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ABSTRACT Objective: To investigate the prevalence of Chronic Kidney Disease-Mineral Bone Disorder (CKD-MBD) in patients
undergoing maintenance hemodialysis (MHD), and to analyze the risk factors for vascular calcification. Methods: 229 MHD patients who
were admitted to our hospital from February 2017 to December 2018 were selected as the study subjects. All patients with CKD-MBD
were counted and recorded, and all patients were assessed for vascular calcification by Kauppila score. The patients were divided into
calcification group and non-calcification group according to the Kauppila score. The basic data and blood biochemical indexes of the two
groups were compared, and multivariate Logistic regression was used to analyze the influencing factors of vascular calcification in MHD
patients. Results: The prevalence of CKD-MBD in 229 MHD patients was from high to low in the order of high parathyroid hormone
(PTH), high phosphatemia, low calcemia, low PTH, high calcemia and low phosphatemia, accounting for 45.85%, 42.36%, 30.57%,
20.09%, 19.65% and 10.04%, respectively. The incidence of vascular calcification in 229 MHD patients was 68.56%. The age, dialysis
time, blood phosphorus, intima-media thickness (IMT) and hypersensitive C-reactive protein (hs-CRP) levels in the calcification group
were all higher than those in the non-calcification group (all P<0.05). Multivariate Logistic regression analysis showed that age, duration
of dialysis, and hs-CRP were independent risk factors for vascular calcification in MHD patients (all P<0.05). Conclusion: The
prevalence of CKD-MBD in MHD patients is not optimistic. which is mainly found in high PTH, high phosphatemia, low calcemia.
Among them, age, duration of dialysis and hs-CRP are closely related to vascular calcification in MHD patients, which is worthy of
clinical attention.
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TP B IR B FHIE % (Chronic Kidney Disease- Mineral
Bone Disorder, CKD-MBD) J& F4E::1: il 7% AT (Maintenance
hemodialysis, MHD ) 2 3 5z 2 i 00 1Y 3 & AE , X HR 3 1) A= A g
R A BAWRM R W, BHAT, R FOA T i E
CKD-MBD J& T2 51 R Gt , BE45 T iR 1Y 1 Jia 2 0P,
()55  WhEl TR 55 B3R (Parathormone , PTH ) {4 (14 57 3 5
()M S HADAH LRSI G ; B)Fi%fb B AR 1k
SR AR E BB S s P S BRI LA HUIR S5
TIREAY S SR A5 & AR TR 25 0 20 Jonco i 457 3
PR R HE AU -5 BT S 3 1 RO R LA B AE3R B B R R4,
124 1k, E A XS T CKD-MBD B A IR FERAR AT 5L
RS 13, H X T CKD-MBD ¥ RS TR #5520, 4 51
SEXT T LA S AL APl v BLAAAE— 2 AR 2P, 58 T, A SGii
14T MHD #6375 CKD-MBD J835 15 B8 A BB 78 1M 4545 Ak 1
fa R, BRI RA ZOAFI LA K Biis CKD-MBD 42t 2:7%
WA

1 7R 5 J7

1.1 —Rg&EM

TEEX 2017 4F 2 F ~2018 4F 12 A Fpeih 7 MHD 3%
229 FlC IR G, Horp PR 121 441, MR 108 4]
RS 23~85 % PR (60.12+ 10.21)% ;& FTi 54 (Body
mass index, BMI);18.2~28.7 kg/m?, -4 i & $5 4 (21.60+
3.15)kg/m?; i@ A A ] 16~192 A~ H |, F-343& B[] (63.24+
19.35)4 H s BRI AP /NER ' 8 84 191, BE IR B 73
B, e R B 16 4], 2985 15 ], SRR 42 11 481, A4 A
ARJG T 10 51, FEREE B 9 41, A fl i S8 i B 4k 6 A, &
HEVES 58 4 5], e b ks 4 B M 2R AR DG il 4 R L 1
il IABRUE : (1) A 235 1 TR B e sz Ml MHD 33975
Q) BHAEFEZ 6 AN H 5 (3)4F#E= 18 JA% . HEBRARIE: (1)L,
ifi S48 R A7 ™ E A8 5 (2) TOEE 6 3 Ui 1) 38 i A A M
B 5 (3)IES 5 AV . Ay 838 C G R A8
&4,
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()R TP A i 1 8 B GO A X T A 25 5
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BMI %, (2)43 ) RAE A B 23 IEFRK . 10 mL 47 1 5 A

A, BRIE R AL % =Bt H il (Triacylglycerol, TG ) % B Ji £
[ JIH [& i ( Low density lipoprotein cholesterol, LDL-C) ., Ifil # . 4=
B HIR 22 1% % (Intact parathyroid hormone, iPTH )% | #H 5646 i
%84 sysemx xe-2100 AU H HUAL . (3) L5 A C S hi 2 1
(Hypersensitive C-reactive protein, hs-CRP ) 7K K51l - 5K 4E #
ZS KM S mL, L 3000 r/min #5.0> 10 min, B3 L AEEE
LW BV FEAT ARG, A OC #4550 AR 4 0d B 45 4 v, AR
KRG A SRR AR IRA R, (DGR Gl
A8, 2o g 7 ARG A 8 3 1Y BN Ik N )2 )R B2 (Intima-
media thickness, IMT ) , Jf-25.0 IERE 8 VT 583U UEARE AT, 1 17
O TR 3 2o PR, T BT 6 2 P S A AL 1R 10
L3 EMRiRE

ML S AT AR e R SR CR AL, 20 A T AR
W7 DT IE A T IEAL X 268k, -2 IR BH 1 A3 454k
45 (Kauppila 353 ) 347 A& EMLIPH : TRZEAL X A 1L
BB RPN E—/K P&, OB T /E—T 4L, L 2 45400
BRIESL X or 4 AERSy s FIEAL X v AZEE B fE—
KPR, LT —EB 43, L 2 62 BT 1E A X ool
4ANERSY s JEERIA, X R LASE L2 (L3 HER] KR53 540 1 2 A4~ HF
gre HECEIR 10 MR ES AL OL , R o A Ak 1 48,
AL A 0 3 Sor 0~10 73, 1~3 70 iR AL,4~6 7>
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B A SR ISR i8E 7 o
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FAOCEE S i SPSS20.0 434 , SR H [n(%) J#EA 7 14
FORHIFOR, TLL 2 1056 0 SR (xes ) BEAT IR ORISR, T
LIt KRG . SRZ & Logistic [ 404T MHD 3 1l 7451k
MFER R . P<0.05 A2EFAGITFE L.

2 R

2.1 229 5 MHD &3 CKD-MBD Az 45 B2 514

229 5 MHD 35 CKD-MBD 8455 2234 IO = 2R
WG4 5300 Ay v PTHL e IS AR IILAE AR PTH., /55 4% I
IR I0LRE , o5 4 3 R 45.85% .42.36% .30.57% .20.09% .
19.65%.10.04%, L3 1,
2.2 229 il MHD E2EME T & EER

229 ) MHD &3 & A 1 454k 157 ], KARN
68.56% , H.rh i BEAs Ak v BEES AL T B A5 Ak 40l 105 4] 38
.14 45l

% 1229 f5il MHD #& CKD-MBD &L R 517
Table 1 Analysis of CKD-MBD survey results in 229 MHD patients

Disease types n Proportion
High phosphatemia 97 42.36%
Low phosphatemia 23 10.04%

High calcemia 45 19.65%

Low calcemia 70 30.57%

High PTH 105 45.85%
Low PTH 46 20.09%
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2.3 $5LA SIS AMEREHIUR M E L IEIRKEXT b
FEAVZHAERS B MTHTIA] LS IMT hs-CRP /K EH B F E 2.
AEF5 b (¥ P<<0.05); 1 #9476 PE 5 . BMI, TG LDL-C,
= 2 50 E 5SS AR E AT R i 4 L 35 RR K X

Table 2 Comparison of basic data and blood biochemical indexes of calcification group and non-calcification group

iPTH P AU A5 J5 T 0 bE 28 S o ge it 18 (3 P>0.05) L

Indexes Calcification group(n=157)  Non-calcification group(n=72) 2t P
Age (years) 6242+ 10.11 55.42+ 10.73 4.907 0.000
Gender (male/female) 81/76 40/32 0.019 0.889
Dialysis time (month) 70.22+ 20.74 4795+ 17.12 7.951 0.000
BMI(kg/m?) 21.58+ 3.12 21.62+ 3.16 0.090 0.929
TG(mmol/L) 1.22+ 0.50 1.23+ 0.51 0.140 0.889
LDL-C(mmol/L) 2.01% 0.61 2.07+ 0.64 0.680 0.497
Blood phosphorus(mmol/L) 2.02+ 0.58 1.69 0.51 4.147 0.000
iPTH(pg/mL) 258.73+ 231.95 255.29+ 224.93 0.105 0.916
IMT(mm) 1.11+ 0.12 0.92% 0.08 12.238 0.000
hs-CRP(mg/L) 2.60%+ 1.04 2.01+ 0.79 4.279 0.000
Chronic glomerulonephritis 58(36.94) 26(36.11)
Diabetic nephropathy 49(31.21) 24(33.33)
Hypertensive nephropathy 11(7.01) 5(6.94)
Polycystic kidney disease 11(7.01) 4(5.56)
Disease types Lupus nephritis 8(5.10) 3(4.17)
n(%) Dysfunction after renal transplantation 7(4.46) 3(4.17) 0.185 0.864
Obstructive nephropathy 6(3.82) 3(4.17)
Henoch-Schonlein purpura nephritis 4(2.55) 2(2.78)
Rapidly progressive glomerulonephritis 3(1.91) 1(1.39)
Renal damage in anti-neutrophil cytoplasmic 0(0.00) 1(1.39)

antibody-associated vasculitis

2.4 MHD B#E mME$SHLE L EE Logistic B)A2 47

DU 5 R A LA A5 A o RS &, LLAR I (38 A 1] | 1 8% |
%4 [N £ Logistic [71J3 43 #r al 15 . 4

IMT .hs-CRP 3} [ 725 2,

W% . AN ] hs-CRP X2 MHD f8 3 L4855 10 4 37 16 5 DA
(¥ P<0.05). W3,

% 3MHD B2EMEFUHNE EE Logistic @IFH 7

Table 3 Multivariate Logistic regression analysis of vascular calcification in MHD patients

Variable Regression coefficient Standard error P OR 95%CI
Age 1.635 3.144 0.000 1.296 1.131~7.582
Dialysis time 1.174 2.847 0.000 1.495 1.361~5.831
Blood phosphorus 0.855 1.246 0.285 0.862 0.689~0.880
IMT 0.973 1.832 0.195 0.759 0.746~0.792
hs-CRP 2.986 2.934 0.000 2.305 2.009~7.792
Constant term -5.284 2.108 0.001 0.002 -

3 3t

MHD J2 F i [ AN A DA 206 T 7 P AR T-BLz
—, ] AR A AR B S R AR S [ Ik B 2 48 o

BE WAL Y SR, MHD fEA: 2 5 80— 250 A ik
R A AR I o B SR P MHD F8 25 & As 0 1L A
BRI XUBS AR EE AR A g 1 20 2240, ELZATAT 500 DREAE S8
YRFCT O M PR , P, O LA P 2 5 BUR BEAE 5
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2L HE T 05 ML AE G 4 A A XSS, %o S8 25 ) A A o o i
R, 28 18 e S A A, b A S A ) 2 20 IR
IR 10 AE B AR P P A LA B MU, M RATR , DTG VT 328 i i
Ry s LA K WU 55, E— 2B A HE T 1A (8T 1 LA B B
B>,y st nl g, Wl MHD S8 I A 85 L A RH SGRE R (
R AUV EE, ADAIRRA R H CKD-MBD $2 Bt S .

ASCEER R, 229 5] MHD {835 ' CKD-MBD fE 5 % 4%
HE M 5 SR 0 900 o 5 PTH., Wi ILAE | IR 4% 1M 1%
PTH, %5 MAE « AR IAE , o5 H Akl 45.85% .42.36% |
30.57% ,20.09% .19.65% .10.04% , X #& 7~ T MHD i #
CKD-MBD GBS 16 AN SR, EL e AR 1 2 A 26 51 i
oo Horh BRI RETE T SRR P MR 22 O AT 8%
BEVE A TIRBE IR, 3BT 78 /M 2 DA [ 9 JCA R 45
FIIRE P2 PRSI A, A1, 229 5] MHD HE L4545
RERH 68.56% , X 5 WEAEWF S AR ™, 3B T MHD &
BAEERGE W A S PO XU, , B | LI PR AT OGTE o 3 h, 51k
YUAERE GEHTI E] L LB IMT hs-CRP ZKF-24 5 TAREG A4, 4F
W% . BEHTINE] hs-CRP HJ& MHD f825 U4 85 AL RO A0S fa B [
Ro XK T BRI R AESSIN MHD 5 54k X
W MM IELIAT, S DA Ay M P A £ T et X -2 UL
MR T A A AR 2D AR A B AL R AR T BE R
SEE AR RN, MU LA R T T, Ak
HET R A ESA ) BEE T BTN (] A AR E L, R HLAARHE
P VAR A T W Z B AR, ELALIA R I AE S 0 B =2 386 i, A 1
AR A QI T AR FME. MHD 883585 i A7 A ) R
AITRAIEARAS , T hs-CRP J2: iR b )32 T WL A iR
PR S AT AR bR o HE T3 5410 ML P R A 5 1 A
T, [ e 2R R AR BT R, 10— AR 0E T A5 AL e Y JE
Wo FAWFIRIE B R hs-CRP A] ¢ 1 B 41 i 4 il 41 41
PR, AT A 2808 1 10 PR B 0l LA B i e T 1, 1 — 251
LB K858 N B AR 1 A A 2R -6 LA B 3R LA SR B o3 3R
ik 4k R S A AL SRR, hs-CRP A A7 &40 i BR iR
FLA 58, DTS EUI B85 b T R 2, iE— 24l
BEEGTURRET, BRI, AIFSE ) T M X B ST i ELAF
TE—ERRBRYE . I, 724 e BIRTFE T #EA T 22 o, A
BRI R ER | T HE AR,

25 b g , MHD (453853l A7 7E A [ 2 B2 ) CKD-MBD, H.
2 DL F e PTH B MU RS AR , FRATTE NG PR A rh i k8
HATIRBE IR AR LU ISR A RO B4 5 0 A im R
()R, AF0% L ZE AT 6] hs-CRP 25 [ 45 rT HESS it MHD f874 1fiL
EESALAY XS o I PR AT AL B X IR PR T AT, 4k ik 3
B AR ML 85 P A 2 R XS
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