARG IL-6 . NADPH LRGBS S LA 43, [RIE4
il BRI F -1 (IGF-1) MM Y, s s iR
i

2.2 FriM R AL

PRLTANMIA R E (EPO ) AIXTAS AL 2 B PR i A A% 0oL
o fERE B ES F AR EPO, X R Al {2 LT 41 i L
. T CKD B W B DIReziek, S8 EPO 4 U .
(EARER AR, DR BRE PR WEFHIXE EPO N2,
B EPO 7KV F e IS, AFUR T2 i R B 1 75 475 B
R,

BRACFREATZE CRAS FXMALHI M (. CRAS
BB WATAEL S eI RETE R B = . RAEIRAS T BRI E
(hepeidin ) 7K Fi8, 3X— i JFAEA B IR ATl 1
AR B WA TR B, REWEREN R 1Ak,
OB LR AR AR R BE K i S SO 2 A e,
— k= .

SAEIRAS KT M AL B o A PSR AR S AN
il EPO AERL, B THRARACH, HISST MRy 8eR . RIAE
HF0 1L-6. TNF- o SEIHIE NF-« B 55550, fik
B E L, W2 A A s ok, SE0TER R
FEPEZ I

2.3 SIS E AR OO

CRAS 11 5 AR R i HE JR 1 i 25,
T GBS . MR S5 RAEDLRAN B AL s %
K TN IL-6. NADPH SALEHEH TS WL 20
[ IGF—1 MK Y, SIEEIR, TNF- o /IL-6 @5
NF- B ¥z - ARHA RS (UPS), JINskaE (TR ,
SEILATHAE AL B T

TR T8 0] BRI LT A A . BT R W, CRP,
IL-6 SFRAEFREY) S5HT M EREEE S EARE, HmKFR
i PR AT 0 ESAs J6YT RBAE . X RIS A
WA ZT AR AR B, SR BE— LB B TRE , B RO AT T i
PEOGER,

3 HIF-PHI 2259/ I pLI

3.1 HIF {5538 B -5 e 42U 24

B T (HIF ) S 20 6 Sl A R 5 i A% O 7
T, AU o W3 (HIF- o ) FIZEHIPER KR B T
B (HIF-B ) . 7EH AT, HIF- o M EEBEIH 2%
FAums (PHD) 354k, Stz 2 -5 CIEHA R SR
MRS T, PHD BEMRE(L, HIF- o BEFEITS)

MBI, 5 HIF- IR RIK, 254 B oot
(HRE), 4 TR %A,

EEXT HIF U 58 B BT . F 2019 454K 45 T i
D IR A B 1 24 53— S 0 Ay A 40 R A 3% )
SN AR EAR B T A, o HIF-PHI K254 7F
RBEE T HS SR,

3.2 HIF-PHI 1245 4k FIAL ]

HIF-PHI 3@ #0#) PHD [, Fo0€ HIF- o , BBIESAA:
PRRI, IR AT R 265 . HIF-PHI 58 i ) B
ME RSS2 A B 7= EPO, $2THAN EPO /K, A[F
FHMNEE EPO BIBA—AER, HIF-PHI 5549 EPO A AL H 4T
AL, ATRERELIESE ESAs 1AYT P IR S AR
TE XS . HIF-PHI o] R AR IHZE A, B+ 48 mani
BFELER (DCYTB) MI_h&Emis®A 1 (DMT1) %
K, AR BRI ; [ R IR R B R AR 1 2 Ak
K, BB MAEAEHOL Y 3h BRI . 3Rk 22 20 i kAt
PHI LRGSR T CRAS HE 4 DAY FH B hs ) A1
HIF 38 B30 2 5 A 48 A A R A IR 1, S (it
MR AR SR SARE , MR SV A [RIRTA
M MR A KT (VEGF ) ik, ek A m, sekd
ZUHETE

3.3 AN TSR R

TG, HIF-PHI S IR, KOREE S T B E R E,
PR T G55 ESAs T8 FEEST R E . AF5R, HIRSG
2] i UGE R E AR i, SRR

Hik, HIF-PHI jiid 258 SAEPLH], [Fifgde EPO
AN VA FH RS PR )7, 7T REBE A A2 IF. CRAS fBR#
MIFL M. %55 THUEPO J7 ik e s 1 RN 4 At AR Bl . ik
TR, B2 6Hksl 51 s A D RIS, 285 5
SRR TC T = AL VC B i 7oK, XSRS AT
RERZ MR MBI AR

55—, HIF-PHI ] REEA BR800 o Ik RRATRFSE %
W, HIIF 3 5 A 0T v St 8 P i P — SR AL R A Tl R 2
K AR E AN I AR 5K , DT SGE M4 P B TRE
R Lo IR BT o

4 HIF-PHI 7 CRAS i e i Hl

4.1 B B ER M A SCR

HIF-PHI ZE25¥07E 184 5 i & 35 1 s P Eos
BEITR ., BV R E AR E At BT HIF-PHI, £

Tl PRAVFSEIE S REA 58 iy LT 8 1 /K F- o 7 e T Y

117



The Primary Medical Forum EEE%i8tz $£8% 5 18] 2026 £

A

3 WG R R, B U RMBIARY T LA 7-9 JH L1 8 P2
(AT B A AR B T2 BRI, 25MH 3K 17.52 ¢/L",

X CRAS 53, HIF-PHI A7 L5 R 28 H 5T 61,
Bb FMAREA LA LA, A RERCERARIHE R . 1697
Jr BF MR (S, BeBRE M (TF ), Skas& 1 (TIBC)
BAERE AWM (TSAT) 8 EFw, HBCEmELT
1&58 THUEPO JRY7 41", X H/R VD dl AN n] 82T 4
A, IR BB LR AE I kT 3T B s HAE i i
FHERUE, I TC R AR -

4.2 X.0E DIRE MR E

HIF-PHI 2825957 21 IE % 1 AG RIS, 28 o] BEXT L B D e
PR HERA YRR BRI R, 8232 U wl ity v i 2
Frtk mgoEpr B, HA 0S54 (LVEF ) 3455t
M N A5G IEERTA ( NT-proBNP ) 7K F-BH 5 F [ .

AT REBGE ML AT BE 045 : HIF-PHI 28245138 i
R SR A B RS A T A
&7k, ANTTREARCoE S 7757 o B4 Se gt — PR W, HIF-PHI
T T T B O MU R, O IR AT A4k, A
T Ao A RS R AR I A IR

TS SREAR B )7 T, HIF-PHI AT AEIE 1 ok 3 5 2H 41k
S VAR AR SO RN, IR IR i R . —
SetfFgRfR il HIF-PHI JEY7 W] RN CKD A5 09 35 ILEF 7K
-, BREE R /INERIE R I R, HX AT S AR AT
RS,

4.3 G52

VAT, HIF-PHI 2525 )7L G RIS 8 R AFHY
A PERIT A2 o B UL R RN AR R 22 b 2 1 ' il
ANIE SRR R I, (H BRI AT

SE M :

EHARE RN, 5445 (HuEPO ML, BV RIMiAIT )
S A AR, X AT RE S AR M EPO 22187
B, SRR EPO KIS K. fE4E THUEPO
FELEST ML TRIS , o] S Ao 3N £ A0 M A B T o 1 VR
JE B AR A i/ NHRIE A, 38 e R TR B RS

SR, HIF-PHI A IHZ AT TR — 2D WS . Rl 2
FON g A= K 2 e AAAERDE, Rl HIF SE e
P VAR B I B EE B A 5, HAT, X T G S v e
MR, ] HIF-PHI {75 144

5 ik

DB MLEA AR —Fp DI REA 4 B DIREI S 3T
I =F U S 2RI RER S AE , AR PRI B i i 2l
JIHFEEL . PN TN . RAESON | AR 55 2 &
R ZAH B ACLUE USRI o HIF {5538 B 75 R 15 B S
N ZLAHARAE BURTRE S Rl b A HE A O

HIF-PHI 2524l id B g HIF- o , BB A BN,
IR E NEE EPO AL BURIBCEERFIH, O CRAS Bt
BET B TR TR, IRIRAIFFEIESE , X K2 BEA 2 IF
A, PTREEAT BRI AL, HA et RAr. JUHAE TR
INUIIERIE, R T RE R RIS R,

SRIM, HIF-PHI £ CRAS H A9l RS U HE G BRI, (2
FE AT RIS A E | KIZ MEnBA LL S 25 25
SR ARRIFTEN R TRIME A8 5 T I B TRt . Bk
BARIT RS A LA B Sz 3.0 B 235 Jm i s, 4 83X —
RIZGYIAE CRAS IR I & BN H

(UFhSEANs XUZE%; BRI A B A A 7 B ol o P TE B0 P O TS R R (). o ] LU R ki, 2025, 42 (01): 36-38.
RIFEmET; R ERLANKRD26 A ML/ MR AERT UL ()] e B Aoka 2025, 45 (02): 67-69.

[3]Andre, Kraus, Dorien ] M, Peters, Bernd, Klanke, 45 HIF-1 o promotes cyst progression in a mouse model of autosomal dominant
polyeystic kidney disease.[J].Kidney International..2023, 99 (5) .887-899.

[APBUER I s BN AR FER P ERAE T A I B 2GRk AT S HERELD). A B AR R, 2024, 43 (05): 61-64.

[5]Zuo-Lin Li, Lin-Li Lv, Tao-Tao Tang, 25 HIF-1 « inducing exosomal microRNA-23a expression mediates the cross—talk between

tubular epithelial cells and macrophages in tubulointerstitial inflammation[J].Kidney International..2024, 100 (2 ) .388-404.

[6]James A, Smythies, Min, Sun, Norma, Masson, & Inherent DNA-binding specificities of the HIF-1 o and HIF-2 o transcription

factors in chromatin.[J].EMBO reports.2025, 101 (10): 609-612.

(712 2R3 S A M O 800 R B AR BB 51297 SR stk R ) | A B AR O I AR 24 s, 2024, 48 (06): 1-3.
[81EFNH; So/ e, s Rk = 7E.0 1 38l I oS 33E R [0 LSRR 24 J . 2025, 33 (06): 97-99.

118



