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Vascular Calcification Scores are Associated with Arterial Stiffness,
Inflammation, and Nutrition in Hemodialysis Patients

Sun Young Shin, Kyu Hyun Han, Hye Yun Jeong, Ji Min Chu, Hong-Min Kim, Seongeun Suh,
Yukyung Hyun, and Hyung-Jong Kim
Department of Internal Medicine, CHA Bundang Medical Center, CHA University, Seongnam, Korea

Background/Aims: The vascular calcification (VC) score on a plain X-ray is associated with cardiovascular disease and mortality
in hemodialysis (HD) patients. This study examined the correlations among the VC scores for the hands and pelvis X-rays, arterial
stiffness, inflammation, and nutrition in HD patients.

Methods: VC was evaluated using plain x-rays of the hands and pelvis. Patients were categorized into the VC (+) (VC score > 3) or
VC (-) (VC score < 3) groups. We measured the pulse wave velocity (PWV), ankle brachial index (ABI), and augmentation index
(AD).

Results: The mean age of the patients was 55.6 + 13.2 years. The prevalence of diabetes mellitus (DM) was significantly higher in
the VC (+) group than in the VC (-) group (87.5 vs. 34.2%, p < 0.05). The serum PTH (98.4 + 141.9 vs. 183.6 + 231.3 pg/mL,
p <0.05) and albumin (3.7 £ 0.5 vs. 3.9+ 0.3 g/dL, p < 0.05) levels were significantly lower and PWV was significantly (p <0.05)
higher in the VC (+) group. In multiple linear regression analysis, only the presence of diabetes mellitus was significantly related to
the VC score.

Conclusions: The VC score was associated with the serum PTH and albumin, as well as with vascular stiffness. C-reactive protein
did not show any significant association with the VC score. (Korean J Med 2014;87:42-52)
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Table 1. Patient characteristics according to the presence of significant vascular calcification on plain radiographs

Total (n = 100) VC (-) (n=76) VC (+) (n=24)

Age, yr 556+132 54.6+13.8 58.9+10.7
Sex, M/F 60/40 44/32 16/8
Cause of ESRD

Hypertension 30 (30.0) 28 (36.8) 2(8.3)

DM 47 (47.0) 26 (34.2) 21 (87.5)"

Chronic GN 8(8.0) 8 (10.5) 0(0)

ADPKD 4 (4.0) 3.9 1(4.2)

Unknown 11 (11.0) 11 (14.4) 0 (0)
BMI, kg/m2 22.0+3.1 22.0+3.0 22.1+3.5
Dialysis vintage, mon 55.6+50.2 55.1+51.1 57.0+48.0

Values are presented as mean = SD or number (%).

VC (-), vascular calcification score < 3; VC (+), vascular calcification score > 3; ESRD, end-stage renal disease; DM, diabetes mellitus;
GN, glomerular nephropathy; ADPKD, autosomal dominant polycystic kidney disease; BMI, body mass index.

’p <0.05, mean values are significantly different from the VC (+) group.
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Table 2. Laboratory findings according to significant vascular calcification on plain X-rays

Total (n = 100) VC (-) (n=76) VC (+) (n=24)
Hb, g/dL 103 +0.9 103 +£0.9 10.0 0.9
Ca, mg/dL 9.1+0.7 9.1+0.7 92+0.7
P, mg/dL 47+1.6 46+1.6 49+13
Ca x P product 42.5 +14.7 41.6 +15.4 453 +12.2
CRP, mg/dL 03+0.6 03+0.5 0.5+0.8
PTH, pg/mL 163.1 £215.8 183.6 £231.3 98.4 +141.9"
Total Chol., mg/dL 1284 +31.3 130.6 £30.6 121.2 £33.1
TG, mg/dL 107.3 +80.5 111.5 +86.5 94.0 +£57.1
HDL-Chol., mg/dL 38.4+13.6 38.1+134 395+144
LDL-Chol., mg/dL 62.5+25.7 65.0 £26.6 54.5+21.0
Protein, g/dL 63+0.5 63+0.5 62+0.6
Albumin, g/dL 39+04 39+0.3 3.7+04"
Homocysteine, pmol/L 189 £6.1 18.8 +6.2 19.4+6.0
Beta-2 MG, mg/L 349+139 334 £13.1 39.7+15.8
Folate, ng/mL 509 £36.9 51.1+£35.6 502 +41.8

Values are presented as mean = SD.
VC, vascular calcification; Hb, hemoglobin; Ca, calcium; P, phosphate; CRP, C-reactive protein; PTH, parathyroid hormone; Total Chol.,
total cholesterol; TG, triglyceride; HDL-Chol, high-density lipoprotein cholesterol; LDL-Chol, low-density lipoprotein cholesterol;
Beta-2 MG, beta-2 microglobulin.
°p <0.05, mean values significantly different from the VC (+) group.
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Table 3. Associations between the clinical variables and vascular calcification (VC) or pulse wave velocity (PWYV) in the study pop-

ulation
Variables ve

T p value r p value
Age, yr 0.148 0.141 0.401 <0.0001*
Dialysis vintage, mon 0.023 0.819 0.009 0.928
Hb, g/dL -0.134 0.184 -0.248 0.014*
Ca, mg/dL 0.132 0.188 -0.036 0.720
P, mg/dL 0.06 0.548 -0.112 0.274
Ca x P product 0.087 0.392 -0.110 0.279
CRP, mg/dL 0.056 0.589 -0.069 0.500
PTH, pg/mL -0.201 0.045 -0.185 0.068
Total Chol., mg/dL -0.127 0.207 0.194 0.057
TG, mg/dL -0.078 0.439 0.076 0.459
HDL-Chol., mg/dL 0.072 0.475 0.075 0.461
LDL-Chol., mg/dL -0.186 0.062 -0.003 0.979
Protein, g/dL -0.184 0.067 -0.237 0.019°
Albumin, g/dL -0.219 0.029° -0.229 0.023*
Homocysteine, pmol/L 0.001 0.991 -0.167 0.100
Folate, ng/mL 0.055 0.584 0.140 0.170
BaPWV, c/s 0.308 0.002° - -
Augmentation index 0.098 0.338 0.376 0.001°

VC, vascular calcification; BaPWV, brachial-ankle pulse wave velocity; Hb, hemoglobin; Ca, calcium; P, phosphate; CRP, C-reactive
protein; PTH, parathyroid hormone; Total Chol., total cholesterol; TG, triglyceride; HDL-Chol., high-density lipoprotein cholesterol;

LDL-Chol., low-density lipoprotein cholesterol.
p <0.05.
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Figure 1. Correlations between the vascular calcification score, ar-
terial stiffness (BaPWYV), and clinical factors in chronic hemodial-
' ysis patients. PTH and albumin were negatively correlated with the
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Figure 2. Correlations between arterial stiffness (BaPWV) and clinical factors in chronic hemodialysis patients. BaPWV was positively
correlated with age. Hb, protein, and albumin were negatively correlated with BaPWV.
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Table 4. Multiple linear regression analysis for potential risk A e, AQ]Eo] AAlTl 7o e1Eo] )& vAYEt L
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oM L0 oole A5} 7| 40] WAt aAES B8 B oA A7l A
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Table 5. Associations between arterial stiffness and significant vascular calcification on plain X-rays in the study population

Total (n = 100) VC (-) (n=76) VC (+) (n=24)
BaPWYV, c/s 2,017.1 £448.2 1,960.8 +429.6 2,195.7 +468.1°
HfPWV, ci/s 1,204.4 £327.2 1,146.2 +£290.6 1,388.9 +372.4°
CfPWV, ci/s 1,565.7 £425.4 1,490.0 +=377.8 1,805.6 + 484.1°
HcPWV, ci/s 947.7 £297.5 894.9 £250.2 1,115 +£372.2°
Right ABI 1.2+£0.2 1.2 £0.1 1.1+£0.2
Left ABI 1.1 £0.2 1.2 +£0.1 1.1£0.2
Augmentation index 21.0+15.6 204 £16.7 23.1+11.3

Values are presented as mean = SD.
VC, vascular calcification, BaPWYV, brachial-ankle pulse wave velocity; HFPWV, heart to femoral pulse wave velocity; CfPWV, car-
otid-femoral pulse wave velocity; HCPWV, heart-carotid pulse wave velocity; ABI, ankle brachial index.

°p <0.05, mean values significantly different from the VC (+) group.
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