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Seong Geun Lee, Yong Ki Kim, Seo Rin Kim, Yong Sung Ahn, Ji Hae Kwon, Yang Ho Kang, Suk Man Son,
In Joo Kim, Ju Sung Kim'

Department of Internal Medicine, Pusan National University Hospital; and
Department of Nursingl, College of Medical School Science, Silla University

Abstract
Background: Brachial ankle pulse wave velocity (BaPWV) and cardio ankle vascular index (CAVI), as
indicators of arterial stiffness, are increased in type 2 diabetes. Albuminuria, as a cardiovascular risk factor
in type 2 diabetes, can cause endothelial dysfunction and atherosclerosis, and these can increase arterial
stiffness. So we investigated the hypothesis that increased albuminuria reflects increased BaPWV and CAVI
in type 2 diabetes.

Methods: We retrospectively analyzed 106 patients (58 men and 48 women) with type 2 diabetes from March
2005 to September 2006. Urine albumin creatinine ratio (ACR) to evaluate urinary albumin excretion, BaPWV
and CAVI were measured in all patients.

Results: All patients were divided 3 groups, normal group (ACR < 30 mg/g Cr., n = 31), microalbuminuria
group(30 < ACR < 30 mg/g Cr., n = 42), proteinuria group(ACR > 300 mg/g Cr., n = 33). BaPWV and
CAVI in microalbuminuria group and proteinuria group are faster than normal group. In bivariate
correlation analysis, BaPWV was not associated with ACR, but CAVI was positively correlated to ACR (r =
0.285, P = 0.003). BaPWV was positively correlated to age, diabetes duration, body mass index, systolic blood
pressure, diastolic pressure, pulse pressure and negatively correlated to glomerular filtration rate (GFR).
CAVI was positively correlated to age, diabetes duration and negatively correlated to GFR. In multiple linear
stepwise regression analysis, BaAPWV was not associated with ACR, but ACR was independent predictor for
CAVI (P = 0.002).

Conclusion: In type 2 diabetes, albuminuria was independent predictor for indicators of arterial stiffness,
especially CAVI. (J Kor Diabetes Assoc 31:421~428, 2007)
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Table 1. Patients characteristics vAlGHE w g, el ge] Al o Alele] HHg v|azs}y]
Sex 58 M, 48 F $lslod ANOVA 2415 o]-83iglom A4 Scheffe
Age (yr) 57.5 £ 133 5 AREsISick I ] W Aol o] AstakAl A4S 1%
Duration of diabetes (yr) 109 + 8.0 o AL Pearson’s correlation 3 FHE ARREAS
smokdng (back-yr) 1o =T 821915 BaPWY 8 CAVIZ sliselis A2 24lel7]
P (ot et SJ8t chlek A4S ik A BTRAE ol Ssielk P
DBP (mmHg) 817 + 131 Fko] 0.05 "kl A FARoE fofslriar Heta B
PP (mmHg) 485 + 143 EA X2l SPSS 12.0 for windows (Statistical package
ACR (mg/g Cr.) 588.8 + 1,479.7 for the social science, SPSS Inc., Chicago, IL)E ©]-83}3
HbA: (%) 95 + 29 o}
GFR (mL/min per 1.73m? 77.8 + 359
To.tal ch(.)lesterol (mg/dL) 185.3 + 59.7 751 -'-I-I‘
Triglyceride (mg/dL) 159.2 + 109.1
HDL cholesterol (mg/dL) 448 + 15.0
LDL cholesterol (mg/dL) 124.0 + 50.3 o o] Lol A 57.5419.00 Y HlE 1.21:1
FPG (mg/dL) 2004 * 91.0 Z @2} o] BokthTable 1). 6%(5.7%)<] $AlllA] A&
Fasting Insulin (uIU/mL) 9.96 + 11.01 FAzLe] Wigo] glglom 1 F 1L AL ¥
HOMAw 305 = 6.12 Hol gk 457(42.5%)9] FAlollA] Fxdl g ol
i - o ‘;;Z B nMEAY BehE 21, 244 PehEE 24
CAVI 702 + 198 ), 378(35.0%)2] e A ATl k=

t

BMI, body mass index; SBP, systolic blood pressure; ok dd 245 18l JdEwInt AR ks 417(38.7%)

DBP, diastolic blood pressure; PP, pulse pressure; o9, 73T ddkstAMtE Ag3t A= 279(25.5%), 2l
ACR, albumin creatinine ratio, HDL, high density

lipoprotein; LDL, low density lipoprotein; FPG, fasting FRl2 AT ddekAlE WEshe Bk 39%8(36.8%)°]
plasma  glucose; HOMAR, homeostatic model gt s} o)Ake] wEel okA|E Agsla 9 A= 70
assessment insulin resistance; ABI, ankle brachial

2 9 o_] ES ES
index; BaPWV, brachial ankle pulse wave velocity; "3(65.4%)°190.27 66%8(61.7%)2] A7} QEA 2EIA] A%k
CAVI, cardio ankle vascular index. FAAIAL SR 2 8IAl [T FFEA|AAAIS- AR8s)ar 919

Table 2. Clinical characteristics divided into normal, microalbuminuria, and overt proteinuria group

Normal (n = 31) Microalbuminuria (n = 42) Overt proteinuria (n = 33)
Age (yr) 54.1 =+ 13.7 60.1 + 13.1 575 + 12.8
Duration of diabetes (yr) 85 £ 5.7 112 + 89 126 £ 8.1
BMI (kg/m’) 234 £ 47 228 £ 24 250 £ 49
SBP (mmHg) 122.0 + 13.6 128.7 + 242 1399 + 279"
DBP (mmHg) 79.6 + 8.6 80.7 =+ 14.8 85.0 £ 142
PP (mmHg) 424 90 480 * 137 550 + 16.7°
HbA. (%) 8.7 + 26 10.1 * 3.0 9.5 £ 3.0
GFR (mL/min per 1.73m? 89.0 + 29.1 782 + 343 66.7 + 40.94"
Total cholesterol (mg/dL) 167.5 + 41.7 173.6 + 53.0 216.8 £ 70.4
Triglyceride (mg/dL) 1153 + 53.1 1782 + 134.4F 176.4 + 103.2
HDL cholesterol (mg/dL) 46.5 + 184 44.1 + 15.8 44.1 + 10.0
LDL cholesterol (mg/dL) 110.2 £ 394 112.5 £ 46.3 151.7 = 54.4°
FPG (mg/dL) 190.4 + 97.7 205.1 + 86.2 2039 + 92.6
HOMAR 428 + 395 592 + 8.34 4.69 £+ 4.18
ABI 1.07 + 0.15 1.06 + 0.16 1.05 + 0.16
BaPWV (m/s) 13.97 + 2.96 163 + 3.33° 17.63 + 3.57
CAVI 576 + 1.32 7.15 £ 1.49 8.04 + 241

* significantly higher than normal group, but not microalbuminuria group, P < 0.01; * significantly lower than normal
group, but not microalbuminuria group, P < 0.05; ¥ significantly higher than normal group, P < 0.05; § significantly higher
than normal group and microalbuminuria group, P < 0.01; || significantly higher than normal group, P < 0.01.

423



= A 313 RM5%, 2007

Table 3. Univariate correlation of BaPWV and CAVI with other variables in 106 diabetes patients

Variables Coefficient of Correlation (r value) P-value
BaPWV Age (yr) 0.437 < 0.001

Duration of diabetes (yr) 0.463 < 0.001

BMI (m/kg’) 0.200 0.04

SBP (mmHg) 0.463 0.001

DBP (mmHg) 0.291 0.003

PP (mmHg) 0.505 < 0.001

GFR (mL/min per 1.73 m’) -0.320 0.012

ACR (mg/g Cr) 0.181 (0.091") 0.063 (0.357")
CAVI Age (yr) 0.386 < 0.001

Duration of diabetes (yr) 0.304 0.002

ACR (mg/g Cr.) 0.285 (0.234") 0.003 (0.016")

GFR (mL/min per 1.73 m%) -0.315 0.001

* Adjusted for the use of antihypertensive drug.

Table 4. Predictors of BaPWV and CAVI in a multiple linear stepwise regression model in 106 diabetes patients

Variables Unstandardized Coeffcient P-value

BaPWV Age (yr) 0.062 0.004

PP (mmHg) 0.112 < 0.001

Duration of diabetes (yr) 0.154 < 0.001

CAVI Age (yr) 0.056 < 0.001

ACR (mg/g Cr.) 0.000 0.002
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