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The Impact of Arterial Micro-calcification of the Vascular Access on Coronary
Artery Calcification and Cardiovascular Mortality in Incident Hemodialysis Patients

Yeong Bok Leel, Bo Mi Choil, Hyeon Seok Hwangl, Hoon Suk Parkl, Sun Chul Parkz, and Young Ok Kim'

'Division of Nephrology, Departments of Internal Medicine and ’General Surgery,
College of Medicine, The Catholic University of Korea, Seoul, Korea

Background/Aims: The aim of this study was to explore the relationship between arterial micro-calcification (AMiC) and coronary
artery calcification, and to determine the impact of AMiC on cardiovascular mortality in incident hemodialysis patients.
Methods: One hundred and nineteen hemodialysis patients who received vascular access surgeries between April 2011 and May

2015 were included in this study. AMiC was diagnosed by pathologic examination of arterial specimens acquired during surgery,
using von Kossa stain. All patients underwent multi-detector computed tomography imaging, and coronary artery calcium scores
(CACS) were calculated. We evaluated the association between AMiC and CACS in these patients, and examined the incidence of
cardiovascular death (through Febraury 2017) in patients with and without AMiC.

Results: The mean age of the patient group was 64.3 £ 13.0 years, and 64% were male (n = 76). Of 119 patients, 67 (56.3%) were
positive for AMiC of the vascular access. The mean CACS was 430.4 + 720.2 (0-3,954), and 99 patients were considered positive
for CAC (83.1%). By multivariate logistic regression analysis, CACS was independently associated with AMiC. The mean fol-
low-up period was 35.5 £ 17.8 months. During this time there were 26 all-cause deaths, of which 17 were cardiovascular.
Kaplan-Meier survival analysis revealed that AMiC was associated with cardiovascular mortality (log rank = 9.0, p < 0.05).
Conclusions: AMiC may be associated with coronary artery calcification in incident hemodialysis patients, and may also be a risk
factor for cardiovascular mortality. (Korean ] Med 2017;92:269-276)
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Table 1. Baseline characteristics of the patients

— e etE] A A1 92 W A3 E T A 676 3 2017 -

Characteristics Total (n =119) AMIC (+) (n =67) AMIC () (n =52) p value
Age, yr 64.3+£13.0 67.6+£10.6 60.0 £ 14.6 <0.05
Male gender 76 (63.9) 49 (73.1) 27 (51.9) <0.05"
Current smoker 21(17.6) 11(16.4) 10 (19.2) 0.690
BML, kg/m’ 23.8+4.8 23.7+45 23.9+5.1 0.853
CACS 430.4+720.2 569.9 + 836.5 134.7 £369.2 <0.05"
Cobormid condition
DM 79 (66.4) 53 (79.1) 26 (50.0) <005
Hypertension 110 (92.4) 64 (95.5) 46 (88.5) 0.148
e FI S X o om
CVD 1(0.8) 0(1.5) 0(0) 0.224
PAD 0.376
Laboratory findings
Hemoglobin, g/dL 93+14 95+1.3 9.1+1.5 0.123
MDRD-eGFR, mL/min 7.9+29 84+29 74+£29 0.058
Albumin, g/dL 34+1.0 34+£1.2 33+£0.7 0.912
Total cholesterol, mg/dL 167.7+£50.0 169.4+47.4 165.5+53.7 0.695
Triglyceride, mg/dL 135.0+£76.8 132.3+£56.3 138.8 £98.6 0.686
HDL-cholesterol, mg/dL 38.9+264 37.0£11.5 41.4+38.0 0.471
LDL-cholesterol, mg/dL 102.8 +38.1 106.8 +£36.9 97.5+39.5 0.239
Calcium, mg/dL 77+1.0 7.8+0.8 75+1.1 <0.05°
Phosphorus, mg/dL 58+2.1 58+1.7 63+2.5 0.058
Ca x P product 44.0+13.5 428+12.9 454+14.2 0.317
iPTH, pg/mL 203.0+139.6 191.6 £ 143.0 217.9+135.5 0.394
CRP, mg/dL 1.0+£2.1 1.1+£23 09+1.8 0.521
HbAlc, % 6.6+14 6.6+1.4 6.5+1.5 0.731

Values are presented as mean =+ standard deviation or n (%).

AMIC, arterial micro-calcification; BMI, body mass index; CACS, coronary artery calcium score; DM, diabetes mellitus; CAD, coro-
nary arterial disease; CVA, cerebrovascular accident; PAD, peripheral arterial disease; MDRD-eGFR, modification of diet in renal dis-
case -estimated glomerular filtration rate; LDL, low density lipoprotein; iPTH, intact parathyroid hormone; CRP, C-reactive protein.
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Figure 1. Histologic findings at the vascular access (x200). (A)
No calcification. (B) Diffuse brown, von Kossa staining of calci-
fication observed in the medial layer of the vascular access.
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Figure 2. The proportion of patients positive for arterial mi-
cro-calcification, by coronary artery calcium score category.

Table 2. Association between arterial micro-calcification and
other parameters

OR (95% CI) p value
Univarate analysis
Age 1.020 (1.018-1.083)  0.002
Male 2.521(1.171-5.426)  0.018
DM 3.786 (1.699-8.438)  0.001
CACS 1.003 (1.001-1.004)  0.001
Calcium 1.544 (1.027-2.321)  0.037

Multivariate logistic
regression analysis

Age 1.039 (1.002-1.087)  0.040
DM 2.997 (1.184-7.584)  0.020
CACS 1.002 (1.001-1.004)  0.008

OR, odds ratio; CI, confidence interval; DM, diabetes mellitus;
CACS, coronary artery calcium score.

Table 3. Causes of death

Event Total AMIC (+) AMIC (-)
All-cause death 26 20 6
Non-CV death 9 5 4
Infection 2
Malignancy 3 1 2
CV death 17 15 2
Sudden cardiac death 11 9 2
AMI 3 3 0
CVA 3 3 0

AMIC, arterial micro-calcification; CV death, cardiovascular
death; AMI, acute myocardial infarction; CVA, cerebrovascular
disease.
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Figure 3. Kaplan-Meier survival
curves for all-cause mortality and
cardiovascular mortality of pa-
tients with and without arterial
micro-calcification of the vas-
cular access. (A) All-cause mor-
tality (log rank = 5.7, p < 0.05),

Months

(B) cardiovascular mortality (log
rank = 9.0, p <0.05). AMIC, arte-
rial micro-calcification.
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