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Abstract

Objective: To assess the risk factors and analyze the incidence for vascular calcification (VC) in
maintenance hemodialysis (MHD) patients in our hospital. Methods: 254 cases of MHD patients in
our hemodialysis center were investigated to understand the occurrence of VC. The coronary ar-
tery calcification was scored by multi-slice spiral CT. The incidence of vascular calcification was cal-
culated. According to the score, the patients were divided into non calcification group and calcifica-
tion group. The age, gender, dialysis age, diabetes mellitus and erythropoietin dosage were recorded.
Hemoglobin, serum albumin, calcium, phosphorus, iPTH, 25-(0OH)D3, high sensitivity C-reactive pro-
tein (hs CRP), blood lipid, alkaline phosphatase (ALP) were measured to analyze the correlation
between vascular calcification and clinical indicators of dialysis patients, and summarize the risk
factors of vascular calcification by logistic regression analysis. Results: 168 cases (66.1%) showed
coronary artery calcification by CT, 86 cases (33.86%) in non calcification group without coronary
artery calcification. There was no significant difference in hemoglobin and serum albumin be-
tween calcification group and non calcification group (P > 0.05). Age, dialysis age, serum calcium,
phosphorus, calcium phosphorus product, iPTH, ALP, hs-CRP, blood lipid and erythropoietin dosage
in calcified group were significantly higher than those in non calcification group (P < 0.05). The le-
vels of 25-(0OH)D; was significantly lower than those in non calcification group (P < 0.01). The inci-
dence of arterial calcification in diabetic patients was significantly higher than that in non diabetic
patients (P < 0.05). Multivariate logistic regression analysis showed that dialysis age, age, erythro-
poietin dose, calcium phosphorus product, iPTH, ALP and diabetes mellitus were independent risk
factors for vascular calcification (P < 0.01). Conclusion: The incidence of vascular calcification in
maintenance hemodialysis patients is high. Dialysis age, age, erythropoietin dose, blood lipid, cal-
cium phosphorus product, iPTH, ALP and diabetes mellitus were independent risk factors for
vascular calcification.
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1. 51§

181k ¥ HE W (chronic kidney disease, CKD) W28 BN A ERFRIERI A FL DA 2 —, CKD 4R & e
AR I i (end stage renal disease, ESRD)FF 75 £ B IE B AUEYT, AHEK. Ha. KEMDNGRT
PUERAR. e, OHEEN. \ETHAEE, PEBRFEN CKD BIHEL 10.8% [1], FEZEEH T
R, RN ERISET 3, 4EFRF% I 7% HT(maintenance hemodialysis, MHD) /& ESRD 3 4 RF4E
M2 —, @ik MHD jAY7 R348 m T ESRD B WA (2], A, ESRD H3F 10 A
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REFFUOIIBEZE . OERRE . B LB AR & 20~30 £%, 1T 50%1) MHD &35 50 T0 ML 90
(Cardio vascular disease, CVD) [3], 4 ESRD B FET- 1) F B R Ko O M5 40 0 H 2 A5 40 2 T 5L
MHD 5 CVD st o 3w i R K 2 —[4], b3l k5 4k (Arterial Calcification, AC)BE AN A2 O I
PRI — AL fERE R R . LS A A BRI S M PR, KR ZE AR K, TRk RO R B, O
WA, 51 ™ 'O IEA REMHS]. HirCRIEREFES. 200, sk, MeuEEal. K
BIERREZ MRS CKD 838 MEMAAE3]. L, A BRI MHD B2 1) 845
WRkAEZRFAT A, TR ERRER, 9Tl At MHD B3 I8 85 h it — € ks .

2. #EREFE
2.1. ARIR

FEIR B MRGE T A 04T MHD (B =k, &UGENTIFIA) 3.5~4 h, (A 1.25 mmol/L~1.5 mmol/L i& T
WOWRIT KT 3N H, ERY > 18 IS 254 6. NARTZ L5 4 O e ms A 25 (B L =
B, WL E R s EAEE R D R > 1 AN H . HEBRERE: 1) RS EO NI BOR B 2) Kl
MRFTSE . G imilfE: 3) A/ EI . RE Y SBEMR . T E S RO . T E AT AR
Wi BRI 4) AT FURSF IR A VIBR B A VI BRSO AE R AR & s 5) st ;s 6) J&
RIRAUNZ RIS AR, 7) BIOIR AR 2 eds 2 A 5 Ik 8) WA 4aH.

22. HARFZ*E

2.2.1. WERLIER
OSBRI TER) . RS, BT, A TR . BRI R AR

2.2.2. {EXIEARE

FTA 2 BT AT 2 B K ML 3 mi, A M £1 28 (i (hemoglobin, Hb). [l 2 A (Alb). KAH
[ (TCHO) H i =FE5(TG) M4%5(Ca). MBE(P). LB 1E B BREE (ALP) I 4= B IR 55 AR 2 (iPTH)
25-(OH)D;. ## C K MiHE H(hs-CRP). MG

2.2.3. MES5LEM

TR BN k45 4K (coronary artery calcification score, CAC)KIN 7572 : 4 FHAE E 76 717 CT Xl Rah k5 1k
BEATVESY, CT{H > 130 HU. I > 1 mm® FIAL & SUNASAL.

23. Gt FAE

£ F SPSS 18.0 il 4R A TEAE 04T, BRI R LSS, F(X+s)Fas, dAEbE R T ZE
3HT: KA Spearman YEBEAT A IS HT LA A54L AR R IR 3R, B i Logisite 22 K& B HTE BT
MESREREZE, X P<005 NEFEARI¥EN, P<00l NEFEREESIIE L.

3. &R
3.1, —iER

254 B, Fh B33 4, Lo 121 B, SRR 21~89 %, FHA(57.3 + 12.8)% . HJREAIEIEM, 18k
B /NER'E %6 91 191(35.8%), HEIRIFE B 79 B1(31.1%), il BB /Nsh likifk 42 51(16.5%), AHBHME S
W12 51(4.7%), ZFE 7151(2.7%), @HEEFPEE % 5 61(1.9%), REMLHERIE 4 51(1.6%), LHFAHK
PEF 58 4 H1(1.6%), RGEMEME R 3 51(1.2%), JiRVEE R 3 61(1.2%), SRBIEE 5% 2 41(0.7%), HAhA
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B R R 2 191(2.3%). SBHTAIZE 3 /3, BT MG sBoENT . BEHTRS: 5~264 ANH, &
Hrid v 7% 57.00 (21.5, 264N H o (LRG0 F 75 0iu 0 %1, 6000iu 86 %1, 10000iu 104 1,
12000iu 57 5, fd P VoAt 7 41, I35 = 8818.89 £ 125.8. ULi& 1.

Table 1. General clinical data of maintenance hemodialysis patients

= 1. R MREREE R —RIGR IR

il
PEA(M/F) 123/121
FER(D) 573+128
BT/ 3
BT () 57.00 (21.50, 264.50)
TRALF A P37 2 (fu) 8818.89 + 125.8

3.2. BEMEELER

254 BiENT R, TR 168 B1(15 66.14%), ToibRBNK AL 86 (i 33.86%). H4 AR
fika54k 168 ] B E Ve NS0, 54 =85:83, B @ RB k51 # 86 B NAEFS 1L, B & =37:38,
P BN T LS E R .

3.3. $5LE S5 IRTEH AR X IEIRAITTEE

P B HAR A R, AERRR T I, B R R AR R R S LB S L B <
0.05), AR, W2, MAEAMMEEATH, LHEZER®P>0.05); HHHFE. &
Pried. imgS. MMk, M5B, il iPTH. ALP. hs-CRP. [LJIE. {41 &8 F 783 0] T R4S
TLA(P <0.05), A Sit24E L FILALE 25-(OH)D; KT X8 AL T AL 4 (P < 0.01), HEESiT
RN, W3,

Table 2. Comparison of basic diseases between calcification group and non calcification group

3 2. $5LLARNARIS LR B E AR B AR 75 E BRI EE

Eizgan AL (%) FEEE LA (%) P fi
ML NERE 2 50 (19.68) 41 (16.14) P>0.05
BRI B 69 (27.16) 10 (3.94) P <0.01
IR R S kA AL 24 (9.45) 18 (7.09) P >0.05
P EREAERTS 7(2.75) 5(1.97) P>0.05
EZ 15 4 (1.57) 3(1.18) P >0.05
P e i) i AR 3(1.18) 2(0.78) P >0.05
RGBS % 3(1.18) 1(0.39) P> 0.05
LIRS K 2(0.78) 2(0.78) P>0.05
ARG % 2(0.78) 1 (0.39) P >0.05
I LT 9 2 (0.78) 1 (0.39) P>0.05
S AN 1 (0.39) 1(0.39) P> 0.05
FoA A B SR ) 1(0.39) 1(0.39) P >0.05
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Table 3. Comparison of various indexes between calcification group and non calcification group

3. S ANAESE (A B E A R UUEIR LRISTEL

Eizgan AL [ P fH
WD) 65.3+10.2 47.7+98 0.001
ZENTRE(H) 169.5 +23.4 10.6+2.9 0.001
MLT & A (g/L) 111.6+10.3 107.1+8.6 0.251
HEH(g/L) 402+43 39.6+1.8 0.320

Ca (mmol/l) 23+0.7 1.8+0.5 0.01

P (mmol/l) 22+04 13403 0.001
Ca*P A (mmol*/1%) 63+13 32+0.8 0.001
ALP (U/L) 258.7 +26.1 67.2+122 0.001
iPTH (pg/ml) 768.9 £ 101.4 150.1 +58.7 0.001
hs-CRP (mg/L) 402+43 42+1.1 0.001
TCHO (mmol/1) 6.4+0.7 21403 0.001
TG (mmol/1) 26+1.1 1.9+0.5 0.001

TR ZAF 7 (u) 10820.8 +234.6 6464.25 £ 125.8 0.001
25-(OH)D; (nmol/I) 24.52 £ 9.84 382+4.6 0.001

3.4. B EEMESUERERI

DL E540 AR AS B, DLAERE . 3BTRS M4, MMk, MASwsfR. I iPTH. ALP. hs-CRP. {24L
R 25-(OH)D; K JRI% A H A &, BT Logistic 2N ZKEIAMH, 4R ER: FERE. B,
M5, Mf. MmASHEEF. I iPTH. ALP. hs-CRP. {40 & d & 25-(OH)D; S R A& ML iE T
B R A MAE AR ML GRS R 2 (P < 0.01). WL 4.

Table 4. Multivariate logistic regression analysis of vascular calcification

3 4. MEEEL ZEZE logistics BYIARHT

SN B S.E Wald P
R 1.723 0.194 7.106 0.005
FERTE 1.654 0.147 8.201 0.005
Ca 1.731 0.169 7.258 0.005
P 1.624 0.163 6.106 0.005
Ca*p 1.832 0.153 8.121 0.005
iPTH 2.795 0.184 9.206 0.001
ALP 1.632 0.107 6.842 0.005
hs-CRP 1.776 0.112 7.201 0.005
25-(OH)D; 1.773 0.134 7.316 0.005
RAFENE 1.853 0.112 7.243 0.005
B R 1.739 0.135 8.184 0.005

4. i1ig

AC 72 CVD RIRNZFIET M — ML fER R R [6], WA ESRD BET I FZEEH[7]. AC A]
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PARAELE ESRD B BE R (8], ESRD &35 AC LABNKE A, HoA i RS A 58 ., 32 2R
I NEEBEIRAT

A PR IR PR 2V TR ) @ 6~12 /N A X ESRD S AT — XL A AL IR oF
i, PR CT &2 Z180E CT ML O M F G HL[9]. B35 43K B I U5 2H 21 (Kidney Disease
Improving Global Outcomes, KDIGO)f& i, MEH X 261 7 o] HI-T- MHD &35 &£ LRl 10]. BHoisE
B SRS AL 5 SRS AS AL SR 2y B IEAEOR[11]. BRI, FRATMEFH CT Al e REN KA AL 15 08, I LAtk
AT . ARAEKIN, MHD 85 ZAENESL, KAEFIET 66.14%.

A A )5 B AR BEALA B AT AR, BRAE VO M S A2 — sl BRI RE, (H 2 Bkbk
ZHNERE R P ME PSR — DN RAEMGZE RF S 51, TR AR, RUTErt, 125
BB AR B T2 5 7 IS SRR 12]. FFRRRIE, IS4k i b O 3R 2 I S L4 A
(vascular smooth muscle cell, VSMCs){E & FUiEE K R 15T T, £ 2 FE @M% 40iF IR EE T
TR B, 2 FE A E A3 A E R 1, EMCEAMGE FER T, RS
TE LA A RSN AR RO RR [ 14] 0 M5 A2 BN B AT FIBs 0. AT B At #2[15]. fE IR BRI,
VSMCs FERCEEAFFUUR, TR I EFEEER, FEEhKEE ET {h[16]. Kk, 44 MHD &
MR R R 2R, AT I AR LS5 Ak AT B2 T TSy AN F- [ 1 7]

L RS SE . BB . R G S TE S KSR B R PR AR I[18].
BEMIE . S4SBEEs A AR . KRIEAEA R D S IE St R i EEZAEH[19]. AHA
SEREIR, FERYEE AR AERE . R, ERKLE, RE MK, B, ffE s R
AR BB E5 4k, DI IX I A RE 5 2 MHD S8 M) s R AR, BATHR Bt —2
SRR I A A ) HA ARG R R

MHD HEEEENT G VSMCs J T30, S8 U0 Rz iR, TR 16[20], BEE ST
B, MBS WMEEZ BEN[21]. SR SRR A iPTH. 1,25-(0OH),Ds. 451 3Ef. FGF-23/Klotho.
L UBSZ RS R AL, TR P . AR UESE, FRRAENTR S MHD B IS 0a
K, #& MHD B O MM R R 2. R IEsS, MR Mk, iPTH. 1,25-(OH),D;.
ALP 255523 MHD S5 W 854, oA SRz m [ & .

JERESE BT H M A5 AL 5 B C [N A (hs-CRP). EAL M IS A 52[22] [23]. AN AR,
I 3E BT H A7 E 7 hs-CRP HL 5 I & 851045 %

FRUL ERGR R AN, ARERIN, MEERLEMMERANERS, MEMLRERZ, HHHATE.
Chang [24]558 1 S S50 R I, /N7 E A 21 2w i a0 ) 1 e B O 92k O B, /A 0 IO ISR 9 2 1T 6465
. T He [25]55@ 1S3 L560 KL, R4 2@t JAK2/STAT3/BMP-2 il NF-xB 18 % 25 K iU &
SEIEWIAEMAES AL, ZE AR R LR Chang LI FIEMm K. DL EYSAZIISLIR TS 45 %, HATH
1T R Fe 45 AR B AR 21 3 B Rk M A5 AR VE L, AT 2 BRI &R 40 2 1) A8 = A8 14 5
BEMEFSAMHE R —. AFEERE, RAKEESFEME, HREDRMEER, HASNEEY R,
o 2 W R AL 2K 2 S EUME M AR, RIS A Py s, R B A M AR R i, AT 5 I S 4k
HOWUH T ZEE— D 7. A, 76 LLJS BRI 70 AT DO AR5 (R £ 2 A IR PR 21 22 (B VD m) Atk A7 % B
M E— 25 IR MR PR 21 56 MHD 5803 1B 45 4k (K 520

5. &hig

MR R RE L, HOHEIM AN, AREEE RS AN s R, oh, ARE
MR TT HESSAR L3 A Rl %, A S5 R Al 2, AP A TE, & 2t — bt T AL At S
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I PRAE T o

R fE R R ER AT, BATAT USRS MRGE AT S AT R R, dnIp = ) i . gk, iPTH.

fRZLZR AIAE AR St AT R, AITTE B2 M 5L AR T o A B O Bt , A7 AE— 2 JRIFRTE,
WU T ZERAEAR Z RO HEAR TR
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JAE B B B & 8 2T Bh I H (CBY 18-A-ZD-19);  Fd 78 1 iR RH M BE & 7E T H (19SXHZ0165) .
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