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Background
Epicardial fat is currently considered a real endocrine organ that can be easily 
determined by echocardiography, emerging as a novel parameter for the estimation 
of cardiometabolic risk.

Objective
To establish the association between epicardial fat, insulin resistance and carotid 
intima-media thickness.

Methods
The Instituto Nacional de Endocrinología and the Instituto Nacional de Cardiología 
y Cirugía Cardiovascular conducted a cross-sectional study on 239 patients with 
suspected disorders of carbohydrate metabolism. Clinical variables (age, gender, 
smoking habits, systolic and diastolic blood pressure), anthropometric measurements 
(waist circumference and body mass index), biochemical determinations (blood 
glucose, total cholesterol, HDL-C, LDL-C, triglycerides, fasting insulin level and 
HOMA-IR) and ultrasound measurements (carotid intima-media thickness) were 
assessed.

Results
A significant and independent association was found between blood glucose, 
epicardial fat and waist circumference, in that order, and HOMA-IR >2.6. Epicardial 
fat also showed a positive and significant correlation with fasting insulin levels 
(r=0.536; p=0.0001) and HOMA-IR (r=0.512; p=0.001). The correlation between 
epicardial fat and carotid intima-media thickness was greater in insulin resistant 
patients (r=0.523; p=0.0001), compared to patients with HOMA-IR <2.6 (r=0.173; 
p=0.029). Epicardial fat thickness ≥4.9 mm evidenced 85% sensitivity  and 75% 
specificity  to predict insulin resistance, with an area under the ROC curve of 0.815 
(95% CI 0.759-0.871).

Conclusions
Epicardial fat had a significant an independent association with insulin resistance 
and a significant correlation with carotid intima-media thickness in the group of 
patients with HOMA-IR >2.6.

REV ARGENT CARDIOL 2012;80:222-229.

Abbreviations > EWC Waist circumference

HDL-C High density lipoprotein-cholesterol

LDL-C Low density lipoprotein-cholesterol

IMT Intima-media thickness

SBP Systolic blood pressure

HOMA-IR Homeostatic model assessment-insulin resistance 

HT Hypertension

BMI Body mass index

DBP Diastolic blood pressure

The determination of epicardial fat by echocardiog-
raphy has emerged as a novel parameter that can be 
easily measured for the estimation of cardiometabolic 
risk. (1) This visceral fat depot is currently considered 

a real endocrine organ which secretes proinflamma-
tory and proatherogenic cytokines as tumor necrosis 
factor-alpha, interleukin-6, visfatin, leptin, omentin, 
plasminogen activator inhibitor 1, angiotensins and 
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adipokines (adiponectin) with antiinflammatory and 
antiatherogenic effects. (2)

The correlation between epicardial fat, plasma 
insulin and adiponectin has suggested that this adipose 
tissue is strongly linked with insulin resistance, (3) 
and has an inverse association with insulin sensitivity 
(4) and with surrogate markers of insulin resistance 
such as HOMA-IR (homeostatic model assessment-
insulin resistance). (5) Also, epicardial fat is related 
to the main anthropometric parameters of insulin 
resistance, as waist circumference (WC), for the 
estimation of visceral adipose tissue. (3)

Some investigations have suggested ethnic 
differences in the thickness and metabolic activity 
of epicardial fat. (6-8) The association between 
epicardial fat thickness and the presence of significant 
coronary artery disease in Hispanic patients (9) and 
of several markers of subclinical atherosclerosis 
in asymptomatic patients has been previously 
demonstrated. (10) However, the association among 
epicardial fat and HOMA-IR levels indicating insulin 
resistance, and intima-media thickness (IMT) in this 
group of patients, has not been well established in our 
region.

METHODS 
Population study
Two hundred and thirty nine patients with suspected 
disorders of carbohydrate metabolism were included. They 
presented one or more of the following risk factors: 1) body 
mass index (BMI) > 27 (kg m2); 2) diabetes in first-degree 
relatives; 3) history of gestational diabetes and/or previous 
macrosomic baby; 4) history of glucose abnormalities; and, 
5) hypertension with triglycerides > 150 mg/dL and high 
density lipoprotein-cholesterol (HDL-C) > 35 mg/dL. Patients 
were evaluated at the Instituto Nacional de Endocrinología 
from January 2009 to June 2010. The study was conducted 
following the recommendations of the Declaration of 
Helsinki and was approved by the Ethics Committee of our 
institution. All patients gave their informed consent before 
the beginning of the study.

Study design
Clinical variables, anthropometric measurements and bio-
chemical determinations were evaluated by an endocrinolo-
gist at the Diabetes Center of the Instituto Nacional de 
Endocrinología. All the patients underwent transthoracic 
echocardiography and carotid artery ultrasound at the 
echocardiography laboratory of our institution within two 
weeks after the diagnosis was made. Patients with history 
of known cardiovascular disease, chronic kidney failure and 
those treated with statins were excluded from the study.

Protocol of the variables included in the study.
Clinical and anthropometric variables: age, gender, smoking 
habits, systolic blood pressure (SBP), diastolic blood pressure 
(DBP), weight, height, BMI and WC were recorded. Blood 
pressure was measured in the left arm using a mercury 
aneroid sphygmomanometer after a 5-minute rest period 
with the patient in the sitting position. Two measurements 
were taken in each patient with a difference of ten minutes, 
and the the average between them was the recorded value.

Biochemical variables: a 10-ml blood sample was 

withdrawn from the cubital vein and blood was transferred 
into three tubes: one with EDTA, another with heparin 
and a serum tube with gel separator. Fasting blood 
glucose, total cholesterol, HDL-C, low density lipoprotein-
cholesterol (LDL-C) and triglycerides were determined. 
Blood glucose, total cholesterol and triglycerides were 
assayed using RapiGluco-Test, Colestest and Monotriglitest 
reagents, respectively, manufactured by the “Carlos J. 
Finlay” Enterprise of Biological Products, Havana, Cuba. 
An enzymatic colorimetric assay was used to measure 
blood glucose in an Eppendorf device and cholesterol and 
triglycerides were determined with a Hitachi 7170A (Tokyo, 
Japan) blood analyzer. HDL-C and LDL-C were measured 
using HDL-C Inmuno FS and LDL-C Select FS reagents, 
by in vitro serum or plasma quantitative determination 
in photometric systems (immunoturbidimetric assays) 
manufactured by DiaSys Diagnostic Systems GmbH, 
Holzheim, Germany). Insulin level was determined using a 
solid-phase radio-immunoassay kit (Coat-A.-Count Insulin, 
Diagnostic Products Corporation) provided by CENTIS 
with a sensitivity of 5 μUI/ml and a normal range of 5-35 
μUI/ml. The intra- and inter-assay coefficients of variation 
were 6.2% and 7.1%, respectively. In our laboratory, the 
radioimmunoassay coefficient of variation for quality 
assessment varies between 6 and 9%, which is within the 
normal range for this type of radioimmunoassay.

The HOMA-IR was calculated using initial glucose and 
insulin values following the homeostatic model (HOMA) 
according to the following the equation: RI = [fasting 
insulin (μUI/ml) × fasting glucose (mmol/L)] / 22.5. The 
standardized reference value for the laboratory of the 
Instituto Nacional de Endocrinología is 2.6, validated by 
Arranz et al. (11, 12) so that higher values indicate insulin 
resistance.

Protocol of echocardiographic variables.
Epicardial fat: echocardiographic studies were performed 
with a Philips iE33 2006 echo system, version 2.0.1.420, 
and S5-1 phased array transducer (1.3-3.6 MHz) with 
harmonic imaging. The study was performed by two 
examiners meeting level III criteria of the American Society 
of Echocardiography, who were blinded to the patient’s data.

Epicardial fat thickness was measured by two-
dimensional echocardiography in the parasternal long-axis 
view at the level of the aortic valve plane (Figure 1 A) and in 
the parasternal short-axis view at the level of the papillary 
muscles (Figure 1 B). Epicardial fat thickness anterior to 
the right ventricle was determined as the average value 
obtained from the parasternal long-axis and short-axis 
views at end systole. Epicardial adipose tissue appears as 
an echo-free or a hyperechoic space between the echogenic 
line of the visceral pericardium and the epicardium of the 
right ventricular free wall. The correlation coefficients and 
inter and intraobserver variability of our echocardiography 
laboratory show good reproducibility, as previously reported. 
(9)

Carotid artery intima-media thickness: IMT measure-
ments were obtained with the patient lying in the supine po-
sition and with the neck slightly rotated to the opposite side 
of the examination site. The artery was scanned in the lon-
gitudinal view with a 7.5 transducer positioned lateral and 
superior to the neck in the edge of the sternocleidomastoid 
muscle using the electrocardiogram signal to acquire end-
diastolic vascular images viewed at a depth of 4 cm. IMT was 
measured in the common carotid artery along a 10-mm-long 
segment distal to the origin of the carotid artery bulb. Meas-
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urements were performed using the QLAB semi-automated 
border detection software (Figure 2) and they were acquired 
if success in border detection was > 95%. Left and right 
common carotid artery IMT percentiles were established 
for age, race and gender according to the data provided by 
the Bogalusa Heart Study (13) and the MESA study (Multi-
Ethnic Study of Atherosclerosis) (14). If discrepant percen-
tiles were found between both carotid arteries, the highest 
percentile value was assigned.

Statistical Analysis
Statistical analysis was performed using SPSS 13.0 statistical 
package (SPSS Inc., Chicago, III, USA). The distribution and 
the association of the general characteristics of the study 
population were determined by gender. The categorical 
variables were expressed as absolute values and percentages 
and continuous variables as means and standard deviations. 
For univariate analysis, the chi square test was used to 
compare categorical variables and Student´s t test for 
continuous variables. A p value < 0.05 was considered 
statistically significant.

A multivariate analysis was performed among clinical, 
anthropometric, biochemical and ultrasound variables and 
HOMA-IR > 2.6, using binary logistic regression for each 
variable that in univariate analysis had a p value < 0.20 
with respect to this surrogate marker of insulin resistance, 
to determine its independence from the other factors of 
cardiometabolic risk included in the study. The odds ratio, 
with its corresponding 95% CI was also calculated. The area 
under the ROC curve was used to determine the cutoff value 
of epicardial fat with the best sensitivity and specificity to 
predict insulin resistance. The ROC curves were compared 
with the chi-square test for homogeneity using EPIDAT 3.1 
software.

Pearson’s correlation coefficient was used to determine 
the correlation between epicardial fat with fasting insulin 
levels, HOMA-IR and carotid IMT according to the presence 
or absence of insulin resistance. A significant association 
between variables was considered for p < 0.05.

RESULTS

General characteristics of the study population
Table 1 shows the general characteristics of the study 
population.

Two hundred and thirty nine patients with 
suspected carbohydrate metabolism disorders were 

included in the study: 143 (59.8%) women, patient 
mean age was 54.7 ± 8.9 vs. 55.5 ± 9.4 for women 
and men, respectively, 79 (33.1%) presented insulin 
resistance and 84 (35.7%) had IMT in the ≥ 75 
percentile.

Epicardial fat thickness varied from 1.0 mm to a 
maximum of 12.5 mm (mean 4.7 mm ± 2.1 mm.)

Of note, mean LDL-C and triglyceride levels in the 
study population were above normal reference values.

Clinical, anthropometric, biochemical and echocardiographic 
variables according to the presence of insulin resistance 
(Table 2)
Univariate analysis demonstrated that BMI, WC, blood 
glucose levels, triglycerides, epicardial fat and carotid 
IMT, in that order, had a significant association with 
the presence of insulin resistance. Ultimately, blood 
glucose, epicardial fat and WC showed a significant 
and independent association with HOMA-IR > 2.6. 
Epicardial fat ≥ 4.9 mm had a sensitivity of 85% and 
a specificity of 75% to predict insulin resistance, with 

Fig. 1. Echocardiographic as-
sessment of epicardial fat. A. 
Parasternal long-axis view at 
the level of the aortic valve 
plane. B. Parasternal short-axis 
view at the level of the papil-
lary muscles Epicardial fat (ar-
rows). Ao: Aorta. LV: Left ven-
tricle. RV: Right ventricle. LA: 
Left atrium.

Fig. 2. Measurement of intima-media thickness. Lines were drawn 
with the QLAB semi-automated border detection software.
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an area under the ROC curve of 0.840 (95% CI 0.785-
0.896) that was significantly higher than that of WC 
[0.776, 95% CI 0.710-0.841; p = 0.039] (Figure 3).

Correlation between epicardial fat with insulin resistance and 
carotid IMT
Epicardial fat showed a positive and significant 
correlation with fasting insulin levels (r = 0.536; 
p = 0.0001) (Figure 4) and HOMA-IR (r = 0.512; 
p = 0.001). In addition, the correlation between 
epicardial fat and carotid IMT was greater in insulin 
resistant patients (r = 0.523; p = 0.0001) (Figure 5 A), 
compared to patients with HOMA-IR < 2.6 (r = 0.173; 
p = 0.029) (Figure 5 B).

DISCUSSION
The most relevant findings of our study were the 
following: 1) epicardial fat showed a positive and 
significant correlation with fasting insulin levels and 
HOMA-IR, and, 2) the strongest association with 
carotid IMT was seen in the group of insulin resistant 
patients.

Epicardial fat and insulin resistance
Epicardial fat is made up of adipocytes and 
macrophages, both with secreting properties, and 
significant autocrine, paracrine and endocrine 
functions. (15) The role of adipokines as regulators 
of insulin sensitivity has been recently demonstrated. 
Tumor necrosis factor-alpha, interleukin-6 and leptin 
have been recognized as the most prominent members 
of this family of proinflammatory cytokines produced 
by epicardial fat, contributing to insulin resistance. 
(16) Similarly, the levels of adiponectins are typically 
reduced in insulin-resistant patients (17) and this 

reduction behaves as a predictor of diabetes and fatty 
liver. (18)

In a study including 30 obese patients, Iacobellis 
et al. were the first to demonstrate a significant 
correlation between epicardial fat thickness and 
fasting insulin (r = 0.59; p = 0.01) and insulin at 120 
minutes (r = 0.45; p = 0.03). (5) In a subsequent study, 
this author reported a proportional and significant 
increase in epicardial fat thickness in insulin sensitive, 
insulin resistant and highly insulin resistant patients 
(5.4 mm vs. 9.5 mm vs. 11.0 mm; p < 0.001). (4)

Aydin et al. studied 50 patients with metabolic 
syndrome to demonstrate the association between 
endothelial function and epicardial fat. They found 
a significant correlation between epicardial fat and 
fasting blood glucose (r = 0.307; p = 0.020), fasting 
insulin (r = 0.376; p = 0.002) levels, HOMA-IR values 
(r = 0.370; p = 0.002) and flow-mediated dilatation 
(R2 = 0.247; p = 0.001), an ultrasound marker of 
early stages of atherosclerosis. (19)

Epicardial fat has also shown a significant 
association with the presence of metabolic syndrome. 
Ahn et al. demonstrated a significant correlation 
between epicardial fat and fasting blood glucose, 
fasting insulin and HOMA-IR values. They also 
showed that epicardial fat thickness was significantly 
greater in the nondiabetic group with metabolic 
syndrome (3.5 vs. 1.6 mm; p < 0.001). (20) A recent 
study reported similar results with significant greater 
values of epicardial fat in patients with type 1 diabetes 
and metabolic syndrome (6.15 ± 0.34 mm vs. 4.96 ± 
0.25 mm; p = 0.006). (21)

The sensitivity and specificity of epicardial fat to 
predict insulin resistance reported by some authors are 
similar to our findings; however, we used lower cutoff 

Table 1. General characteristics 
of the study population

Female n = 143Variables Male n = 96 Total n = 239 

Age, years

Smoking habits, n (%)

SBP, mm Hg

DBP, mm Hg

BMI (kg/m2)

Waist, cm

Glucose, mg/dL

Cholesterol, mg/dL

HDL-C, mg/dL

LDL-C, mg/dL

Triglycerides, mg/dL

Uric acid, mg/dL

Blood insulin, pmol/L 

HOMA-IR

IMT, mm

Epicardial fat, mm

54.7 ± 8.9

31 (21.7%)

128 ± 18.9

79 ± 13.3

27.9 ± 6.6

89.6 ± 12

87 ± 38

224 ± 50

56 ± 15

124 ± 35

171 ± 80

5.16 ± 1.7

72 ± 40

2.2 ± 2.2

0.71 ± 0.13

4.89 ± 2.1

55.5 ± 9.4

21 (21.9%)

135 ± 18.8

82 ± 12.2

27.5 ± 4.3

97.4 ± 12

86 ± 25

201 ± 43

47 ± 23

114 ± 31

185 ± 115

5.26 ± 1.7

67 ± 35

2.2 ± 1.6

0.75 ± 0.16

4.39 ± 2.2

53.4 ± 8.9

52 (21.8%)

130.9 ± 19

80.2 ± 13

27.7 ± 5.8

92.7 ± 13

86.3 ± 34

216 ± 50

53 ± 19

3.1 ± 0.9

2.01 ± 1.1

306.2 ± 98.9

70 ± 38

2.2 ± 1.98

0.72 ± 0.14

4.7 ± 2.1

0.535

0.547

0.006*

0.079

0.547

0.000*

0.928

0.001*

0.001*

0.027*

0.261

0.671

0.364

0.747

0.051

0.081

p

SBP: Systolic blood pressure. DBP: Diastolic blood pressure. BMI: Body mass index. HDL-C: High density lipoprotein-
cholesterol. LDL-C: Low density lipoprotein-cholesterol. IMT: Intima-media thickness. *Significant association in 
univariate analysis.
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values compared to other studies. (4, 22) Iacobellis et 
al. reported that epicardial fat thickness  > 9.5 mm 
in men and 7.5 mm in women had a sensitivity of 
85.0% and 82.0% and a specificity of 63.0% and 62.0%, 
respectively, to predict insulin resistance [area under 

the curve 0.792 (95% CI 0.725-0,.848)]. In that study, 
epicardial fat ranged between 1.1 mm and 22.6 mm. (4) 
In another study conducted in obese children (mean 
age 10.2 ± 2.5 years), the area under the curve was 
0.750 ± 0.06 (p = 0.001) for epicardial fat thickness > 

Table 2. Clinical, anthropometric, biochemical and echocardiographic variables according to the presence of insulin resistance 
defined by HOMA-IR.

Age, years

Male, n (%)

Female, n (%)

Smoking habits, n (%)

SBP, mm Hg

DBP, mm Hg

BMI (kg/m2)

Waist, cm

Glucose, mg/dL

Cholesterol, mg/dL

HDL-C, mg/dL

LDL-C, mg/dL

Triglycerides, mg/dL

Uric acid, mg/dL

Epicardial fat, mm

carotid IMT, mm

55.1 ± 8.8

31 (39.2%)

48 (60.8%)

21 (26.6%)

133 ± 19

82 ± 13

29.7 ± 5.9

98.8 ± 13

104 ± 42

216 ± 46

54 ± 19

118 ± 35

206 ± 115

5.3 ± 1.7

5.3 ± 2.3

0.76 ± 0.17

55.0 ± 9.3

65 (40.6%)

95 (59.4%)

29 (18.1%)

129 ± 19

80 ± 13

26.7 ± 5.5

89.6 ± 11

78 ± 29

214 ± 50

49 ± 19

121 ± 35

163 ± 80

5.0 ± 1.7

4.3 ± 2.1

0.71 ± 0.13

_

0.96 (0.66-1.40)†

1.67 (0.88-3.17)

_

_

_

_

_

_

_

_

_

_

_

_

0.971

0.467

0.082

0.143

0.212

< 0.001*

< 0.001*

< 0.001*

0.720

0.066

0.507

0.001*

0.293

0.001*

0.018*

_

_

1.01 (0.99-1.27)

0.65 (0.29-1.44)

_

0.96 (0.89-1.02)

1.96 (1.93-1.99)

1.41 (1.29-1.58)

_

1.27 (0.78-2.78)

_

1.35 (0.33-5.53)

_

1.82 (1.71-1.96)

1.38 (1.34-4.24)

_

_

0.546

0.289

0.183

0.012**

0.000**

_

0.233

_

0.675

_

0.011**

0.430

Variables      HOMA-IR ≥ 2.6 HOMA-IR < 2.6   Odds ratio      p*  Odds ratio  p**
            n = 79       n = 160     (95% CI)     (95% CI)

SBP: Systolic blood pressure. DBP: Diastolic blood pressure. BMI: Body mass index. HDL-C: High density lipoprotein-cholesterol. LDL-C: Low density 
lipoprotein-cholesterol. IMT: Intima-media thickness. * Significant association in univariate analysis. **Significant association in multivariate 
analysis.

Fig. 3. Area under the curve for epicardial fat and waist circumfer-
ence to predict insulin resistance.

Fig. 4. Correlation between epicardial fat and fasting insulin val-
ues.
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4.1 mm, with a sensitivity of 90% and a specificity of 
61% to predict insulin resistance. (22)

Other studies have reported greater mean values 
of epicardial fat thickness [(9.87 mm, (3) 8.0 mm, 
(23) 6.16 mm (19) and 6.15 mm (21)] in patients with 
insulin resistance or metabolic syndrome than those 
in the present study (5.3 mm). Interestingly, some 
investigations have suggested ethnic differences in 
epicardial fat thickness. This adipose depot seems 
to be lower in Hispanic patients, as reported by 
Alexopoulos et al. who found that the volume of 
epicardial fat measured by computed tomography was 
smaller in Hispanics compared to other ethnic groups, 
even blacks (Caucasians 96 ± 44 ml vs. Asians 71 ± 
32 ml vs. blacks 56 ± 28 ml vs. Hispanics 54 ± 17 ml; 
p < 0.001). (24)

In the first study demonstrating a significant 
association between epicardial fat and the presence 
of major coronary artery disease in Hispanic patients, 
the mean values of epicardial fat were also lower 
than those reported in the literature for this group of 
patients. (9)

Epicardial fat and carotid IMT
Iacobellis et al. were also the first authors to 
demonstrate a significant correlation between 
epicardial fat and carotid IMT. In a study including 
60 HIV-infected patients with antiretroviral therapy-
induced lipodystrophy, they reported that epicardial fat 
thickness and carotid IMT were significantly greater 
in the group of patients with metabolic syndrome and 
lipodistrophy compared to those without lipodistrophy 
(8.0 vs. 6.5 mm, p < 0.01 and 0.71 vs. 0.66 mm, p < 
0.01, respectively). In that study, epicardial fat showed 
a significant correlation with fasting insulin levels (r 
= 0.65; p < 0.01). (23)

Abaci et al. demonstrated a significant correlation 
between epicardial fat and carotid IMT in obese 
children (r = 0.343; p = 0.02). (22) In a study 
including 459 hypertensive patients, epicardial fat > 
7 mm was significantly associated with greater carotid 
IMT and parameters of arterial stiffness compared to 
those with epicardial fat ≤ 7 mm. (25) Finally, Rego 
et al. examined 300 asymptomatic subjects and found 

that epicardial fat had a significant association with 
carotid IMT, coronary artery calcification, increased 
ApoB/ApoA1 ratio and cardiovascular risk according 
to the Framingham score. (10)

Several studies have demonstrated that the leptin/
adiponectin ratio (both adipokines related with 
insulin resistance) is significantly associated with 
carotid IMT (26-28) and other ultrasound markers 
of atherosclerosis, as flow-mediated dilatation and 
carotid artery distensibility. (27) Similarly, other 
studies have reported that increased insulin levels 
seem to be earlier predictors of atherogenic changes 
than hyperglycemia. (29) Based on these findings, we 
may assume that a significant increase of epicardial fat 
in patients with insulin resistance and its correlation 
with fasting glucose levels and HOMA-IR might 
explain the higher correlation between epicardial fat 
and carotid IMT in insulin-resistant patients.

The cross-sectional design of the study and the 
use of HOMA-IR as a surrogate marker of insulin 
resistance are limitations of this study. Previous 
studies have shown similar characteristics. However, 
further prospective studies are necessary to assess 
the ability of epicardial fat thickness to predict 
cardiovascular risk or how epicardial fat is modified 
in relation to changes in cardiometabolic parameters 
during follow-up. (2) According to the International 
Diabetes Federation 2005 Metabolic Syndrome 
Consensus, insulin resistance can be determined 
by the hyperinsulinemic-euglycemic clamp (gold 
standard). However, this is an invasive and complex 
procedure for the clinical practice. Instead, we used 
the HOMA-IR index, a simple, low-cost mathematical 
model, suitable for population-based studies. (30)

CONCLUSIONS
The echocardiographic determination of epicardial fat 
can be a useful prognostic tool to assess cardiometabolic 
risk stratification, as a significant an independent 
association with insulin resistance and a significant 
correlation with carotid intima-media thickness was 
found in the group of patients with HOMA-IR > 2.6. 
Further prospective and multiethnic studies with 
larger samples are necessary to validate these results.

Fig. 5. Correlation between 
epicardial fat and carotid inti-
ma-media thickness according 
to the presence or absence of 
insulin resistance.

.2      .4      .6     .8     1.0    1.2    1.4 .2      .4      .6     .8     1.0    1.2    1.4

14

12

10

8

6

4

2

0

12

10

8

6

4

2

0

Ep
ic

ar
d

ia
l f

at
 (

m
m

)

C
ar

o
ti

d
 I

M
T 

(m
m

)

R2=0.2737 R2=0.0301

Fasting insulin (pmol/L)Fasting insulin (pmol/L)
A B



ASSOCIATION BETWEEN EPICARDIAL FAT, HOMA-IR AND CAROTID INTIMA-MEDIA THICKNESS / Julio O. Cabrera-Rego et col. 228

RESUMEN

Grasa epicárdica y su asociación con el HOMA-IR y el gro-
sor íntima-media carotídeo

Introducción
La grasa epicárdica se considera actualmente como 
un verdadero órgano endocrino y su determinación 
ecocardiográfica ha surgido como un nuevo parámetro de 
fácil adquisición en la evaluación del riesgo cardiometabólico.

Objetivo
Determinar la asociación entre la grasa epicárdica, la 
presencia de insulinorresistencia y el grosor íntima-media 
carotídeo.

Material y métodos
Se realizó un estudio transversal en 239 pacientes 
con sospecha de trastornos en el metabolismo de los 
carbohidratos en colaboración entre el Instituto Nacional 
de Endocrinología y el Instituto Nacional de Cardiología 
y Cirugía Cardiovascular. Se incluyeron variables clínicas 
(edad, sexo, antecedentes de tabaquismo, presión arterial 
sistólica y diastólica), antropométricas (circunferencia de la 
cintura e índice de masa corporal), bioquímicas (glucemia, 
colesterol total, C-HDL, C-LDL, triglicéridos, insulina en 
ayunas y HOMA-IR) y ultrasonográficas (grosor íntima-
media carotídeo).

Resultados
La glucemia, la grasa epicárdica y la circunferencia de la 
cintura fueron las variables que mostraron, en ese orden, 
una asociación significativa e independiente con la presencia 
de un HOMA-IR > 2,6. La grasa epicárdica mostró también 
una correlación positiva y significativa con los niveles 
de insulinemia en ayunas (r = 0,536; p = 0,0001) y con 
el HOMA-IR (r = 0,512; p = 0,001). La correlación entre 
la grasa epicárdica y el grosor íntima-media carotídeo fue 
superior en los pacientes insulinorresistentes (r = 0,523; p 
= 0,0001), en comparación con los pacientes con valores de 
HOMA-IR < 2,6 (r = 0,173; p = 0,029). La grasa epicárdica 
≥ 4,9 mm tuvo una sensibilidad del 85% y una especificidad 
del 75% en la predicción de insulinorresistencia, con un área 
bajo la curva ROC de 0,815 [IC 95% (0,759-0,871)].

Conclusiones
La grasa epicárdica mostró una asociación significativa e 
independiente con la presencia de insulinorresistencia y 
una correlación significativa con el grosor íntima-media 
carotídeo en el grupo de pacientes con HOMA-IR > 2,6.

Palabras clave  >   Grasa epicárdica - Resistencia a  
   la insulina - Aterosclerosis
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