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712F, 28, FdE 58 2AEIR 12A1F 4 3 9dd 344
C-peptide, == d 28 &, SAAAW, HDL-Z¥ 2HE, LDL-Z42HE,

=& =AFAY. 7S WHO 7159 o Asle 23] o]
A WA 1023 A & ST E9o] 140/90 mmHg o] 4 SA=

ded Zedel o WEE TA R St =42 IS E
B-mode Z& 3 7]7]9] Toshiba SSA-270A(Toshiba, Japan)&l 7.5 MHZ
A &2 (Axial resolution: 0.2 mm)E ©]-&38te] gt o HAFR| &
o wel =7

= o o
(far wall)oll A <=k Ao, o

Jo2 49 10 mm, %H 10 mm x4 59 W= FAE =4
Adom A= =A73HES Multicenter Isradipine Diuretic Atheros-
clerosis Study(MIDAS)e | A Aelgk 1.3 mm o|4S 7|2 5o A3
s @ FAZAN f7E AL

S

|

IMT)E X5 HAFH dgs
A M9 H| W+ Chi-square testS o|-83vld HF E‘}Eijl, = ul ":7;'1]
EL %%@ﬂ‘ﬂﬂ ol FF= PR Hysro Aade Hod Ad

M (Pearson's correlation)® tFE A E A (multiple linear regression
analysis)-= ©]-&3t3 .o pgte] 0.05 vlwtel 5o FAHE #2 Gt
v #3A s o

HEH

or. 2 ¥

1. Al 28 2y 849 248 5
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A #AES Had B2 60.3E1034= 344 A 834 7HA] & 25
oy, WA= 23359 oAb 3027 ol FA A= 679 H[FA AL
= 16850t @ FH7IZhe 1191784, @3t dALss 89F

L8 e BAE 16170

2 215271084 mg/dL, T4 "
=2 102.0F110.2 mg/dLe| vt A EH
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=
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Table 1. Baseline Characteristics of Study Population

Agelyears) 60.310.3
BMI(Kg/m") 23747
Duration of DM (years) 11.9+78
Smoking(+/-) 67/168
Sex(M/F) 233/302
Hypertension(+/-) 161/374
HbA1C(%) 89121
Fasting glucose(mg/dL} 17351682
Fasting plasma Insulin{U/mL) 9.9x13.0
Fasting plasma C-peptide(nmol/L) 8.531+79.9
Total cholesterolimg/dL) 215.23+108.4
Triglyceride(mg/dL) 174.3+128.2
HDL -cholesterol{mg/dL) 4871159
[.DL—-cholesterol{(mg/dL) 102.0£110.2
Lp(a} (ng/mlL)} 27.8+926.3
IMT{(mm) 0.83+0.24
Plaque existence(+/-) 156/379
Mean plagque number 0.7+-1.4

Values are mean oD, IMT. mtima-media thickness, BMI: body mass
index, HDL: high density lipoprotem, LDL: low density lipoprotein,
Lp{a): lipoprotein (a)



C-peptide(r = -0.310, p = 0.001), LDL-Zd¥ZH&EE = 0.089,
HDL-Z# 2~ H & = -0015, p=001537 F43
2), =AFshite A% (r=0235 p=0.001), Q=

Table 2. Simple Correlation Between IMT and Risk
Factors in Type 2 Diabetes Mellitus

Variables r D

Age(years) 0.378 0.001=
BMI(Kg/m") 0.116 0.013+
Duration of DM(years) 0.107 0.027=
Smoking(pack years) 0.253 0.017*
SBP 0.100 0.013=
DBFP 0.008 0.434
HbAlc(%) 0.049 0.175
C—peptide(nmol/L) 0.310 0.001
Total cholesterol{mg/dL) 0.030 0.273
Triglyceride(mg/dL} 0.030 0.273
[.DL-cholesterol(mg/dL) 0.089 0.020:
HD1L -cholesterol(mg/dL) -0.015 0.015%*
Lp (aXmg/dL) 0.006 0.476
Fibrinogen(mg/dL) 0.099 0.153

+p<0.05, BMIL: body mass index, WHR: waist/hip ratio, SBP: systolic
blood pressure, DBP. diastolic blood pressure, HDL: high density
lipoprotein, LDL: low density lipoprotein, Lp{a): lipoprotein (a)



0.005), @38 A (1 =0.097, p=0.032), HDL-Zd 2= = -0.058, p=0.015),
AHAUT=0270, p=0.002)2 F2lg AAAAE BAHTable 3).

Table 3. Simple Correlation Between Plaque Existence
and Risk Factors in Type 2 Ihabetes Mellitus

Vanables I D
Agelyears) 0.235 0.001*
BMI(Kg/m") 0.048 0.180
Duration of DM(vears) 0.145 0.005*
Smoking(pack years) 0.172 0.078
SBP 0.058 0.123*
DBPFP 0.002 0.484
HbAlc(%6) 0.0Y7 0.032%
C—peptide(nmol/L) 0.120 0.061
Total cholesterol(mg/dL) 0.033 0.251
Triglyceride(mg/dL) 0.008 0.434
L.DIL-cholesterol(mg/dL) 0.061 0.080
HDI.-cholesterol(mg/dL) -0.058 0.015%
Lpfa){mg/dL) 0.006 0.119
Fibrinogen(mg/dL) 0.270 0.002:

+p<0.05, BMI: body mass index, WHR: waist/hip ratio, SBP: systolic
blood pressure, DBP: diastolic blood pressure, HDL: high density
lipoprotein, LDL: low density lipoprotein, Lp{a): lipoprotein{a)

3. WEY 57 2 FA4swel 9 AE A9AR

T Hesw A B2 4G Add SAE3 S o F A
Hek 37 240 o5t A%, A=A, 57 @4, 4, 23
= ZYLElEe] W FAE 25t SHAU HFUA o|m(Table

1 235 =1d




Table 4. Stepwise Multiple Regression Analysis

Variables Coefficient SE D

Constant 0.650 0.169 -

Age 0.008 0.001 0.001
BMI 0.012 0.004 0.006
SBP 0.002 0.001 0.020
Sex(men =0, women = 1) -0.007 0.032 0.028
HDL-cholesterol -0.002 0.001 0.030

Dependent variable: IMT{(intima-media thickness)

Independent variable: age, fibrinogen, C-peptide, duration of DM, pack vears of
smoking, BMI, SBP, DBP, sex, total cholesterol, HDI —cholesterol

Table 5. Stepwise Multiple Regression Analysis

Varables Coefficient SE D
Constant 0.403 0.389 -
Duration of DM 0.035 0.010 0.002
Age 0.018 0.006 0.008
Fibrinogen 0.001 0.000 0.036

Dependent variable' plaque existence
Independent wvariable: age, fibrinogen, HgAlc, duration of DM, pack vears of

smoking, BMI, SBP, DBP, sex, total cholestercl, HDI.-cholesterol

T l?P AUl DA FALE A
e (0,91 £0.26 vs. 0.79+0.20 mm, p<0.05), FA7F oA} Eﬂﬂl
THE ALE L}EPL*E} (0.88+0.26 vs. 0.79£0.21 mm, p<0.01), =
T1AHE HASL 60H ol el a2 AE o] 604 o
shol @ Wyl 131 Be Ao® ey I(11611.52 vs. 0.6 1187,
<001, FA7F A& 5o ¢ @8 oz veErgTH0.99+1.47 vs. 055+
1.10 mm, p<<0.01).




5. 1843 aXgFo] FubdH A2 WEY FA 9 5475
127014 9 A3l

o

Ao =592 12043 4 #AzEs 62 A EsE A =
A7 sk G uk(4AR26) A W (Table 6), 28U (21%)¢]Y(Table 7) L
A5 (31%)2](Table 8) &xF 5o #AAGlel Hese TAY A48

Table 6. Change of Mean IMT and Plaque existence in Type 2
Diabetes Mellitus with Hypertension

Characteristic Baseline 12 months D
IMT{(mm) 0.98+0.23 0.90=0.27 0.217
Plaque number 0.8 1.3 0.6 =14 0.436

IMT: intima-media thickness

Table 7. Change of Mean IMT and Plaque existence in Type 2
Diabetes Mellitus with Dyslipidemia

Characteristic Baseline 12 months D
IMT{(mm) 0.94+0.18 0.870.18 0.132
Plaque number 0.95*1.90 1.00x1.56 0.848

IMT: intima-media thickness

Table 8. Change of Mean IMT and Plaque existence in Type 2
Diabetes Mellitus without Dyslipidemia and Hyperten-—

s10n
Characteristic Baseline 12 months D
IMT{(mm) 0.92120.28 0.87x0.24 0.885
Plague number 0.97*1.79 0.90+1.77 0.465

IMT: intima-media thickness

_10_



6. A HA AL ME AW W9 FAY sAAAsabe] sl

FELAAE AHEEHA @2 BA61%)= 1270E T FAb A s
282} =A A HH158.8+81.2 vs. 201.8*
Nz EFst2 HEe FA085F0.16
vs. 0.82£0.17, p=022)%F =47 gute] 7(0.76£1.90 vs. 0.79£1.70, p =
0.85)+ M5 7FAH LA Koo (Table 9), FEAFAAE Zo] AlE
st #2H(39%)el WEu FA(1.7512.01 vs. 1.08+£1.44, p<0.05)= 2]y
SA AaEHE o= e T (Table 10).

Table 9. Change of Mean IMT and Plaque after 12 Months
Without Antiplatelete Treatment

Characteristic Baseline 12 months D
IMT{(mm) 0.86XE0.16 0.82E£0.17 0.227
Plaque number 0.7621.90 0.791+1.70 0.850
HbAlc(%) 88 2.1 8.1 *1.6 0.028:
Total cholesterolimg/dL) 2105T34.8  222.0xT46.2 0.151
Triglyceride(mg/dL) 158.881.2  201.8x132.3 0.024+

[.DlL-cholesterol{mg/dL.)  127.0t36.8  126.4%+43.8  0.945
HDI.-cholesterol(mg/dL) 51.8F16.5 55.2+23.6 0.405

£ p<0.00, IMT! mtima-media thickness, HDL: high density lipoprotein, LDL: low
density

_11_



Table 10. Change of Mean IMT and Plaque after 12 Months

with Antiplatelete Treatment

Characteristic

Baseline 12 months D
IMT{(mm) 1.07=0.29 0.96 £0.28 0.010%*
Plagque number 0.97*1.79 0.00+1.77 0.213
HbAlc(%) 89117 8.3*F1.7 0.277
Total cholesterolimg/dL)  200.240.9 190.6£30.6 0.190
Triglyceride(mg/dL) 178.675.8 184.2=82.1 0.76Y
LDL-cholesterol(mg/dL) 119.7144.7 107.730.9 0.188
HDL-cholesterol(mg/dL) 4481 13.8 46.1 £ 14.8 0.686

£ p<0.05, IMT: intima-media thickness, HDL: high density lipoprotein, LDL: low

density
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Abstract

Analysis of the Association between Carotid Intima—Media Thickness with
Atherosclerotic Risk Factors in Type 2 Diabetes Mellitus and the Effect of

Antiplatelet Treatment

Sang Su Chung

Department of Internal Medicine
The Graduate School, Yonser University

(Directed by Professor Hyun Chul Lee)

Background: Measurement of ultrasonographic carotid mtima-media
thickness(IMT) and plaque is a useful, noninvasive method to detect
early atherosclerotic lesions. In this study we analvzed the association
of mean IMT and plague with cardiovascular rnisk factors in Korean
type 2 diabetes mellitus and investigated change in mean IMT and
plague numbers with antiplatelete treatment for 12 months.

Methods: A high-resolution B-mode carotid ultrasonographic exa-
mination was performed on 1n 535 Korean type 2 diabetes mellitus
patients to measure mean IMT and plagque. Blood pressure, plasma
olucose, HbAlc, c—peptide, total cholesterol, triglyceride, HDL-cho-
lesterol and LDL-cholesterol level were measured after fasting for 12
hours. Mean IMT and plague numbers were checked at baseline and
after 12 months.

Result: Mean IMT was 0.8370.24 mm and plague numbers were
0.74x1.40. Mean IMT was positively correlate with age, duration of
DM, pack years of smoking, sex, and LDL-cholesterol. The number of

plaques positively correlates with age, duration of DM, pack vears of
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smoking, sex, and fibnnogen. After antiplatelete treatment for 12 months,
mean IMT at baseline and 12 months was 1.07X0.29 vs. 0.96X0.28
mmip = 0.01), but the number of plaques did not change.

Conclusion: Mean IMT that was positively correlate with age,
duration of DM, pack years of smoking, sex, and LDL-cholesterol that
were assoclated with traditional atherosclerotic sk factors. Antipla-
telete treatment can be used for decreasing mean IMT, suggesting

that 1t may be a useful for control of atherosclerosis.

Key Words: diabetes mellitus, atherosclerosis, imntima-media

thickness, carotid plaque, ultrasonography
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