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The Role of Insulin Resistance as a Risk Factor of Coronary Artery Disease

Sung Ae Jung, M.D., Si-Hoon Park, M.D.,
Gil Ja Shin, M.D., Woo Hyung Lee, M.D.

Department of Internal Medicine, College of Medicine, Ewha Womans University, Seoul, Korea

Background : Established risk factors for coronary artery disease include smoking, hy-
pertension, diabetes mellitus and hypercholesterolemia. However, these account for less than
50% of the actual incidence of coronary artery disease and the importance of other risk factors
is being increasingly realized. It has been known that insulin resistance associated with hy-
perinsulinemia is a pivotal link to several risk factors of coronary artery disease, including hy-
pertension, glucose intolerance, dyslipidemia and obesity. Recently both experimental and clin-
ical studies have produced evidence suggesting that high plasma insulin level may promote the
development of atherosclerotic vascular disease. Several prospective studies showed in-
dependently that high plasma insulin is associated with an increased risk of major coronary ar-
tery disease. In our study, plasma glucose, insulin and C-peptide level were determined with
oral glucose tolerance test to assess the insulin resistance or hyperinsulinemia as a risk factor of
coronary artery disease.

Method : From September 1993 to April 1995, after excluding patients with hypertension,
diabetes mellitus, hypercholesterolemia and obesity, 17 patients with significant coronary artery
stenosis and 10 control subjects with normal coronary finding were selected among the 226 pa-
tients who undertook coronary angiography. In the 17 cases(M : F=15 : 2) of coronary artery
disease group, the mean age was 54 + 10 years, and in the 10 cases(M : F=8 : 2) of control
group, 51 + 9 years. All were matched for age, gender and body mass index. Blood pressure,
lipid and lipoprotein were measured and smoking history was assessed. Glucose, insulin and C-
peptide responses to oral glucose tolerance test were also determined.

Resuit :

1) There was no significant difference in systolic and diastolic blood pressure, total-cho-
lesterol, triglyceride, HDL-cholesterol, LDL-cholesterol, ApoA and smoking history except
ApoB between the subjects with coronary artery disease and normal control subjects.

2) In oral glucose tolerance test, the plasma glucose levels were not significantly different in
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the two groups. Plasma insulin and C-peptide levels at 60 and 120 minutes were higher in the
patient group than control, but the results lack statistical significance. The area under the in-
sulin curve and C-peptide curve were larger in patient group than control, but the results lack

statistical significance also.

Conclusion : Although our study does not prove the hypothesis that insulin resistance or hy-
perinsulinemia is statistically an independent risk factor for coronary artery disease, this study
showed the tendency of insulin resistance to be correlated with development of coronary artery
disease. As this study has limitations due to small sample size, further study is required to con-
firm the role of hyperinsulinemia using a larger sample size.

KEY WORDS : Insulin resistance - Hyperinsulinemia - Coronary artery disease.
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Table 1. Clinical characteristics in subjects with coronary artery disease and normal control subjects

Subjects With Normal P value
Coronary Artery Disease Control Subjects
(n=17) (n=10)
Agelyears) 54 £ 10 51+ 9 0.4067
Sex(Male : Female) 15:2 8:2 0.6130
Body Mass lndex(kg/mz) 2349 :277 2499 :2.87 0.2804
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& 7t7} 110.00 £ 28.24mg/dl, 109.82 + 30.75mg/
di2 F & 3ol F2j @ Aol 7} ATt

AdHe] Ay, ApoAv FAkrd gl Zhzt
152.08 + 45.30mg/dl, 129.80 + 33.06mg/dlZ & o
Tl fel gk xpol 7k (SN, ApoBE 242t 115.28 + 36.
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dl, 23.60 + 12.74mg/d1Z djZTA o %o F
AR freld e UH(Table 2).
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. 35mg/dl, 113.00 + 30.33mg/dlel 3 tlZTolAE

ztzt 88.32 + 13.63mg/dl, 152.76 + 31.54mg/dl,
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Tol’ -+ 301‘. 6015. 1205‘0“ Z}‘Z} 43.
12+ 32.08}1U/m1. 56.45 + 46.71}1U/ml 66.62+179.
200U/mIF T, 2T T84 A& F5E 881+
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Table 2. Risk factors of coronary artery disease in shjects with coronary artery disease and normal control subjects

Subjects With Normal P value
Coronary Artery Disease Control Subjects
(n=17) (n=10)

Systolic Blood Pressure 119.71 £ 10.07 117.00 £ 11.60 0.5847

Diastolic Blood Pressure 75.88 £ 7.75 78.50 + 6.69 0.4379

Smoking(Pack Years) 1435 +17.23 13.50 £ 13.34 0.9999
Lipids, Lipoproteins and

Total cholesterol 1889 + 32.78 180.00 + 27.68 0.3029

Triglyceride 149.59 + 63.97 158.10 + 68.32 0.5466

HDL-cholesterol 48.71 + 20.72 38.60 + 6.55 0.1518

LDL-cholesterol 110.00 * 28.24 109.82 £ 30.75 0.8604

ApoA 152.08 + 45.30 129.80 + 33.06 0.3222

ApoB 115.28 + 36.95 210.12 + 233.44 0.0340*

Lp(a) 17.13 £ 1597 23.60 + 12.74 0.3700

*Significantly different from the corresponding values in subject with coronary artery disease and normal control subjects

(p <0.05
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Fig. 1. Glucose, insulin and C-peptide responses to oral GTT in subjects with coronary artery disease and normal con-

trol subjects. Data represent mean value + SEM.
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Table 3. Results of oral glucose tolerance test in subjects with coronary artery disease and normal control subjects

Subjects With Normal P value
Coronary Artery Disease Control Subjects
(n=17) (n=10)

Glucose(mg/dh
fasting 90.00 + 15.38 88.32 + 13.63 0.2792
30min 157.31 + 34.92 152.76 £ 31.54 0.2918
60min 152.19 + 39.35 154.16 = 34.13 0.2355
120min 113.00 + 30.33 112.80 = 30.33 0.6732
AUGC*(mg/dl x hr) 275.14 £55.14 270.14 = 50.90 0.6926

Insulin(mU/ml)
fasting 8.54 + 3.70 8.81 £ 3.57 0.6332
30min 43.12 £ 32.08 38.86 + 17.69 0.6695
60min 56.45 + 46.71 49.30 + 31.92 0.9800
120min 66.62 + 79.20 38.32 £+ 29.81 0.4217
AUIC(mU/mi x ml) 92.52 + 57.41 76.63 + 41.47 0.7065

C-peptide(ng/ml)
fasting 2.44 + 0.82 3.45 + 3.25 0.6915
30min 7.55 = 3.05 6.90 + 1.69 0.5619
60min 11.58 + 3.97 9.46 + 2.52 0.2799
120min 11.80 + 6.28 8.16 = 4.38 0.1331
AUCC (ng/ml x hr) 18.58 £ 6.04 15.22 + 412 0.1331

a AUGC : area under the glucose curve

b AUIC : area under the insulin curve

¢ AUCC : area under the C-peptide curve
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