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(P <0.05),RBC.SI.TIBC.TSAT . T.EPO HIF 7K F{& F 4 RA 41 (P <0.05) , 5@’?1\*Logmtm@)2/\#fr
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Predictive factors for renal anemia among patients with stage 3 to 5
chronic kidney disease in a single center*
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Abstract: Objective To evaluate the condition of renal anemia (RA) in patients with stage 3 to 5 chronic
kidney disease (CKD), to explore the risk factors for RA in patients with stage 3 to 5 CKD, and to evaluate the
correlation between hemoglobin and laboratory indicators. Methods We included 282 patents with stage 3 to 5
CKD admitted to our hospital from June 2019 to May 2021. Demographic characteristics and clinical data of patients
were recorded. Patients were divided into RA group (176 cases) and non-RA group (106 cases) according to the
diagnostic criteria of RA. The sex composition, age, underlying diseases, biochemical indicators, and altitude of
residence were compared between the two groups, and the correlations of RA with altitude of residence, general
characteristics of patients and laboratory indicators were analyzed. Results The proportion of females and levels of

BUN, Scr, IPTH, LH, PRL and Hepc in RA group were higher than those in non-RA group, while RBC count, levels
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of SI, T, EPO and HIF, TIBC, and TSAT in RA group were lower than those in non-RA group (P < 0.05).
Multivariable Logistic regression analysis showed that high levels of BUN [OAR = 1.413 (95% CI: 1.026, 1.947) 1,
Scr [OAR =1.079 (95% CI: 1.008, 1.154) ] and Hepc [OAR =1. 104 (95% CI: 1.029, 1.185) ] were risk factors for RA
in patlents with stage 3 to 5 CKD, and that hlgh RBC count [OR 0.560 (95% CI: 0.394, 0. 796) ], and levels of SI
[OR =0.627 (95% CI: 0.457, 0.861) ], EPO [OR 0.652 (95% CI: 0.506, 0.839) ] and HIF [OR 0.943 (95% CI:
0.914, 0.972) ] were protective factors for RA in patients with stage 3 to 5 CKD (P < 0.05). Correlation analysis
demonstrated that the level of HGB was negatively correlated with levels of BUN, Scr and Hepc (r = -0.304, -0.488,
-0.405, -0.404, -0.297, -0.256, -0.195, -0.232 and -0.312, all P < 0.05 ) and positively correlated with RBC count,
and levels of SI, EPO and HIF in patients with stage 3 to 5 CKD (r = 0.967, 0.224, 0.183, 0.266, 0.253 and 0.151, all
P <0.05). Conclusions EPO, HIF, RBC, SI, BUN, Scr and Hepc are all predictors for RA in patients with stage 3 to

5 CKD.
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15 P B JIE 5 (chronic kidney disease, CKD) /& 4%
o R SO B R RE S A5 M B A . ARk, 2Bk
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il 22 S5 R, B 2Bk B pOR 5 A L T
Az ]t RIS HE TR R — O CKD R 4
}10.8% , Lotk 3 T HER

"5 4 %% Il (renal anemia, RA) & CKD % W Jf &
it o BEAEMFIEUESE , RA J& CKD /B 7= A A2 0 E
JEE A G PR 3R, T B R AR D O RO I A A

B4 fH CKD P74 RA U S2 i N & & 2%, H AT G
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1.1 —RER

PEHL20194F 6 H—2021 45 A EHIEE ARE
b B N BRI BEIA YT Y CKD 3 ~ 5 3 53 (34K 1 500 ~
4500 m)282 5 . Hrr, i1k 177 491, 2 ¥ 105 ] 5 4F
W20 ~ 77 % FX (54 £13) %5 I K0« 18 2k B /N ER
B R 119 B, B8 DR 5 B R 114 ), i R B R
18 1], Z #E ' 65, ANBHJRIA 25 7] . RA 41176 4],
3E RA 21 106 17, W AR5 L 328, 22 S 4 ih 22 E X
(P>0.05) . AWFFELEE B BE 22 0 B2 G ko, B 5%
X8 B AE R 1S

CKD 2 Wi 4K $% 2 35 4 Bk 5 E 9% 7 5 41 21

(kidney disease: improving global outcomes, KDIGO)

2020 4F- CKD it PR 52 B4 pE An R : OB 4 3 (4549 5k
g =3 H WAL 545 H
INGE SR AR | PRUT I S8 B 1R S B IR AR AR
s A RS AE S, A B0 S /N ER UE AT R (glomerular
filtration rate, GFR ) [ 1% ; @ JC W #f it [N GFR P& AIK >
31MHS

CKD 431112 Wi b i 2 B8 KDIGO £ 13 31 AR

18 Ve B OE RS U AT R 2 A VR BF 98 A =X (chronic
kidney disease epidemiology collaboration, CKD-EPI) [}
GFR £ 2 {f (estimated GFR, eGFR) #4T CKD 4> #
1 W5 D) BEIE %, GFR > 90 mL/(min-1.73m") ; 2 1 5
IR I, GFR 60 ~ < 90 mL/(min+1.73m?) ; 3a ]
B Ty e 5% B 2 b B R %, GFR 45 ~ < 60 mL/(min+
1.73m’) 5 3b M35 Dy BE 1 B2 F F% , GFR 30 ~ < 45 mL/
(min-1.73m") ;4 WI'F DI REE & N F%, GFR 15 ~ < 30 mL/
(min*1.73m%) ; 5 W'E ThE =¥ , GFR < 15 mL/(min*
1.73m%) .

RA £ % KDIGO 2012 4F CKD %% Il 1214 5 1§ %
HED AR > 16 27 1L 21 85 H (hemoglobin, HGB) i 4F
< 120 g/L, m@% < 130 /L, [RIRH 45 45 CKD £
Wi gEsK , BT 4TS .

1.2 MANSHEBRIRE

12,1 A4 OCKD 3 ~5; Q41 18 ~
75 % ;WKL WA RA

122 ez O/ AW LS00
ARG S A EE R ; Q/ I EERAR B
JipgeE T AL IE 5 B3 A I s s @4 I 2t
Ye MBSV B0 s ©RE 1R 12 32 8 40 40 i AR Al
% (erythropoietin, EPO) K415 5 K 7 - il & Bt 2 1k
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EFRAE, 5 AR PR IR 3 ~ 5 AR B AT 0 A AR DGR 2R A AT

fif 41 i 59 (hypoxia inducible factor—prolyl hydroxylase
inhibitor, HIF-PHI) Y7 ; @Il PR G RHAN 4 5 D224 o
W LI 2ot
1.3 AOZEHHE

T ok LT D AR G R R 282 5] A 1 ) A
W R S EE AL B TTAE S N A RE
1.4 H{LIERNE

HIERERF2E M 10 mL, 3 000 r/min &5 L>
10 min, BUMLYE , R H A H 24w 094 A sh A4 )
Hr A 52 HGB 2141 8 (red blood cell, RBC) %t it
fi2 4t % B12 (vitamin B12, VITB12) k% (1 (serum
ferritin, SF) . JR Z % (blood urea nitrogen, BUN) . [fiL )L
M (serum creatinine, Scr) | Ifil 1§ 2K (serum iron, SI) | &
B 25 45 77 (total iron binding capacity, TIBC) . A~ /1 Fl
£ 2% 4 71 (unsaturated iron binding capacity, UIBC) %%
2k 1 F1)F (transferrin saturation, TSAT) . 1k 52
iR 3 2% (intact parathyroid hormone, IPTH) | fitt B {4 #%
= ( Lutropin, LH ) Z2 i (Testosterone, T) AL 5P {15 &
FSH) T
(Progesterone, P) | # FL 2% (Prolactin, PRL) | Mff — i
(Estradiol 2, E2) \EPO K& IBESE N T -1a (hypoxia
inducible factor-1a, HIF-1la) . £k 8 £ ( Hepcidin,
Hepe ) IK- S
1.5 HITEHE

B 4 B R FH SPSS 26.0 G4 . TR R
DL B+ AR 25 (o2 s) TP 0 2500 DY 43 4o 25 [(M
(Pys, Po) 1287, U ¢ 4G 30 OBk ARG 460 5 K00 kL
DA HE B3 (% ) 327, FUBHH X A 38 5 52 el PR &R
ST 2 R Z B2 Logistic [1H 4387 5 A7 5 437 H
Spearman %, P<0.05S HEFHGITE XL,

2 HR

21 WAHA—MEMEER

CKD £ &t , CKD 5 (& L 5 =1 A 65.3% (1847
282) , H:¥k oy CKD 4 ] 5 19.1% (54/282) , CKD 3 1]
115 15.6% (44/282) . CKD 3 ~ 5 F b, @i
INERE R E B R, 5 R 42.2%(119/282) 5
HER A B R B, 5 EE oA 40.49% (114/282) 5 &5 10L&
B E 20T AU S5 6.4% (18/
282) .2.1%(6/282) .8.9% (25/282) . 4 B 5% N\ Bf #%
M8 GFR 7K F-43 3 CKD 3.4 .53, H RA Hu 243 51

( follicle—stimulating ~ hormone,

9 25.0% (11/176) .46.3%(25/176) ,76.1% (140/176) ,
ARG R RA BRI, ZR A S E X
(x’=22.325, P=0.000) , H. P L4525 3898 Ge il
B (P<0.05), FiE B D RE AR WEOR , RA BN R %
LTINS
2.2 CKD3-~5HEESHRANMEXERSMH

RA 5 RAMAER LI, & X KK, 27465
228 L (P<0.05) , RAA s TAERAY .
RA 415 RA 41 RBC \BUN ,Ser ,SI TIBC . TSAT . IPTH ,
LH.T.PRL.EPO HIF  Hepe /K- L85, 45 1 56, 2
S G X (P <0.05) 5 RA 26 BUN \Ser IPTH |
LH . PRL . Hepc 7K V- = T3 RA 41, RA 41 % RBC .
SI.TIBC .TSAT.T.EPO  HIF /K (X T4 RA 41, RA
25 RA AR AF I R A0 IR L VITB12  SF
UIBC.FSH.P.E2 [lbL %, 2R gt = = L (P>
0.05), W1,
23 CKD3-5HEESHRANZEARZEY
Logistic [E] V353 #7

¥ CKD 3 ~ 5 W85 2 55 JF RAE NN AR i
RSN 22 72E G025 B LR E N A AR
MR (=1, B = 2) .RBC,BUN, Ser, ST,
TIBC . TSAT . IPTH . LH . T . PRL . EPO . HIF . Hepe }
S, 2 K ZE A Logistic @Uﬂﬁ’*ﬁ(a/\z().OS s
a, =0.10) , %5 5 : BUN [0 R=1.413 (95% CI: 1.026,
1.947)]. Ser [OR=1.079(95% CI: 1.008, 1.154)] . Hepe
[OR=1.104(95% CI:1.029,1.185)]/& CKD 3 ~ 5 ] &
H % RA (15 Ky P % 5 RBC [OR=0.560 (95% CI
0.394,0.796)].SI [OR=0.627 (95% CI:0.457,0.861)] .
EPO [0 R=0.652 (95% CI: 0.506, 0.839)]. HIF [O R=
0.943(95% CI1:0.914,0.972)]J& CKD 3 ~ 5 e & &
A RAMPRIPINZR (P<0.05) . W32,
2.4 CKD 3~585EHGBKFES&I5trIIERME

CKD 3 ~ 5 ] #3# HGB /K-F 5L 5] . CKD 4339 |
BUN . Ser, IPTH . LH, FSH, PRL . Hepc & 1 # 5¢ (r =
-0.304, -0.488, -0.405, -0.404, -0.297. -0.256.
-0.195. -0.232 il 0312, P =0.000. 0.000. 0.000.
0.000,0.000,0.003 ,0.024 ,0.007 10.000) ; 5 RBC .SI ,
TIBC.T.EPO . HIF & iE A 3¢ (1 =0.967.0.224 ,0.183
0.266 . 0.253 F1 0.151, P =0.000. 0.000 0.002 . 0.002 .
0.000 £10.014) ; 55 TSAT .P . E2 5 HGB Jo Al K4k (r =
0.118 .-0.061 #10.093 , P =0.050 ,0.483 F10.282) ,



HEBURESAGE 94533 %

F1 PMHEBERKEHLLR

RA4L 176 2542.4+£509.4 5453 +13.76 96/80 79/73/9/3/12 5.04+1.72 472.1+£232.4 196.5 £ 94.0
JERAZL 106 2568.9+547.6 5429+11.91 81/25 40/41/9/3/13 4.67 £ 1.50 5243 +261.1  220.1 +£106.2
X/ A -0.411 0.149 13.539 4.719 1.834 -1.743 -1.940
P{H 0.682 0.882 0.000 0.317 0.068 0.082 0.053

RA4 2.92+0.52 2822+ 13.12  620.06+168.75  9.00+£2.05 40.02+11.11 2947+1296 0.23+0.06 207.00 +94.75
JERA4 4.57+0.82 18.00 + 8.74 263.03 +94.75 1220+3.16  44.05+1046 31.42+1090 0.29+0.08 117.05 +54.69
x>/l -20.680 7.122 19.961 -10.312 -3.015 -1.297 -7.157 8.917
P{E 0.000 0.000 0.000 0.000 0.002 0.196 0.000 0.000

RAH 1573 £6.84 0.75+034 1438+6.53 0.69+0.24 18.69+7.26 31.90+12.64 12.42+2.84 203.37+82.84 217.23+98.88

JERAL]L 12.38+4.26 140069 1297+525 0.66+0.22 14.76+6.38 3500+ 13.57 1622+3.37 237.78+88.72 143.40+72.78
X/ 1 4.538 -10.577 1.886 1.049 4.604 -1.94 -10.135 -3.289 6.674
P1H 0.000 0.000 0.060 0.295 0.000 0.053 0.000 0.001 0.000

#2 CKD3~5HEEAGHRANSEEZEZRY Logistic BIIAN S

RBC -0.580 0.204 8.077 0.004 0.560 0.394 0.796
BUN 0.346 0.106 10.653 0.001 1.413 1.026 1.947
Ser 0.076 0.019 15.833 0.000 1.079 1.008 1.154
SI -0.466 0.214 4.749 0.029 0.627 0.457 0.861
EPO -0.428 0.198 4.681 0.030 0.652 0.506 0.839
HIF -0.059 0.024 6.077 0.014 0.943 0914 0.972
Hepe 0.099 0.027 13.489 0.000 1.104 1.029 1.185
3 iTfig PR ANFRACHHR L0 n] Lo %000 T A AL RE A7 52 RA

RA J& 5 2 CKD 9 I iff Jré K il J5 25 i) o 82 [
. BEAEWFITIEST, RA AT S 800 7 4% A AE 1 I
TR O U R 0 A7, 1R R AE TS XURS: , HLRA W RESZ
RPN RIS 2018 4E— T F B 1 15 92 B X
WFFEAIESE , RBC 439 1 10 4> 207, FR 75 58 % 1941
B R g SE R AT 43 BIREAR 12% . 10%° . e R VR4S
CKD H 38 RA 1978 A8 52 i R 28 O in DA & 0, X sk 2%
CKD ARk At Ak 8 3 WUs HoA UGS X A TR
TR, 1R 5 R R AL AE R i 28 K 301 B 9% (end—stage
renal disease, ESRD ) £ 3% RA & 4E 3 1 H X} RA B
WBITRCR A I B R R R AR EPO

PRIV AR o 75 90 b DA T 5 e DR AR, 20
>3 000 m, J& T =R X, AR 5E 2 LA
VPR X CKD 3 ~ 5 R # MG X 4, e B i 3L
CKD [ RA [ fa [ K 3 5 5250 % 8 Ar A A DG
UL AR OK, & T CKD By 5 BRI 5E 3B i R A . LI
SR o — T 9 R DR IR R A A A R '
(13.34%) . & 1L B 4513 (13.69% ) 1 Pk B /NER '
#(57.26% ) JEAEBHT CKD & & LRl B ar 3 0. Bl
A BROBE PR PG R AN W, LT R Rk AR B
CKD fEA5 3 Th i 1 2 K. A58 A B, 18 1
/NER'E &l CKD 3 ~ 5 ) 8 2R N (42.2%) , 3
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EFRAE, 5 AR PR IR 3 ~ 5 AR B AT 0 A AR DGR 2R A AT

YRR PR B (40.4% ) , 5 5 598 45 AT
ST RAE , CKD 3 .4 .5 W15 RA & AR50
H51.7% . 82.4% . 94.4% , $i& 75 Fifi 4 B T RE ISR , GFR
ANWTIRAS , RA & Az KBS ] A B ™, () S iF 9 4
WESE, i CKD 3 W74 CKD % RA KA R T 5
JKAF-, HBE GFR BEAR & A AR W T st ARpE Y
Hr, CKD 55 RA K E %8 62.42% , CKD 3.4 .5 i
FH RA R R 5K 25.0% . 46.3% . 76.1% , $ 7 it i
HERE R GR  RA B A FNWT TS, S ETR AR
FAF . BRAEUCH , SR RA B HIH , il ik R
Al B D 4 20 A B A= ) 37 Cerythropoiesis
stimulating agents, ESAs ) B[ §& 1A 1 A1 [7) 55 5 5 19 1 21
HFAKF, IF H EPO #LHt & A= R, 5] 2 iz 3
S0 B R 1T RE 5 R X ESRD S E PR A 2N
U5 EPO A OCM S AHF5E H CKD 3 ~ 5 85 RA 1Y
SRR N O E B R B R X AT RE S
BT A Bk A v iR (MK 1500 ~ 4 500 m)
A, e i 5 AT A ORISR IR R, AR Ak
F UL IR 55 9 EPO 4310 1] BH (2 14 22, HGB R £ 14 1
T, 3 AT B Hp R U X RA RO R AR T IR 4R
Hin DX SR AR A AT BE S R (6] R Il 2T 8 11 kel
JKF- RA 12 Wb o FIRR % (] 3524 15 5 22 7 Q.
AR, CKD 35 Bk M1 5 CKD A OE %
i % Y)AH G , 32 CKD AH 5C 4 P A I ) 52 T, ' JDE
R 2k R 2R AE ) T B, BB IR R S s, 5 e gk
W AT 5 o X R AAR ST 55 B v /b, RBC AE Bl B
ik, Bl R BT, AR B R b, RA
2 59E RA 41 SL.TIBC f£7E 22 5%, R W] SL. TIBC 5 RA
BN O, 5 LRSS . A58 AH % 43
Mr 25 3 & 7%, SILTIBC 5 HGB /K F 2 1E 4 ¢, ST,
TIBC 7K VB AL U HGB AL o A B 2 BT 24 T £k 4K
WL, X CKD 35 JF & RA HAA B ZE/E M,
FWF 5T 4R GE , CKD 3 3] & A9 RA U R
74.47% , % 5 W B AT K 2 100%™, 487, B 5
INREE 5 GFR MK, RA K AR B E TS . AN
HBA TR R A 4 R W, 4L BUN (Ser 5 22 5%, Z A
2% Logistic [ IH 43 #7245 S i 7R BUN | Ser , Hepe it
6] T CKD 3 ~ 5 ] 5% RA, J& RA (95 6 [ K 5 4
KNEAHTEE R BN, HGB K5 RBC ST IEM L, 5
Ser BUN 2 A7 ¢, #2718 B D fig iR 5 RA XU 2t 57
A2, BUN | Ser 7K F#RAIG , RA & A KUK ik g, Sz 22 )0

IR, 5 R 5 XA oY 25 R — 8, B IR GR
2338 8 RA AR TEE , HE9E IR I AE T B & GFR [
i, WIEPE EPO JE BUAS W /D, S 30 RA S 1G Tn .

A 5T B K 43 B R RA 415 RA 41 0] 4K
Z RIS E L X ] g 5 R AR K s A
TEH R M IX A CKD B3 A k. MERFE T U6
VAR HUE U A 5 EPO 20 B 45 0 T, B AR R
I AL 52 40, I 2 1ot % Ak il S 4 4K 5 A Y S D S
R, T BOHIF G PERE AR, 21 48 M A= BAH G R (1Y
Tt SR A A YR/ e R R A ML IX %) CKD A 3 R
REAE AR AR B H RS E 7 £ EPO 48 M43 45, 5 e
VRN HLAR 2 30, BT A HIF 3% PR FE AR, EPO & A
Ao ARSI G 0 i TR N 58 4V A, T REANAY
55 1o I b DR R I PR B AT G, At 5 BB A AR B 1Y st A%
BB Gy AN i — PR

CKD & B EPO 7= A A1 6 gk 2 4 X AS e 5 3
RA 1 =22 [, [l B CKD F8 3 22 A7 78 2k ORI R
B fig , 35 T S BOLT A0 M A R A . IR B ST N R,
HIF ATk 3R 33K F i, £ fif JEE 2k 2 i 2 R
0 i T A W, R I A L P P R R Y
CKD 5 H B RA B, 2H S 4R, 38 1 0% HIF, TR
BRI Z M Fk , A 0038 EPO 7= AR 38, M A 2T
0 ML A 0 AR R R, A RA 4 EPO (HIF
HERI 8 F RA 4L, Hepe W AH S, $278 EPO (HIF 7K F
FH 5, Hepe fIK 2354 A T 40 IE RACIRZS , RIAHF 78 44
ANBEA — 0 C 285 (ESAs ) PHLIRYT , 1] g
TE—EFREE S or 45 5% , i 45 e m ) T4 1E RA
(7 1) & e, 3K A0 IR 52 8K 50 \ESAs & PHI X RA Y76
IT AR . AR AR iA R, EPO  HIF \RBC
SI.BUN . Scr ., Hepe 52 CKD 3 ~ 5 1 B2  RA () T 0 [A]
%, CKD 3 ~ 5 i 2 % HGB /K V- 5 EPO . HIF 2 iF A
Ko HILAT UL, EPO (HIF (R 2635 J& CKD 3 ~ 5 ] i 3
RA MR N 2 .

AR WFFE 45 F B R, CKD 3 ~ 5 8 8 3% HGB K -
5 BUN ,Ser £ i #15% , 5 RBC . SI. TIBC \.EPO , HIF £
IEASE . ] UL, BUN | Ser 7K i 5, RA & A= 3R
775 ; EPO VHIF ZKF- 857, RA & A2 28I

A 5 b R T 5 R BR P A T AR 6 R ok A
rh R R b DX T N R BE B, R #EAT 2 ol B
AW, AT R B A R AR R R B XSS R
. Horh s R R 8 AR A AR R A
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B 52 M RA /55 i — D 5T, J SL b o 75 o8 3 Lk
AEITIN G T I SR (T INCER RN A

ZE F AR ARBFSE T CKD 3 ~ 5 RA R E 1Y
— WA A FE AR SR AR OCIR R L 45 R R W], EPO.
HIF \RBC . SI ,BUN , Scr ., Hepe ¥J & CKD 3 ~ 5 ] i
RAMSEI K 2 o T RAIRYT IR, F A AR EE
B il TS A4 RA VAR YT 5 58, I 40 A 18 1R 45 11
DL AR HRl CKD R RA AYIA bR 3R, DA 24 3% 4E

& £ X B

[1] RUIZ-ORTEGA M, RAYEGO-MATEOS S, LAMAS S, et al.
Targeting the progression of chronic kidney disease[J]. Nat Rev
Nephrol, 2020, 16(5): 269-288.

[2] DENGY W, WANG CY, SHEN Y Q, et al. Prevalence and risk of
chronic kidney disease in oral lichen planus: a large cross-sectional
study from eastern China[J]. Ann Transl Med, 2021, 9(13): 1078.

[3] FIGUREK A, RROJI M, SPASOVSKI G. FGF23 in chronic kidney
disease: bridging the heart and anemia[J]. Cells, 2023, 12(4): 609.

[4] FISHBANE S, POLLOCK C A, EL-SHAHAWY M, et al.
Roxadustat versus epoetin alfa for treating anemia in patients with
chronic kidney disease on dialysis: results from the randomized
phase 3 Rockies study[J]. J Am Soc Nephrol, 2022, 33(4): 850-866.

[5] Kidney Disease: Improving Global Outcomes (KDIGO) Diabetes
Work Group. KDIGO 2020 clinical practice guideline for diabetes
management in chronic kidney disease[J]. Kidney Int, 2020, 98(4S):
S1-S115.

[6] LAMEIRE N H, LEVIN A, KELLUM 1J A, et al. Harmonizing
acute and chronic kidney disease definition and classification:
report of a kidney disease: improving global outcomes (KDIGO)
consensus conference[J]. Kidney Int, 2021, 100(3): 516-526.

[7]1 DRUEKE T B, PARFREY P S. Summary of the KDIGO guideline
on anemia and comment: reading between the (guide)line(s) [J].
Kidney Int, 2012, 82(9): 952-960.

[8] HANNA R M, STREJA E, KALANTAR-ZADEH K. Burden of
anemia in chronic kidney disease: beyond erythropoietin[J]. Adv
Ther, 2021, 38(1): 52-75.

[9] CERNARO V, COPPOLINO G, VISCONTI L, et al.
Erythropoiesis and chronic kidney disease-related anemia: from
physiology to new therapeutic advancements[J]. Med Res Rev,
2019, 39(2): 427-460.

[10] ZE45 2L . 75 WM DX ZERp 1 10 BT A8 2 B 2 i AR B 52 0

PR IACHEZ AT (D). 75772 15 IEREE, 2019.

[11] LIY, SHI H, WANG W M, et al. Prevalence, awareness, and
treatment of anemia in Chinese patients with nondialysis chronic
kidney disease: first multicenter, cross-sectional study[J].
Medicine (Baltimore), 2016, 95(24): e3872.

[12] 7, Jil dih, 2008 55 AL IR o DA A8 i B B Ak #a 3y
W], TR 2R 2%, 2021, 15(5): 442-445.

[13] ATHERTON J G, HAINS D S, BISSLER J, et al. Generation,
clearance, toxicity, and monitoring possibilities of unaccounted
uremic toxins for improved dialysis prescriptions[J]. Am J
Physiol Renal Physiol, 2018, 315(4): F890-F902.

[14] f0Hsss, B4 Wk, 55 IR DI R B a3 ~ SD IR A 42
ARECH B CRRIBTTRT A D], IR IERAAE, 2019, 19(1): 8-13.

[15] W=, BEGIEE, Wi, 45 . LM W IR 3~5D 143 IR0 /Y
FHLLI BT[], H A B IR AL, 2021, 37(1): 31-35,

[16] BaTB5, SE590E, YA A, A5 . U DS s 28 25 22 1 2
RIFAE[T]. BB 2%, 2016, 32(12): 928-930.

[17] UEDA N, TAKASAWA K. Impact of inflammation on ferritin,
hepcidin and the management of iron deficiency anemia in
chronic kidney disease[J]. Nutrients, 2018, 10(9): 1173.

[18] BATCHELOR E K, KAPITSINOU P, PERGOLA P E, et al. Iron
deficiency in  chronic  kidney disease: updates on
pathophysiology, diagnosis, and treatment[J]. J Am Soc Nephrol,
2020, 31(3): 456-468.

[19] JHurmRk, SEE5, PR, 45 . Ak uposE H B sk v 3 i
TG R 3R B B 2R P A5 B Al N7 0], B S 5 AT W R A A,
2019, 28(6): 538-543.

[20] JFEZ, BSOS, ARAEML, 45 MBI 3 ~ S IARE T B I
B Bk B Z A S RS R 3R 2 A7 (], BE T, 2022,
57(9): 1010-1013.

[21] X3, 25k . ML Mg £ R A B R ol g% S PR 1 i
P 352 Al il 00 ) 00 % B A8 9 i AR I [D]. AR R A A,
2021, 101(16): 1195-1198.

[22] SKIRER, (RN . AR A A R 1o AR A & P 7= il 4
PoE3E2 AL RGO TR 300 VA7 B LT 1L A IR PR 7 85 43 # 0] Wi PR AR
Zk3, 2023, 40(1): 60-61.

[23] MIMA A.
inhibitors for renal anemia in chronic kidney disease: advantages
and disadvantages[J]. Eur J Pharmacol, 2021, 912: 174583.

[24] W, 258, BT, TS5 IR B L A6 e
B RS £ D B PE DT LAY P[], BB R S IR, 2022, 19(19):
2715-2719.

[25] KU E, DEL VECCHIO L, ECKARDT K U, et al. Novel anemia

therapies in chronic kidney disease: conclusions from a kidney

Hypoxia-inducible  factor-prolyl  hydroxylase

disease: improving global outcomes (KDIGO) controversies
conference[J]. Kidney Int, 2023, 104(4): 655-680.

[26] SUGAHARA M, TANAKA T, NANGAKU M. Future
perspectives of anemia management in chronic kidney disease
using hypoxia-inducible factor-prolyl hydroxylase inhibitors[J].
Pharmacol Ther, 2022, 239: 108272.

(EFHT %)

A5 AERX: TR, WISCH, T77, & Brhoig ek
3~ 5 1R R A UL A AR DG TR 2R A3 A (0], IR A e,
2023, 33(24): 1-6.

Cite this article as: WANG C H, HU W B, WANG N N, et al.
Predictive factors for renal anemia among patients with stage 3 to 5
chronic kidney disease in a single center[J]. China Journal of
Modern Medicine, 2023, 33(24): 1-6.



