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Abstract
Background: Atherosclerosis, the most common cause of death in type 2 diabetic patients, is closely
associated with coronary artery calcium deposition. The coronary calcifications can be easily measured using
coronary calcium scoring computed tomography (CT). And microalbuminuria is known as an independent
risk factor of cardiovascular disease. So, we examined the association of urinary albumin to creatinine ratio
(UACR) and coronary calcification score (CCS) in type 2 diabetic patients.

Methods: Among type 2 diabetic patients who underwent the multidetector CT scanning for the evaluation
of CCS at Kyungpook National University Hospital between December 2007 and May 2008, 155 subjects were
included. CCS, demographic and laboratory data were assessed.

Results: Coronary artery calcifications were identified in 90 patients (51%) and mean, median CCS was 205.8
+ 476.9, 8.74 (0, 132.0). 60 subjects revealed UACR greater than 30 ug/mg. With the UACR increment, CCS
revealed a significant increase (P < 0.001). Age, duration of diabetes, serum Apo Al level, serum high
sensitivity C-reactive protein (hs-CRP) level were also associated with CCS. However, after adjusting for age,
UACR and CCS exhibited a significant positive relationship (P = 0.002).

Conclusion: Increased UACR is associated with coronary artery calcification in type 2 diabetic patients and
these results will be useful in early evaluating the presence of macrovascular complications in these patients.
(Korean Diabetes J 33:289-298, 2009)
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Table 1. Baseline characteristics of all subjects
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Variables

Total patients

Age (years)

Diabetes duration (years)

SBP (mm Hg)

UACR (ug/mg)

Log UACR (ug/mg)

T-Chol (mg/dL)

Log hs-CRP (mg/dL)

Albumin (g/dL)

Cr (mg/dL)

Ca (mg/dL)

P (mg/dL)

Agaston score

(median, IQR)

Log (CCS + 1)

HbA1IC (%)

BMI (kg/m®)

Smoking (pack-year)

Male/Female (n (%))

Coronary calcification prevalence (n (%))
ACEI or ARB medication (n (%))

58.7 £ 13.1
83 + 8.8
125.0 = 159
109.4 + 274.7
14 £ 04
1774 + 46.8
-09 £ 0.6
42 £ 05
09 £ 05
9.3 £ 0.5
37 £ 0.6
205.8 + 476.9
8.74 (0, 132.0)
1.1 + 1.1
9.0 £ 23
279 + 42
104 £ 183
76:79 (49%:51%)
90 (58.1%)

112 (72.3%)

Data was presented as mean *

SD or number of case (%). ACEI, angiotensin-converting enzyme inhibitor; ARB,

angiotensin II receptor blocker; BMI, body mass index; Ca, calcium; CCS, coronary calcification score; Cr, creatinine;
hs-CRP, high sensitivity C-reactive protein; IQR, interquartile range; P, phosphate; SBP, systolic blood pressure; T-Chol,

total cholesterol; UACR, urinary albumin to creatinine ratio.
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Table 2. Clinical characteristics according to the grade of urinary albumin to creatinine

ratio (UACR)

Urine ACR (ug/mg)

Variables < 30 30 to 299 > 300

(n = 95) (n = 46) (=14
Age (years) 58.1 + 12.4 582 + 15.0 63.0 + 10.8
Diabetes duration (years) 7.1 + 84 10.1 £ 9.2 11.6 £ 9.8
Smoking (pack years) 8.1 + 15.7 145 + 22.1 120 + 19.8
SBP (mm Hg) 123.1 + 14.8 127.5 + 17.1 130.1 + 18.4
T-chol (mg/dL) 1719 + 42.4 186.2 £ 53.5 186.1 + 495
LDL-C (mg/dL) 1225 + 1415 120.6 + 46.7 119.5 + 50.7
HDL-C (mg/dL) 489 * 11.6 452 + 12.8 444 + 144
TG (mg/dL) 131.8 + 69.5 167.9 + 94.2 159.2 + 65.1
Log C-pep (ng/mL)" 02 + 03 04 + 03 04 + 04
Lp (a) (mg/dL) 374 + 355 48.0 * 59.9 652 + 43.8
Log hs-CRP’ -1.0 + 0.6 0.7 + 06 04 + 06
GGT (U/L) 413 + 63.6 102.7 + 327.0 222 + 102
Albumin (g/dL)" 43 + 04 42 + 04 37 + 06
BUN (mg/dL)" 165 + 7.1 175 + 6.5 30.8 + 12.2
Cr (mg/dL)" 0.8 + 0.4 09 * 05 1.6 + 0.8
Agaston score 1245 + 402.9 330.2 £ 602.1 349.1 £ 476.9
(median, IQR) 0.22 (0, 38.0) 30.3 (0, 422.6) 138.5 (62.3, 541.5)
Log (CCS + 1)" 09 £ 1.0 14 13 21 + 09
HbAIC (%) 89 + 24 9.1 + 22 93 + 24
Ca (mg/dL)" 92 + 04 93 + 04 89 £ 0.5
P (mg/dL)’ 3.6 £ 04 3.5 £ 0.6 42 + 06
CCS > 400 (n (%)) 7 (1.4%) 12 (26.1%) 5 (35.7%)
CCS = 0 (n (%)) 47 (49.5%) 17 (37.0%) 1 (7.1%)
Cal prevalence (n (%)) 48 (50.5%) 29 (63.0%) 13 (92.9%)

+

Data was presented as mean

SD or number of case (%). * (P < 0.05). Statistics were analyzed by one-way ANOVA

method. BUN, blood urea nitrogen; Ca, calcium; Cal, calcification; CCS, coronary calcification score; C-pep, C-peptide; Cr,
creatinine; GGT, gamma-glutamyl trasnpeptidase; HDL-C, high density lipoprotein cholesterol; hs-CRP, high sensitivity

C-reactive protein, IQR, interquartile range; LDL-C, low density lipoprotein cholesterol; Lp (a), lipoprotein (a); P,
phosphate; SBP, systolic blood pressure; T-chol, total cholesterol; TG, triglyceride.

Log CCS+1

2.00

0 OE@EINTED@MEOAE® 00 00 o]

T
0,00

T

2.00

Log UACR

4,00

Fig. 1. Scatterplot of the log UACR and log (CCS + 1) in the study subjects. There was a significant positive correlation
between the Log UACR and Log (CCS + 1) (P < 0.001). CCS, coronary calcification score; UACR, urinary albumin to

creatinine ratio.
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Table 3. Association of coronary calcification score and different risk variables

Variables Correlation coefficient P value
Age (years) 0.531 0.000"
Smoking (pack years) 0.090 0.363
Diabetes duration (years) 0.346 0.000"
SBP (mm Hg) 0.08 0.324
Log (C-pep) (ng/mL) 0.061 0.488
Leptin (ng/mL) 0.121 0.151
Log UACR (ug/mg) 0.336 0.000"
Apo Al (mg/dL) -0.239 0.003"
Apo B (mg/dL) -0.101 0.217
Lp (a) (mg/dL) 0.017 0.837
LDL-C (mg/dL) 0.011 0.888
TG (mg/dL) -0.027 0.740
HDL-C (mg/dL) -0.122 0.131
T-chol (mg/dL) -0.143 0.078
FFA (mEq/L) 0.049 0.553
Log hs-CRP (mg/dL) 0.164 0.045"
GGT (U/L) 0.068 0.407
HbAIC (%) -0.160 0.081
BMI (kg/m?) 0.031 0.710

* P < 0.05. Apo Al, apolipoprotein Al; Apo B, apolipoprotein B; BMI, body mass index; C-pep, C-peptide; FFA, free
fatty acid; GGT, gamma-glutamyl transpeptidase; HDL-C, high density lipoprotein cholesterol; hs-CRP, high sensitivity

C-reactive protein; LDL-C, low density lipoprotein cholesterol; Lp (a), lipoprotein (a); SBP, systolic blood pressure;

T-chol, total cholesterol; TG, triglyceride; UACR, urinary albumin to creatinine ratio.

Table 4. Multiple linear regression model with dependent variable log (CCS + 1)

p (regression coefficient) SE of j P value
Age 0.044 0.007 0.000"
Diabetes duration 0.011 0.011 0.316
SBP 0.000 0.005 0.924
Log UACR 0.398 0.128 0.002"
Log hs-CRP 0.133 0.190 0.750
Medication 0.060 0.143 0.353

* P < 0.05. hs-CRP, high sensitivity C-reactive protein, Medication, ACEI or ARB medication; SBP, systolic blood
pressure; SE, standard error; UACR, urinary albumin to creatinine ratio.
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