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=Abstract=

The Relationship of epicardial adipose tissue to metabolic syndrome
and cardiovascular risk factors

Seung Hee Baik, M.D., Sung-Gyun Ahn, M.D., Jung-Hyun Choi, M.D.,
Bo Ram Koh, M.D.,, Jun Hwan Yoo, M.D. Soo-Jin Kang, M.D.,,
Byoung-Joo Choi, M.D., So-Yeon Choi, M.D., Myeong-Ho Yoon, M.D.,,
Seung-Jea Tahk, M.D. and Joon-Han Shin, M.D.

Department of Cardiology, Ajou University School of Medicine, Suwon, Korea

Background : Increased adiposity is widely accepted as the main expression of obesity and an important risk factor
for the development of cardiovascular and metabolic syndrome. The significance of epicardial adipose tissue (EAT),
frequently observed during a transthoracic echocardiographic examination, is not well recognized. The purpose of this
study was to investigate the relationship of EAT to metabolic syndrome and cardiovascular risk factors.

Methods : We collected clinical, biochemical, and anthropometric information from 289 consecutive and prospective
patients (147 men; 59+11 years) who visited our hospital for a complaint of chest pain. EAT thickness was measured
by transthoracic echocardiography on the free wall of the right ventricle in the parasternal long axis and short axis views
at the base level during end-diastole.

Results : EAT thickness was significantly increased in 185 (64%) patients with metabolic syndrome as compared
with patients without metabolic syndrome (4.3+2.5 mm vs. 3.6+2.8 mm, p=0.005). By a simple linear regression analysis,
EAT was correlated to age (r=0.484, p<0.001), waist circumference (r=0.177, p=0.01), the level of HDL cholesterol
(r=-0.182, p=0.001) and log CRP (r=0.268, p=0.012). Multivariate analysis showed that age and log CRP were the
independent variables that correlated to EAT thickness.

Conclusions : These results suggest that echocardiographic EAT should be considered as a new useful imaging
indicator of visceral adipose tissue related to metabolic syndrome and cardiovascular disease.(Korean J Med 72:290-297,
2007)
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Parasternal long axis view Foom in parasternal long axis view and EAT

2)

Parastemal long axis view

Parastemal short axis view

Figure 1. The echocardiographic measurement of EAT (epicardial adipose tissue), 1) parasternal long axis view and
zoom in , 2) parasternal long axis view and parasternal short axis view at the base level and its M-modein each other.
=1in 1) and 2) indicate EAT. (RV, right ventricle; LV, left ventricle; LA, left atrium; Ao, ascending thoracic aorta)
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Table 1. Difference of clinical characteristics according to the thickness of EAT (epicardial adipose tissue).

EAT < 3.4mm EAT > 3.4mm
(n=185) (n=104) p value
Age (years)” 53+11 6419 <0.001
Male(%) 72 (49%) 75 (51%) 0.426
Metabolic syndrome” 79 (43%) 106 (67%) 0.01
Incidence of Risk factors
Hypertension” 66 (42%) 93 (56%) 0.006
Diabetes 33 (42%) 45 (58%) 0.136
Hyperlipidemia” 4 (11%) 32 (89%) 0.001
Smoke 45 (48%) 48 (52%) 0.546
Premature CAD 8 (47%) 9 (53%) 0.554
Anthropometric parameters
Weight (kg) 64.8+11.8 66+11.8 0.4
Height (cm) 162.5+8.3 161.9 +125 0.647
BMI (kg/m’) 25.4£3.6 26.2+2 0.66
Hip circumference (cm) 96.9+15.5 98.8+9.8 0.336
Waist circumference (cm)” 88.9+9.7 92.4+10.2 0.019
Waist-hip ratio 1+0.9 0.9£0.1 0.51
SBP(mmHg) 127+18 124+19 0.339
DBP(mmHg) 79+11 77 £12 0.339
Biochemical parameters
LDL-cholesterol (mg/dL) 96+31 100+31 0.234
HDL-cholesterol (mg/dL)" 45+10 42 +10 0.015
Triglycerid (mg/dL) 142+98 148+97 0.644
Total cholesterol (mg/dL)" 164+40 174+37 0.048
fasting glucose (mg/dL)’ 105414 112426 0.011
fasting insulin (uU/mL)’ 8.2+7.2 10.5+£8.0 0.034
log CRP” 0.17+1.35 0.7£1.4 0.003
Fibrinogen (mg/dL) 364+113 387+98 0.089
Uric acid (mg/dL) 5.5+7.1 5.2+1.4 0.533
HOMA-IR' 2.17+2.04 2.89+2.07 0.012

CAD, coronary artery disease; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; LDL,
low density lipoprotein; HDL, high density lipoprotein, HOMA-IR, homeostasis model assessment score-insulin
resistance.

"p<0.05, e exception who takes medicinal insulin or an oral hypoglycemic agent.
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Table 2. Correlations between the thickness of
epicardial adipose tissue (EAT) and various
parameterssimple linear regression analysis and
multiple regression analysis.

Simple regression analysis

R p value
age 0.484 <0.001
Waist circumference 0.177 0.01
HDL cholesterol -0.182 0.001
log CRP 0.268 0.012
HOMA-IR" 0.196 0.026

Multiple regression analysis

p value r’=0.223
age <0.001
Age + log CRP <0.001

HDL, high density lipoprotein, HOMA-IR, homeostasis
model assessment score-insulin resistance.

“exception who takes medicinal insulin or oral hypo—
glycemic agent, n=209.
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