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Investigation and analysis of influencing factors of renal anemia

in single-centermaintenance hemodialysis patients in Tibet
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(Department of Nephrology, The People’s Hospital of Tibet Autonomous Region, Lhasa 850000, China)

[Abstract] Objective To evaluate the current situation of renal anemia in maintenance hemodialysis patients in sin-
gle-center and explore its related factors. Methods Patients undergoing maintenance hemodialysis in the Blood purifica-
tion Center of the people’s Hospital of Tibet Autonomous region from January 2019 to May 2022 were collected. The pa-
tients were selected according to the inclusion criteria and exclusion criteria, and the general data and clinical related indi-
cators were analyzed retrospectively. Hemoglobin <110 g/L. was divided into substandard group, and hemoglobin =110
g/l group was divided into standard group. Results A total of 193 patients with maintenance hemodialysis were en-
rolled, with an average of (53. 46 +14.28) years old, 121 males and 72 females, living at an altitude of 2200 to 4700 me-
ters above sea level. There were 115 cases whose hemoglobin did not meet the standard, 78 cases reached the standard,
the rate of hemoglobin reaching the standard was 40. 4%, and the prevalence rate of anemia was 59. 6%. The levels of
hemoglobin, serum albumin, transferrin saturation and Kt/V in the patients with substandard hemoglobin were signifi-
cantly lower than those in the control group. while the levels of ferritin and C-reactive protein in the substandard group
were significantly higher than those in the control group. There was no significant difference in age, sex, etiology, dialy-
sis age, serum calcium, phosphorus, parathyroid hormone, total cholesterol, triglyceride, serum creatinine and blood u-
rea nitrogen between the substandard group and the standard group (P> 0. 05). Multivariate Logistic regression analysis

showed that low serum albumin and low Kt/V were independent risk factors for renal anemia in maintenance hemodialysis
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patients. Conclusion The anemia standard rate of maintenance hemodialysis patients in People’s Hospital of Tibet Auton-

omous Region is low. Low serum albumin and low Kt/V are independent risk factors of anemia. Clinical attention should

be paid to the above factors and positive measures should be taken to increase the anemia standard rate and improve the

prognosis of patients.
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Table 1 Comparison of clinical information between the hemoglobin non-

compliant group and the compliant group
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Table 2 Logistic regression analysis of anemia in MHD patients

iR & Logistic [MH 73 #F Z W% Logistic [l 14 #f

Vg =N

= OR  95% CI P OR  95%CI P
ALB 2.519 1.727~3.408 0.001  2.312 1.453~3.039 0.001
Kt/V 2.327 1.378~2.984 0.001 1.812 1.134~3.106 0.017
SF 0.472 0.326~0.671 0.001 - - -
BRI 0,584 0.451~0.783 0.001 — - —
CRP 0.674 0.590~0.900 0.008 - - -
&= .
3 Jtig

it Hb 7K ¥15 MHD g 3 50 7 XU 38 fin L A= 36 i

R RIRYT SRR Z M AF e E VIR RS T . MHD
BRI 8 DL G TR 3R A 4 4 %o/ AR X2 21 40 i A=
B = i 38 W RN B 2 Bt A RO 4T 40
A% ISF 18] 46 J DR B AF 8% 25 B 2R, Bl R E AR 55 i
etk E S . Har, MHD B Hb ik bi 457 i
AR EH P MHD B & Hb ik 5 R 41.8% ~
56.07 %1 FR B 4 A 0 MHD 3% Hb ik
PR AL 40.4%, MHD 3 5 P %0 0 B o R R
59. 6%, R UL A 2 B W HH MHD 5 PE % i fE | & L o)
SRUAF X PE T 485 7, T A %08 = MHD B % Hb 35 b7
% MHD & W5 . AR AR 2R, Hb Kik
PRgl B Hb AL B AR R EE B Ke/V K7 B
WAL T IRARAL, MR B brdl & SF & CRP B &8 & F
SKFRA, BT £ E Logistic [T 48 H7 . 45 5 2 BT
ALB FUE Kt/V J& MHD f&35 & A B 4 23 1 14 2 57

AW R R ALB 5 MHD % B M2 im 2
[ fFE 76 L DG &R . Liang 555 AF 50 25 R BRI (1
IAE J: MHD B4 22 1 A9 A S7 fE B R 2R . [ P 2 30 4F
FEHTI IR R BIE F K OF I ALB & MHD 35 & 4B
PEFT MY LA pE B 2R, AL T fE R I I T R A
BEXT EPO 9 5O PR . 5 — R AT fE & Hb
K5 E R E VI A L. MHD B (178 520k
BUAT SR S MHD 2 B Y 5 2 4 B 43 - 1 250 2 %
MR IR . 7E 8232 B AT 1 B 3 b, il v AR A
MHETE B AR 40 /L. SR, RIE M MR E RS S
S RE . 55 ] R 5B E 3k 4 4 B TS T AL S
WAR RS I MHD B 19 & A & N R
1.2 g/Kg, (HA M5 FWACE A F#E A & Q.8
g/Kg+d) MR A & (500 mg/d) 1 o B FREE S 1897
REA S AR MHD 8 25 (9 1t B 7K SF , 5] B B8 A 15 5
FRRBURRE o PO R DX RO A BRI S P L L
PREAETERS S B B 5 R 3 T 3 LK SR A B A
XA J5 2k — 25 0F 5 i W 2RIk & e iE & MHD
FBE DL AT 0 SRR D A Y

AR IS5 H Bow , Hb Rikbrdl & Ko/ V K
WA Tk bR 2. Z R Logistic 7119 43 47 & BLAK
Kt/V J& MHD {835 & A B PR32 i 09 20 7 5 6 R &
Sk FERRC 2 M AR A T A R — B, XA R R R
I8 325 BT AS 38 4 0T RE S B R S am A IR 22—
B A M T B 2 EPO Bz, R & B CKD R
W EPO RIFF a6 6 = , 5 44 550 00 B /N Rk 8 2ok 21K T 30
mL/min/1. 73 m® B, 2 EPO B @ B = . 33X Fh i
Z &M T EPO A4 =k 4>, I 3 EPO 41 5 801,
CKD A B 2 T 809 5E 40 M DX 01 60 588 3850 I Cn



WMARESF 2024 56 F % 36 5% 63 Med ] West China,June 2024, Vol. 36,No. 6 + 919 -

A FE-la AN F-1B. e A A K R -3 A b 988 36 38 A
Foo S5 B T, DA A B U5 R EPO 7 AR
P, REEAE IR N B R T T SRR IR A R4k
JnE, 8 EPO 7= AR . W IR S B 52 Ok B
Kt/ V {8 o 3 B35 20 000 B B 3 5 e AR A8 ol
R 50, 7 AT 7 43 A AR A Ak B R AR P 0 40 M R
SR 7 (Erythropoiesis stimulating agents, ESAs)
JO7 FH ) 4 B2

53— J7 1 EPO HEHT b J2& % 1fi 5 2295 B, L L)
JEZ T Z RN« 50 40 i R T Be R A — 4Tk AL B SR
o B R AE A 40 R AL AT T R AE 4
KFfg T8 EPO I 52 7k 09 3Rk, 0 a] LUE S 7= 4
5 EPO ZW &GPk, TR ENIEN. %
TE R WSCRD R PN R AR G I 40 Y 2k 3h B b
AN LA B R D L T AR R R AT R R 4T &R
AEL 20 L 7 38 5 R0 A7 35 15 B0 EPO #841Y . MHD M
BN T4 I SORE R AS B FE R W I BRIk
b 78 BRI B K25 5 T S BUBOR 2 & EPO 4K
Pt 500 R 2 40 MR A B A AR & — i sh 2 OF i
R4 PR RR 1 EPO 3K PTAT & 5 22 0 Mo 3k 8%
i, AHSCHIEIENS K B, B AT 7040 (1 BB A kR 2K 2 B
R H A M A B AR S EPO 1 30 IR 25 i ot 72
W . 535h . MHD B & B0y 2 k9 Bt v] 52 i &
TR Dol 5 B2 o 490 14 B B L O 5 40 40 B A 6 RN R
AL A, 25 5 e g T A R A, E— 2B n AR A
M A3 ENT G - B RN B S EPO 7 A 19 38 %
AL EPO HKPT T . 5 / ESAs 7 &t it K& 4% [F] %5
RCRE , LR T A9 B 48 L T DL g ol AR E A
IR S o X 24 TF B 1 2 1 e 2 AR .

ESAs W) % J Ml R b og 48 T B 2 30 00 1 3R 97
2 B A BR G R T A4S R LA AR R
ESAs F Hb<<10 g/dL H A B4k 0 1fi 5 #r 58 % 5 9
A M % Z ESAs JGYT I AR CKD 835,
SR ERE I Hb e B s /> ESAs ) B, B 8% M
LN EE <230 26 L R FE 11 <2500 ng/mlL, W I 4 52 Bk K ¥R
J7 . HIF-PHD J&I4 97 B 9 23 1 /) 87 25 90 - 38 3 & AIG
i 2 I 3 A i 9 S SO IE AN R RS S T
B Ra e T S 30N v EPO |3, HIF-PHD [A] i}
FE 00 ) IO 42 0 22 0% 5 B, O 1 AR 2 4k R A Y R TR
BEk 263k, FrLL, HIF-PHD 680 % 2k %) i 75 3K L Jf
EXF R AE SR Y ESAs I B 07 P 8 % IR A 30, 8 B
AORMEEEM L E . AR Bon . 21 E b 7E 4 1E
7 1 W AL T EPO. e &P i, LR R >,

AT FE LAV B A 36 XN R BS BE 1Y I 335 A iR
S REAR R AN IS BB 15 B TG g EL At s DX 1 15 6

JE SR REEA S . Zd0 iR AT LURIIE .
4 H

VB IA DO R R B WA 9 2 45 I O T AR
B MABARRBAL AR ALB AR Kt/V 223 1 2k 57
FE IS PR 2R e A 07 R 3 PR3 SR IR A 5 e ok
BEEFRRL T BEN . A BT LIEIT Pl
ity BEARE A L DR 4 T ESAs BRI s HIF-
PHD 483077 25 1) . 48 8 30 MR J7 38 b 3 ko B
Him .

(&% k]

[1] o [ B U o 2 W MOE AR B2 0T 2 22 ' M 3 46 v AR 4. T
PEFL A2 IR I R 92 B 4 R LT ). AR P4 2R 75, 2021, 101 (20)
1463-1502.

[2] ZUO L, WANG M, HOU F, et al. Anemia Management in the
China Dialysis Outcomes and Practice Patterns Study[J]. Blood
Purif, 2016,42(1) :33-43.

(3] B[ 55 58 S50 R AT 2 A, A6 VG gt X1 1 B O 5 58 A 2 IR
JAALT]. HP A2 B G 4435, 2016,32(12) : 928-930.

L4 vl B 00 B £ W JUE P R I 0T 3 £ ' M 9 1 4 g AR 4. b
PETTMIZ IR I K 92 e 4 ma )], P A8 B 2 2 3K, 2021, 101 (20) ¢
1463-1502.

[5] LIANG M, WU Y, SU N, etal. Prevalence, associated factors
and cardiocerebral vascular prognosis of anaemia among patients
on chronic haemodialysis in South Guangdong, Chinal[ J]. J Int
Med Res, 2020,48(11):300060520965791.

[6] COVIC A, JACKSON J, HADFIELD A, etal. Real-World Im-
pact of Cardiovascular Disease and Anemia on Quality of Life
and Productivity in Patients with Non-Dialysis-Dependent Chro-
nic Kidney Disease[J]. Adv Ther, 2017,34(7):1662-1672.

L7]  BRBUS MREAE PR 2255 dEe e bk oy U w3 B 28 % il 2L
EHASEREZWLT] hE2FBEY,2018,16(3) :419-422.

[8] FISHBANE S, SPINOWITZ B. Update on Anemia in ESRD
and Earlier Stages of CKD: Core Curriculum 2018[J]. Am ]
Kidney Dis., 2018,71(3) :423-435.

[9] EVANS M, BOWER H, COCKBURN E, et al. Contemporary
management of anaemia, erythropoietin resistance and cardio-
vascular risk in patients with advanced chronic kidney disease: a
nationwide analysis[J]. Clin Kidney J, 2020,13(5):821-827.

[10] NIZ, JIN H, JIANG G, etal. A Telemedicine-Based Registra-
tion System for the Management of Renal Anemia in Patients on
Maintenance Hemodialysis: Multicenter Study[J]. J Med Inter-
net Res, 2019,21(5) :e13168.

L1 B BR AR X0 . 24 P i 803 A A8 3 5 PR 23 i i 22 IR % 4y
Br BAR DT[], A 4Bl BE 22,2021, 19(5) :871-874.

[12] TG, EHAL 3R B8 55 dE et I0RGE BT 88 35 15 POk A& X
WL LI A AT ST . A, 2023, 221D 1-6.

L13] Ak, R0 0% o A5 52 . i M 1 V38 AT A8 5 22 1M 38 7 38 1 1 L 4R
GBS R M LT, AR YY ,2022,41(5) 1 1-4.

[14] S8 Br—4, BE RN 55 24 Rz BT 58 38 4 20 40 il AR R
AU 2 o7 i 5 ) R 22 (. o )l 44k, 2016, 15(3) £ 149-153.

(#5925 5D



WMARESF 2024 56 F % 36 5% 63 Med ] West China,June 2024, Vol. 36,No. 6 . 025 -

[1z2]

[13]

[14]

[15]

[16]

[17]

arterial disease [ J]. Diabetes Res Clin Pract, 2011, 91 (1);
24-25.

AVOLIO A. Central aortic blood pressure and cardiovascular
risk: a paradigm shift? [J]. Hypertension, 2008, 51(6): 1470-
1471.

DING N, SANG Y., CHEN ], etal. Cigarette Smoking, Smok-
ing Cessation, and Long-Term Risk of 3 Major Atherosclerotic
Diseases[ J ]. Journal of the American College of Cardiology,
2019, 74(4) . 498-507.

HANSEN K, OSTLING G, PERSSON M, ez al. The effect of
smoking on carotid intima-media thickness progression rate and
rate of lumen diameter reduction[ J ]. Eur J Intern Med, 2016,
28 74-79.

MESSNER B, BERNHARD D. Smoking and cardiovascular dis-
ease: mechanisms of endothelial dysfunction and early athero-
genesis[ J]. Arteriosclerosis, thrombosis. and vascular biology,
2014,34(3): 509-515.

TEPE G. LAIRD J, SCHNEIDER P. et al. Drug-coated bal-
loon versus standard percutaneous transluminal angioplasty for
the treatment of superficial femoral and popliteal peripheral ar-
tery disease: 12-month results from the IN, PACT SFA random-
ized trial[J]. Circulation, 2015, 131(5): 495-502.
SCHROEDER H. WERNER M, MEYER D R, et al. Low-
Dose Paclitaxel-Coated Versus Uncoated Percutaneous Translu-
minal Balloon Angioplasty for Femoropopliteal Peripheral Artery
Disease: One-Year Results of the ILLUMENATE European

[18]

[19]

[20]

[21]

[22]

[23]

Randomized Clinical Trial (Randomized Trial of a Novel Paclita-
xel-Coated Percutaneous Angioplasty Balloon) [J]. Circulation,
2017,135(23) . 2227-2236.
HESS C N, CANNON C P, BECKMAN J A, et al. Effective-
ness of Blood Lipid Management in Patients With Peripheral Ar-
tery Disease[ J]. Journal of the American College of Cardiology.
2021, 77(24) . 3016-3027.
ARYA S. KHAKHARIA A, BINNEY Z O, et al. Association
of Statin Dose With Amputation and Survival in Patients With
Peripheral Artery Disease[ J]. Circulation, 2018, 137 (14):
1435-1446.
ZEIRAE B S BTG AR AL VT VA T B30 Bk o A R AL T o g2 LT .
PEEREE 24,2009, 21(7): 1180-1181.
DE ATHAYDE SOARES R, MATIELO M F, BROCHADO
NETO F C, et al. Tmpact of calcification and infrapopliteal out-
flow on the outcome of endovascular treatment of femoropoplite-
al occlusive disease[J]. JRSM cardiovascular disease, 2019,
8: 2048004019828941.
KALADJI A, VENT P A, DANVIN A, et al. Impact of Vas-
cular Calcifications on Long Femoropopliteal Stenting Outcomes
[J]. Annals of vascular surgery, 2018, 47 170-178.
TOKUDA T, OBA Y., KOSHIDA R, et al. The Impact of
Femoropopliteal Artery Calcium Score after Endovascular Treat-
ment[J]. Annals of vascular surgery, 2020, 66, 543-553.
(Y78 B H#8:2022-10-31; 1 2] B 83 :2023-05-21; %348 . /M5

(E#E 919 T

[15]

[16]

[17]

[18]

(191

[20]

ZENG G, LIN J, HE Y, et al. Diet-Related Inflammation is
Associated with Malnutrition-Inflammation Markers in Mainte-
nance Hemodialysis Patients: Results of a Cross-Sectional Study
in China Using Dietary Inflammatory Index[J]. Int J Gen Med.,
2022,15:3639-3650.

IKIZLER T A, BURROWES ] D, BYHAM-GRAY L D, etal.
KDOQI Clinical Practice Guideline for Nutrition in CKD: 2020
Update[J]. Am J Kidney Dis, 2020,76(3 Suppl 1) :S1-S107.
LI H, LONG Q, SHAO C, etal. Effect of short-term low-pro-
tein diet supplemented with keto acids on hyperphosphatemia in
maintenance hemodialysis patients[J]. Blood Purif, 2011,31(1-
3):33-40.

K FF B 2 o R AT AR AT i 3R B S e A i AR O B R 4y
BrLDJ. FBH M KA, 2020.

ARG B TR GE L R AR Y A o YR AT AR R AR
ML fe B R R A A L ). B W E AL R4 4% 4], 2019, 40 (10) ¢
125-130.

FEHR T, AMMANN P, GARZONI D, et al. Interpretation of

erythropoietin levels in patients with various degrees of renal in-

[21]

[22]

[23]

[24]

[25]

[26]

sufficiency and anemia[ J]. Kidney Int, 2004,66(3):1206-1211.
AMDUR R L, FELDMAN H I, GUPTA J, et al.
tion and Progression of CKD; The CRIC Study[J]. Clin J] Am
Soc Nephrol, 2016,11(9) :1546-1556.

WEN K ), BT 45 bl AR I B AT R B AT R
S BRI OC R LT HRBE2),2018,37(4) :330-332.
GANZ T. Anemia of Inflammation[J]. N Engl ] Med, 2019,381
(12):1148-1157.

BORAWSKI B, MALYSZKO J S, KWIATKOWSKA M, etal.

Inflamma-

Current Status of Renal Anemia Pharmacotherapy-What Can We
Offer Today[J]. J Clin Med., 2021,10(18) ;4149.
BABITT J L, EISENGA M F, HAASE V H, etal. Controver-
sies in optimal anemia management: conclusions from a Kidney
Disease; Improving Global Outcomes (KDIGO) Conference[ ] ].
Kidney Int, 2021,99(6):1280-1295.
PROVENZANO R, FISHBANE S, SZCZECH L, et al. Pooled
Analysis of Roxadustat for Anemia in Patients With Kidney Fail-
ure Incident to Dialysis [ ] ]. Kidney Int Rep, 2020, 6 (3);
613-623.

(U 7% B 81 :2023-04-23 ;18 [ H 13 :2023-08-21; i35 : T/h5)



