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The Relationship between Abdominal Aortic Calcification and Left
Ventricular Mass Index, Prognosis and Analysis of Its Influencing Factors in
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ABSTRACT Objective: To study the relationship between abdominal aortic calcification, left ventricular mass index (LVMI), prog-
nosis and its influencing factors in patients with maintenance hemodialysis (MHD). Methods: 182 MHD patients who were admitted to
the hospital from May 2016 to June 2018 were included in the study. All patients were divided into calcification group (abdominal aortic
calcification score>0) with n=145 cases and non calcification group (abdominal aorta calcification score=0) with n=37 cases according to
abdominal aorta calcification score. The differences of LVMI, clinical baseline data and laboratory test indexes between the two groups
were analyzed and compared. Multivariate logistic regression analysis was used to identify the influencing factors of abdominal aortic
calcification in MHD patients. Results: LVMI in the calcification group was significantly higher than that in the non-calcification group,
the difference was statistically significant (P<0.05). All-cause mortality and cardiovascular mortality in the calcification group were higher
than those in the non-calcification group(P<0.05). Kaplan-meier survival analysis showed that the all-cause survival rate and cardiovascu-
lar survival rate in the calcification group were significantly lower than those in the non-calcification group (P<0.05). The age, dialysis
age, levels of blood phosphorus and full-length parathyroid hormone in the calcification group were all higher than those in the non-calci-
fication group, while the levels of 25 hydroxyvitamin D3 was lower than that in the non-calcification group(P<0.05). Multiple Logistic
regression analysis showed that age, dialysis age, blood phosphorus, full-length parathyloid hormone and LVMI were independent risk
factors for abdominal aortic calcification in MHD patients, while 25 hydroxyvitamin D3 was protective factor for abdominal aortic calci-
fication in MHD patients(P<0.05). Conclusion: Abdominal aortic calcification in MHD patients is closely related to LVMI and prognosis,
and the age, dialysis age, blood phosphorus, full-length parathyroid hormone, 25 hydroxyvitamin D3 and LVMI are all influencing factors
of abdominal aortic calcification in MHD patients.
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Table I Comparison of all-cause mortality, cardiovascular mortality and cumulative survival rate between the two groups(n, % )

Groups n All-cause mortality Cardiovascular mortality
Calcification group 145 41(28.28) 33(22.76)
Non-calcification group 37 3(8.11) 2(5.41)
x 6.541 5.715
P 0.011 0.017
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Table 2 Comparison of baseline data and laboratory examination indexes between the two groups

Calcification group

Non-calcification group

Items (n=145) (1=37) X P
Age(years) 58.01% 12.34 4522+ 10.06 5.826 0.000
Gender( male/female ) 77/68 20/17 0.011 0.918
BMI(kg/m?) 21.32+ 231 20.98+ 2.35 0.796 0.427
Dialysis age( month ) 51.16% 6.23 36.72+ 5.10 13.021 0.000
Systolic pressure( mmHg ) 145.22+ 20.35 144.78+ 16.96 0.121 0.904
Diastolic pressure( mmHg) 85.22+ 14.24 86.10% 13.26 0.340 0.734
Smoke 40(27.59) 10(27.03) 0.005 0.946
Drink wine 36(24.83) 9(24.32) 0.004 0.949
Hemoglobin(g/L) 105.22+ 14.25 103.45+ 15.09 0.666 0.506
Serum creatinine( wmol/L ) 831.04+ 233.49 829.95+ 241.75 0.025 0.980
Blood calcium(mmol/L) 227+ 0.23 2.28+ 0.24 0.234 0.815
Blood phosphorus( mmol/L ) 2.12+ 0.51 1.84+ 0.47 3.027 0.003
Albumin( g/L) 39.22+ 4.80 40.82+ 4.64 1.822 0.070
Full-length parathyloid hormone( pg/mL) 520.32+ 145.83 378.72+ 120.47 5.448 0.000
25 hydroxyvitamin D3(ng/mL) 2647+ 5.62 44.82+ 10.59 14.426 0.000
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Table 3 Multivariate logistic regression analysis of influencing factors of abdominal aorta calcification in MHD patients

Influencing factors Regression coefficient Standard error P OR 95%CI
Age 4.059 2.864 0.001 1.574 1.237~2.054
Dialysis age 3.874 3.305 0.031 1.231 1.057~1.873
Blood phosphorus 6.005 4.273 0.024 2.041 1.685~2.639
Full-length parathyloid hormone 5.386 3.552 0.013 1.356 1.105~1.972
25 hydroxyvitamin D3 -4.404 2.584 0.000 2.132 1.846~2.954
LVMI 4.283 3.874 0.000 1.874 1.346~2.016

Constant term -5.231 2.206 0.004 0.001

BITER . 124 1k, 5T MHD S35 4540 i A pL il i R
B, Eﬁﬁ I A E I EZ R A2, Hh 2
e TN = PR Rk (A EE 52 GUEE S S ST dis e N DRSS TS
RSP T ] BE R I A5 AL A SCREPE PR A7
A5 R B, MHD (82512 £ 8k 51 5 LVML #UIHC,
541 LVMI B i RS A4l , B Z MR Logistic [9114
I3MT A B : LVMI J& MHD (835182 sl k5 AL AL G B 2R
XARRBESE LVMI Y7, MHD 3% 18 7 30 kA5 1k & A2 XU
Wahn. FEICIE AT RESE R LVMI (9 F i A A R b T 22 2 IR
JEE i 728 MG 25 o JUTLHAC S DIR[0 L
YRR LA/ MRER AR, HX B R - I R K R RS
MRS R R FEAE ], #E—2 25 T CVD iy A", MHD &
MG PO A , ELAR A PR g L e IR S5 IR A
IS S SN A2 5 | /S LVMI [ TH , 44 3 CVD 1
KA R AN LVMIAEE—E AP IAh, #5441 A
PR GO MR  TARES AL, 55 e R, $5 404 4 A
FET: RBVEAEAR A S0 A AL T BARA A R U] AR T R4S
g o X AT RESE RO SRR AL 4 A e e —E R B3
SHKAGREE , RIS ILCoME S Sy , 24 10 5 | S AR &7 ok T 1,
— AR AR R A L SRR, AT A I T s K T 22
SN A UL A B, BB 0 T Sy R LA
LA AR , R EURE LT R TR, 75 RZ IR
Logistic [BIJ970HT AT 45 « A0S LT 1% | i B A 42 B HHR 55 iR
F 2 MHD [BH I kAL o e 3, T 25 Fe4E
43 D3 J& MHD B# M B IR ES PR R . RIRECE 4%
BT AAE A, I8 A B R SF IR A i T, A
25 ¥4 R D3 K09 T FE ,MHD 3% 16 £ sh ks 1L i & A
JUAREE NN 25 BRI P AT REJE B A AR A R I, U PN RO 5
DRI, DT 2 L A AR T A i B 484 I A e ke
TRFAIAE TS RS, AT O A S LAY K A AR
Th e o T LB A P B4 e 2 28 LA 20 JULE L AR P )
IBEEPEAMMN, IRt AR | T 2 A5 2 ol T4 DA
TG I, B0 R T A ES AP, 4B HURSS R
KB TR AT BBV A e 18 B AR R R o
HUAE DA o W ML ) 2 HAT B AR EVE I , Beefie E 1 ik
BEACHY A AR HEAE 2K D Al R T BRI LA B 4
T 1B, HE— AR IR BRI B A R A i FL A ; Rl 4E24E 3K D
e BEALH Gla SEF)™ 4y, Ak A M G S AL VR 5 16

Pe4EE 2 Dl i Jl# Klotho H A LB BRIk, MAf
BRI A AL, R, 25 24k & D3 KR TR, 7]
REAEE 1R SR ES A R A

£5 b rid , MHD fBE 1 L3 kE51b 5 LVMIL 15 2% D14

K, HARWS BT 0B 4B TUIRSE IR (25 Fe4E4: % D3

LA K LVMI ¥ MHD R 38l kA A i s me PR3 i R T

PErb T TE A B0 LA PR ZR AT 0, Ak i B R AR = S K85

PR AR F Y, 12— 25 k3% MHD 85 Tl

2% 3Tk ( References )

[1] Ogata H, Kumasawa J, Fukuma S, et al. The cardiothoracic ratio and
all-cause and cardiovascular disease mortality in patients undergoing
maintenance hemodialysis: results of the MBD-5D study[J]. Clin Exp
Nephrol, 2017, 21(5): 797-806

2] B eV d R AT B S R RS T8 BT B E A ATI]. 4
I 2, 2017, 32(6): 486-489

(3] F T, RIE, T, . bbb ik B4 & 0 R H R &
A awBE ] PEAR IR S G REL, 2009, 13(5):
935-938

[4] Racki S, Zaputovi¢ L,Vujici¢ B, et al. Cardiovascular risk factors and
diseases strongly predict hemodialysistreatment outcome in mainte-
nance hemodialysis patients[J]. Croat Med J, 2005, 46(6): 936-941

[5] Xiong Y, Li J, Sun S, et al. Association of mineral content outside of
bone with coronary artery calcium and 1-year cardiovascular prognosis
in maintenance hemodialysis patients [J]. Artif Organs, 2019, 43(10):
988-1001

[6] Santosh S, Chu C, Mwangi J, et al. Changes in pulmonary artery sys-
tolic pressure and right ventricular function in patients with end-stage
renal disease on maintenance dialysis[J]. Nephrology (Carlton), 2019,
24(1): 74-80

[7] Lin FJ, Zhang X, Huang LS, et al. Impact of hemoglobin variability on
cardiovascular mortality in maintenancehemodialysis patients [J]. Int
Urol Nephrol, 2018, 50(9): 1703-1712

[8] Yeo S, Moon JI, Shin J, et al. Impacts of Coronary Artery Calcification
on Intradialytic Blood Pressure Patterns in Patients Receiving Mainte-
nance Hemodialysis[J]. Chonnam Med J, 2020, 56(1):27-35

[9] Yoon HE, Chung S, Whang HC, et al. Abdominal aortic calcification
is associated with diastolic dysfunction, mortality, and nonfatal car-
diovascular events in maintenance hemodialysis patients[J]. J Korean

Med Sci, 2012, 27(8): 870-875



PDREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.12 JUN.2021

- 2381 -

[10] Okamoto T, Hatakeyama S, Kodama H, et al. The relationship be-
tween poor nutritional status and progression of aortic calcification in
patients on maintenance hemodialysis[J]. BMC Nephrol, 2018, 19(1):
71

[11] Kauppila LI, Polak JF, Cupples LA, et al. New indices to classify lo-
cation, severity and progression of calcific lesions in the abdominal
aorta: a 25-year follow-up study [J]. Atherosclerosis, 1997, 132(2):
245-250

[12] YanJ, Li L, Zhang M, et al. Circulating bone-specific alkaline phos-
phatase and abdominal aorticcalcification in maintenance hemodialysis
patients[J]. Biomark Med, 2018, 12(11): 1231-1239

[13] Nilsson P, Melsen F, Malmaeus J, et al. Relationships between calcium
and phosphorus homeostasis, parathyroid hormone levels, bone alu-
minum, and bone histomorphometry in patients on maintenance
hemodialysis[J]. Bone, 1985, 6(1): 21-27

[14] Rivara MB, Ravel V, Kalantar-Zadeh K, et al. Uncorrected and Albu-

=

min-Corrected Calcium, Phosphorus, and Mortality in Patients Un-
dergoing Maintenance Dialysis [J]. J Am Soc Nephrol, 2015, 26(7):
1671-1681

[15] #2&55, Fmde, LT T, 5. BRHEOREN EH TR EIERS
W R I f)ti}llé‘ﬁﬁlg’%ﬁtﬁ’]ﬁl"‘@? 2AL]. A
EHE %L&, 2020, 20(5): 953-956, 965

[16] Zhao W, Wang Y, Kong W, et al. Elevated serum cartilage oligomeric
matrix protein and the metalloproteinase-ADAMTS7 levels are asso-
ciated with vascular calcification in maintenancehemodialysis pa-
tients[J]. Semin Dial, 2020, 33(4): 322-329

[17] Wang M, Wang M, Gan LY, et al. Vascular calcification in mainte-
nance hemodialysis patients[J]. Blood Purif, 2009, 28(1): 15-20

[18] Liu S, Zhang DL, Guo W, et al. Left ventricular mass index and aortic
arch calcification score are independent mortality predictors of main-
tenance hemodialysis patients[J]. Hemodial Int, 2012, 16(4): 504-511

[19] Razzak MA, Fatima K, Miah OF, et al. Risk of Abdominal Aortic
Calcifications among End Stage Renal Disease Patients under Mainte-

nance Haemodialysis[J]. Mymensingh Med J, 2019, 28(3): 600-604

[20] Okuno S, Ishimura E, Kitatani K, et al. Presence of abdominal aortic
calcification is significantly associated with all-cause and cardiovas-
cular mortality in maintenance hemodialysis patients[J]. Am J Kidney
Dis, 2007, 49(3): 417-425

[21] Kragniak A, Drozdz M, Pasowicz M, et al. Factors involved in vascu-
lar calcification and atherosclerosis in maintenancehaemodialysis pa-
tients[J]. Nephrol Dial Transplant, 2007, 22(2): 515-521

[22] Wei T, Wang M, Wang M, et al. Relationship of sSRANKL level and
vascular calcification score to cardiovascular events in maintenance
hemodialysis patients[J]. Blood Purif, 2009, 28(4): 342-345

[23] Lioufas NM, Pedagogos E, Hawley CM, et al. Aortic, Calcification,
and Arterial Stiffness Burden in a Chronic Kidney Disease Cohort
with High Cardiovascular, Risk: Baseline Characteristics of the Im-
pact of Phosphate Reduction On Vascular End-Points in Chronic Kid-
ney Disease Trial[J]. Am J Nephrol, 2020, 51(3): 201-215

[24] Boaz M, Weinstein T, Matas Z, et al. Peripheral vascular disease and
serum phosphorus in hemodialysis: a nested case-control study [J].
Clin Nephrol, 2005, 63(2): 98-105

[25] Chang JF, Feng YF, Peng YS, et al. Combined alkaline phosphatase
and phosphorus levels as a predictor of mortality in maintenance
hemodialysis patients[J]. Medicine (Baltimore), 2014, 93(18): 106

[26] & s, Kok, &RA, . AE R EN &L TR FIREF AP
XM E SR B 54T (1] F B SRR AL % &, 2015, 23(5):
448-452

[27] WRiE, Bm4Rir, KA, 5. é{ia‘%‘iﬁli&iﬁ#ﬁ AR ENKTS
MLE S IRBAE AR S AT ] F e E S, 2020, 18(7):
1078-1082

[28] Hou YC, Lu CL, Zheng CM, et al. The Role of Vitamin D in Modu-
lating Mesenchymal Stem Cells and Endothelial Progenitor Cells for
Vascular Calcification[J]. Int J Mol Sci, 2020, 21(7): 2466

[29] k&4, Spsk e, TH, ¥ Mo :‘ﬁciﬁ#fr Bk 25-#HAEED L
a-Klotho & £k 3 Hiees k& [J]. B ik 44k, 2019, 18(8):
535-538

(3% 2326 TT)

[26] Novoa E, Gurtler N, Arnoux A, et al. Role of ultrasound-guided
core-needle biopsy in the assessment of head and neck lesions: a
meta-analysis and systematic review of the literature [J]. Head Nec,
2020, 17(34): 1497-1503

[27] SEwes, 308 35, K 45, G AT A
TR ORI B b e R 25 [J)
101-104

(28] #%. xf#F 5| §TF FRIRL

) Galectin-3 = CK19 /£ ¥ ik
E F A e &, 2019, 48(11):

At F R EE WG RS R BRI E

Iz 8 T VA A Fa wa [
153-154

AL BEF A, 2019, 322):

[29] BQ Duan. Comparison of Diagnostic Value of Ultrasound-guided
Needle Biopsy and Fine Needle Biopsy in Benign and Malignant Thy-
roid Nodules of 10~15 mm [J]. China Digital Medicine, 2019, 26
(33): 59-64

[30] TG Qian. Value of Ultrasound-guided Fine-needle Aspiration Biopsy
in the Diagnosis of Small Focal Thyroid Nodules [J]. Systems
Medicine, 2016, 13(54): 126-128



