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— Abstract —

Background: Atherosclerosis is the underlying pathophysiology of coronary artery
occlusive disease. As arterial stiffness reflects degree of systemic atherosclerosis and
severity of peripheral artery occlusive disease, by measuring arterial stiffness, one can
estimate severity of coronary artery occlusive disease in early stage. In this study we
want to show the relationship of arterial stiffness and coronary artery occlusive
disease, comparing in diabetes and non—diabetes group and decide the cutoff point
of arterial stiffness to predict multivessel disease in diabetes group.

Methods: Total 443 of 181 diabetes and 262 non-diabetes patients were enrolled in the
study with informed consent. We performed percutaneous coronary angiography and
measured Al, ABI, baPWV with a new device, noninvasive pulse wave analyzer. We
also checked anthropometric, serologic data and demonstrated the extent of
coronary artery occlusion by Gensini score.

Results: There were significant differences in baPWV, Gensini score, pulse rate, pulse
pressure, serum c-reactive protein (CRP), B-type natriuretic peptide (BNP) and fasting
plasma glucose level, all higher in DM patient group. Gensini score was positively
related to baPWV, fasting plasma sugar, serum CRP, BNP level and among these,
baPWV was the independent predictor of multivessel disease (MVD) in both groups.
Furthermore with ROC curve, we could set the cutoff value of baPWV at 1.635 cm/sec
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to develop MVD was 3.08 in the group above 1.635 cm/sec compared to that below
complication.

and DM patients showed higher sensitivity to this cutoff value.
detect coronary artery occlusive disease and those who belong to the range above

to screen MVD with 64.6% sensitivity and 63.5% specificity. With this set point, odds ratio
Conclusion: We suggest baPWV to be routinely checked in all diabetes patients to
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Lyt Ao AP E 22X AE IAE 7] 943l ROC (Receiver operating characteristic) curve
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Table 1. Baseline Clinical Characteristics of the Study Cohort (n = 443)

Non DM (n = 262) OM (n = 181) P
Age (yr) 58.8 £ 11.02 58.9 £ 10.91 NS
Gender (M:F) 62:38 65:35 NS
Smoking (Y:N) (pyrs) 9:11 (29 + 17.8) 9:11 (26 + 19.6) NS
Stroke (Y:N) (%) 18 (6.8) 32 (17) < 0.05*
Lipid lowering agent (%) 178 (67.9) 82 (45) < 0.05*
Angiotensin receptor blocker (%) 111 (42.3) 124 (69.3)
ACE inhibitor (%) 94 (36) 85 (47.2)
Thiazolinedione (%) 49 (19) 50 (28.2)
Metformine (%) 23 (8.6) 44 (24.7)
Hypertension (%) 153 (58.6) 112 (61.9) NS
DM duration (month) 0 9.74
Al (%) 16.78 £ 25.45 16.0 + 24.87 NS
Mean ABI 1.13 £ 0.09 1.11 £ 0.13 NS
Mean baPWV (cm/sec) 1542 + 336 1734 + 427 0.00t
Gensini score 9.4 £ 19.23 17.2 + 26.17 0.00t
Weight (kg) 67.9 £ 12.79 67.0 £ 10.75 NS
Height (cm) 163.5 + 8.36 163.6 + 8.41 NS
BMI (kg/m?) 250 £ 28 24.8 + 30.06 NS
Systolic BP (mmHg) 126.9 + 19.13 130.8 £ 22.19 NS
Diastolic BP (mmHg) 76.0 + 12.27 751 + 12.66 NS
Pulse pressure (mmHg) 66.5 £ 11.55 70.6 £ 14.22 0.00F
Pulse rate (bpm) 70.8 £ 13 749 £ 12 0.00F
Total cholesterol (mmol/L) 4.44 + 0.89 4.39 £ 1.31 NS
HOL cholesterol (mmol/L) 1.10 £ 1.93 1.04 + 0.31 NS
LDL cholesterol (mmol/L) 2.66 £ 0.84 2.69 + 0.82 NS
Triglycerides (mmol/L) 3.37 £ 0.34 3.30 £ 0.28 NS
Mean LDL size (nm) 26.43 £ 0.85 26.32 £ 0.84 NS
Homocysteine (umol/L) 11.15 + 12.09 11.21 + 6.05 NS
BNP (ng/L) 69.56 + 165.38 127.59 £ 241.58 0.01%
CRP (mg/L) 1.02 £ 8.41 1.13 £ 10.06 0.02*
Fasting glucose (mmol/L) 551 £ 1.24 7.7 + 3.69 0.00t
Data are expressed by mean = SD, except for frequency data. Abbreviations. Al: augmentation
index, ABI: ankle brachial pressure index, baPWV: brachial-ankle pulse wave velocity, BMI: body
mass index, BP: blood pressure, HDL: high density lipoprotein, LDL: low density lipoprotein, BNP: B
type natriuretic peptide, CRP: c-reactive protein, CAOD: coronary artery occlusive disease, Y: yes,
N: no, NS: not significant.
* P < 0.05,
t P < 0.01.
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Table 2. Univariate Analysis for Gensini Score
Gensini score
r P

Age (yr) 0.10 0.04+
CRP (mg/L) 0.18 0.00t
BNP (ng/L) 0.27 0.00t
Fasting plasma glucose (mmol/L) 0.21 0.001
mean baPWV (cm/sec) 0.21 0.00t

Abbreviations. r: correlation coefficient,
brachial—ankle pulse wave velocity, yr: year.
* P < 0.05
t P < 0.01

CRP: c-reactive protein, BNP:B type natriuretic peptide, baPWV:

Table 3. Simple Regression Analysis of baPWV for Gensini Score

Gensini score

interval, baPWV: brachial-ankle pulse wave velocity.

R2 B 95% C.1. P
mean baPWV 0.0458 0.212 0.007 70.019 0.00
Abbreviations. R*: multiple coeffiicient of determination, A standard regression coefficient, C.l.: confidence

kA A8 SPSS for windows 11 (SPSS Inc.,
Chicago, IL, USA) & o] &3} 11, P gke] 0.05 w]qt

A FAGH O folstria Hessc

X} 18173} H|F
Od B 60.12 £

g, baPWV,
%46‘}711 =7t
. Al ABI, 2%

olo
w}

k- uﬂo
, HREF R
O AL oﬁ, ;q‘

ole

R4

114 A5
Gensini score #k-
Hol gigiort, 7 9]
A%, BMI = F

o 1y
LDL, homocysteine 5%
Holx edtt (Table 1).

M

s
2]

)

83

289 33 CRP % BNP it} (Table 2).

ol
=

= Z-j]‘

3. baPWVe} A 7kl A

O

1%3}01 baPWVe}t Gensini
4213 (Table 3),

= Gensini score’= =7}

o

E] ME}.

baPWVel T
2 | 2y 3k

317] 938l Pearson
o= Al, ABI, Gensini

Bt W, wet,

1= [e)
I@IE A

score, Az,
Az, A,

baPWVe}l ko

5. Gensini score®]

Gensini score2} 2] AF

[e]
s Y, baPWV =

Clinical Diabetes



e o ¢ SECTION 5. 94 2 =4

Table 4. Univariate Analysis for baPWV
baPWV
Variables r P
Age (yr) 0.4 0.00t
Al (%) 0.318 0.00t
Right ABI 0.145 0.02*
Left ABI 0.139 0.04+
Gensini Score 0.212 0.00f
Height (cm) -0.193 0.01t
Weight (kg) -0.163 0.01t
BMI (kg/m®) -0.101 0.03+
Systolic BP (mmHg) 0.607 0.00t
Diastolic BP (mmHg) 0.433 0.00t
Pulse rate (bpm) 0.106 0.02*
Pulse pressure 0.545 0.001
CRP (mg/L) 0.218 0.00t
BNP (ng/L) 0.253 0.00t
Fasting blood sugar (mmol/L) 0.110 0.02*
Abbreviations. baPWV: brachial-ankle pulse wave velocity, r: correlation coefficient, yr: vyear, Al
augmentation index, ABI: ankle brachial pressure index, BMI: body mass index, BP: blood pressure, BNP:
B type natriuretic peptide, CRP: c-reactive protein.
* £ < 0.05
t P < 0.01.
Table 5. Stepwise Multiple Regression Analysis for Gensini Score
Variables r A i P
BNP 0.271 0.07 0.27 0.00
BNP 0.384 0.14 0.27 0.00
Fasting glucose 0.27 0.00
BNP 0.428 0.18 0.23 0.00
Fasting glucose 0.26 0.00
CRP 0.19 0.00
BNP 0.453 0.20 0.20 0.00
Fasting glucose 0.25 0.00
CRP 0.19 0.00
mean baPWV 0.15 0.01*
Abbreviations. BNP: B type natriuretic peptide, CRP: c-reactive protein, baPWV: brachial-ankle pulse wave
velocity, R2: multiple coeffiicient of determination, B: standard regression coefficient, C.l.: confidence
interval.
* £ < 0.05,
T P < 0.01.
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Table 6. Logistic regression analysis for MVD
Multivessel disease
Variables O.R. 95% C.1. P
Mean baPWV
942~1400 cm/sec
1400~1750 cm/sec 0.89 0.5072.71
1750~3260 cm/sec 3.06 1.0375.60 0.01%
Fasting glucose
> 5.6 mmol/L
5.6~5.9 mmol/L 1.17 0.5972.71
< 5.9 mmol/L 2.41 0.8074.77 0.04x
BNP
4~10 ng/L
10~44 ng/L 1.48 0.4472.25
45~1420 ng/L 1.95 0.4272.34 0.50
CRP
0~1 mg/L
1~2 mg/L 1.06 0.3372.36
2~50 mg/L 0.99 1.2977.26 0.89
Abbreviations. O.R.: odds ratio, C.I.: confidence interval, MVD: multivessel disease, BNP: B type natriuretic
peptide, CRP: c-reactive protein, baPWV: brachial-ankle pulse wave velocity.
* P < 0.05
t P < 0.01.

Table 7. Cutoff Value of baPWV to Screen MVD
Multiple vessel disease (MVD)

sensitivity specificity AUC P 95% C.I.
DM 0.69 0.55 0.69 0.00 0.54~0.75
Non DM 0.55 0.665 0.63 0.01 0.54~0.72
Total 0.64 0.63 0.65 0.00 0.57~0.71

Abbreviations. DM: diabetes mellitus, AUC: area under the curve, C.l.: confidence interval.
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Fig 1.

groups (B) with AUC 0.65 and 0.69 respectively.

cutoff value of baPWV for cardiovascular disease.

ROC of baPWV to detect MVD. Receiver operating characteristic curve to determine the best
ROC curve of total

cohort (A) and DM patients

Table 8. Cutoff Value of baPWV to Screen MVD in DM Patient Group

baPWV (cm/secec) sensitivity Specificity Posﬁ(vg AUC
predictive value

1.599 0.73 0.50 35.4%

1.635 0.69 0.55 36.7% 0.69

1.659 0.66 0.56 13.3%

Abbreviations. baPWV: brachial-ankle pulse wave velocity, AUC: area under the curve.
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