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ABSTRACT
OBJECTIVE: Inflammatory bowel diseases (IBD) consist of a number of chronic inflammatory diseases. In-
flammatory process is known to be involved in all stages of atherosclerosis. Early atherosclerosis is reflected by 
increased levels of carotid artery intima media thickness (c-IMT) and high-sensitivity C-reactive protein (hs-CRP). 
Epicardial fat thickness (EFT) strongly influences both the formation and progression of atherosclerosis. Recent 
studies have demonstrated a relationship between c-IMT and hs-CRP levels and the risk of atherosclerosis in 
patients with IBD. However, no study has yet compared EFT between patients with IBD and the general healthy 
population. Hence, this study was designed to further evaluate whether patients with IBD have higher EFT values 
with increased c-IMT and hs-CRP levels compared to those in the healthy population.

METHODS: A total of 110 patients with IBD and 105 healthy volunteers were enrolled into this study. EFT was 
evaluated by transthoracic echocardiography. c-IMT levels were measured using an ultrasound scanner with a 
linear probe. The plasma levels of hs-CRP were measured using a highly sensitive sandwich ELISA technique.

RESULTS: The hs-CRP and c-IMT levels of patients with IBD were significantly higher than those of the control 
group. The EFT values of patients with IBD were significantly higher than those of the control group (0.54±0.13 
vs. 0.49±0.09, p=0.002).

CONCLUSION: Echocardiographic EFT measurements of patients with IBD were significantly higher than those 
of the normal population, which may be associated with an increased subclinical atherosclerosis risk in these 
patients.

Keywords: Inflammatory bowel disease; atherosclerosis; carotid intima-media thickness; high-sensitivity C-reactive protein; epicardial fat 

thickness.

Received: March 08, 2017   Accepted: April 10, 2017   Online: May 10, 2017

Correspondence: Dr. Nursen KELES. Istanbul Medeniyet Universitesi, Goztepe Egitim ve Arastirma Hastanesi, 
Kardiyoloji Klinigi, Doktor Erkin Caddesi, Kadikoy, 81130 Istanbul, Turkey.
Tel: +90 216 - 566 40 00  e-mail: drnursenkeles@yahoo.com.tr
© Copyright 2017 by Istanbul Northern Anatolian Association of Public Hospitals–Available online at www.kuzeyklinikleri.com

North Clin Istanb 2017;4(1):4–12
doi: 10.14744/nci.2017.74508

Echocardiographic epicardial fat thickness 
measurement: A new screening test for 
subclinic atherosclerosis in patients with 
inflammatory bowel diseases
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Inflammatory bowel diseases (IBD) consist of a 
number of chronic diseases that are subject to re-

lapse. In IBD, as in Crohn’s disease and ulcerative 
colitis, an abnormal immune response occurs dam-
aging the intestinal microvascular endothelial cells 
and resulting in chronic low-grade inflammation. 
Although IBD primarily influence the gastrointes-
tinal system, they have been reported to affect other 
intestinal organs and tissues as well, including the 
cardiovascular (CV) system [1, 2].

It is a well-established fact that inflammatory 
pathway activation has an important role during the 
induction and progression of atherosclerosis. The 
inflammatory cascade is known to be involved in all 
stages of atherosclerosis, from the early phase of en-
dothelial dysfunction to mature atheroma formation 
and its subsequent rupture or erosion [3, 4]. Several 
studies have shown that patients with IBD may have 
a higher risk of developing atherosclerosis [1, 2].

Early atherosclerosis is reflected by increased 
levels of carotid artery intima media thickness (c-
IMT). c-IMT is a result of cumulative atherogenet-
ic processes and may predict CV events [5].

High-sensitivity C-reactive protein (hs-CRP) is 
a circulating acute-phase reactant that represents 
active systemic inflammation and has been reported 
to be a strong predictor of future CV events in large 
prospective trials [6].

Epicardial fat is a true visceral adipose tissue de-
posited in proximity to the atrium, the right ven-
tricle’s free wall, and the left ventricular apex of the 
heart [7]. A recent study demonstrated that epicar-
dial fat strongly influences both the formation and 
progression of coronary artery disease (CAD) [8].

Epicardial fat may also have a role in the screen-
ing of patients having intermediate CAD risk [9]. 
Recent studies have demonstrated an association be-
tween c-IMT and atherosclerotic risk in patients with 
IBD [10, 11]. However, there are no data regarding 
the comparison of epicardial fat thickness (EFT) be-
tween patients with IBD and the general healthy pop-
ulation. The relationships between c-IMT, hs-CRP, 
and EFT in patients with IBD are also not yet clear.

Recently conducted trials have reported an in-
creased risk of developing atherosclerosis in pa-

tients with IBD. We hypothesized that EFT may 
potentially be a novel early marker of atherosclero-
sis along with hs-CRP and c-IMT in patients with 
IBD. Therefore, this study was designed to further 
evaluate whether patients with IBD have higher 
EFT values with increased c-IMT and hs-CRP lev-
els compared to those in the healthy control group.

MATERIALS AND METHODS

Study population
Diagnoses of IBD were based on established crite-
ria, namely, radiological, histological, clinical, and 
endoscopic evidence. The inclusion criterion was the 
patient’s age being between 18 and 60 years. Each 
patient was examined after at least a 15-day attack-
free episode [Truelove–Witts Index (TWAS)] [12] 
<4 and Crohn’s Disease Activity Index (CDAI) [13] 
<150). Exclusion criteria were the presence of con-
genital or valvular heart disease; any signs indicating 
cardiac involvement; nonsinus cardiac rhythms; any 
prior myocardial infarctions; hyperthyroidism or 
hypothyroidism; cor pulmonale or chronic obstruc-
tive pulmonary disease; diabetes mellitus; inflam-
matory rheumatic diseases, including rheumatoid 
arthritis, psoriatic arthritis, and ankylosing spondy-
litis; and systemic diseases such as collagenosis and 
hepatic, hemolytic, and renal diseases.

Moreover, subjects who used vasoactive drugs, 
were smokers, had a history of CAD (previous 
NSTEMI or angina or revascularization) or any 
changes in ST segments or T waves reflecting myo-
cardial ischemia, Q waves, or incidental left bundle 
branch block on their ECG were excluded from 
the study. Patients with triglyceride levels >4.56 
mmol/L (400 mg/dL), body mass index (BMI) 
>35 kg/m2, or left ventricular mass index (LVMI) 
≥125 g/m2 for men or 110 g/m2 for women were 
also excluded.

A total of 110 patients with IBD fulfilled all the 
inclusion and exclusion criteria and were sequen-
tially included into the study upon their admission 
to our gastroenterology outpatient clinic between 
January 2013 and March 2016. Of the 110 patients, 
56 had Crohn’s disease and 54 had ulcerative colitis.

For the control group, 105 healthy volunteers, 
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matched by sex and age, were recruited from vol-
unteers and/or hospital staff. Gender, age, and BMI 
were recorded for each volunteer. All measurements 
of the patients were performed shortly after the first 
diagnosis of IBD.

Biochemical assessments
Levels of total serum cholesterol, low-density lipo-
protein (LDL) cholesterol, triglyceride, high-densi-
ty lipoprotein (HDL) cholesterol, and fasting blood 
glucose and erythrocyte sedimentation rate (ESR) 
were analyzed from blood samples of the study 
population. Serum hs-CRP levels were assessed by 
a highly sensitive sandwich ELISA technique.

The study was conducted in accordance with the 
guidelines of the Declaration of Helsinki on bio-
medical research involving human subjects. Written 
informed consent was received from all study sub-
jects, and the study protocol was approved by the 
institutional ethics committee.

Echocardiographic evaluation
Echocardiographic evaluation of the study popu-
lation was performed by a GE VIVID 7 (Horten, 
Norway) transthoracic echocardiography (TTE) 
machine. M-mode, two-dimensional, and subse-
quently both standard and pulsed tissue Doppler 
echocardiographic evaluations were performed on 
the study population, with patients lying laterally in 
the decubitus position. The diastolic interventricu-
lar septal (IVS) and posterior wall (PW) thick-
ness and the left ventricular end-systolic diameter 
(LVSD) and the left ventricular end-diastolic di-
ameter (LVDD)were measured in the parasternal 
long-axis window. M-mode images were used to 
carry out all measurements [14].

The diastolic parameters, including the early dia-
stolic peak flow velocity (E), the late diastolic peak 
flow velocity (A), the E/A ratio, and the E-wave de-
celeration time (DT), were obtained by transmitral 
pulsed Doppler above the tips of the mitral leaflets.

The Doppler tissue-imaging (DTI) program 
was fixed in the pulsed-wave mode. Filters were 
used to exclude signals of high frequency, while the 
Nyquist limit conformed to the −15 to 20 cm/s ve-

locity range. Minimized gains created a legible tis-
sue signal with a minimum background noise. The 
tissue Doppler measurements, including myocardial 
early (Eʹ) and atrial (Aʹ) peak velocities (m/s) and 
isovolumic relaxation time (IVRTʹ), were achieved 
at the apical four-chamber aspect via positioning a 
5-mm sample volume on the lateral side of the mi-
tral annulus [14]. The IVRTʹ was defined as the 
time interval between myocardial systolic wave and 
the onset of Eʹ [14]. The recording of the velocities 
was noted for 10 cardiac cycles at a sweep speed of 
100 mm/s. All tissue Doppler measurements were 
performed in the course of normal respiration. The 
same investigator completed the echocardiographic 
examination while blinded to subjects’ data, and 
two cardiologists blinded to subjects’ data investi-
gated the echocardiogram recordings.

Measurement of c-IMT
c-IMT levels were measured by a linear probe of a 
Logiq 5 ultrasound scanner (General Electric Medi-
cal Systems, Wallingford, Connecticut, USA). One 
expert sonographer blinded to the study subjects’ 
data performed the sonographic evaluations, with the 
subjects lying in the supine position in a dark, quiet 
room. The left common carotid arteries (CCA) were 
investigated with the subject’s head positioned in the 
midline with a slight upward tilt. The probe was de-
ployed about 1 cm proximally to the bifurcation of 
CCA, and the longitudinal plane was used to visual-
ize the maximum lumen diameter. Distance between 
the media–adventitia interface and the lumen–inti-
ma interface was used to define c-IMT. Two parallel 
echogenic lines with an anechoic space between them 
can be scanned on the anterior wall of CCA [5].

Measurement of EFT
EFT was evaluated by TTE using a GE VIVID 
7 (Horten, Norway) machine. EFT was measured 
from the parasternal long-axis view on the right 
ventricle’s free wall at the end-diastole during three 
cardiac cycles.

In the parasternal long-axis window, the hy-
poechoic space on the right ventricular free wall was 
defined as EFT. The largest perpendicular distance 
to the aortic annulus was achieved and averaged 
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over three cardiac cycles [15]. Intraclass correlation 
coefficient for echocardiographic EFT measure-
ment was 0.94.

Statistical analyses
All analyses were performed using the statistical 
software package SPSS 16.0 for Windows (SPSS 
Inc. Chicago, IL). The variables were examined using 
analytic (Kolmogorov–Smirnov or Shapiro–Wilk’s 
test) and visual (histogram) methods by defining 
whether they are normally distributed. Descriptive 
statistics were used to summarize the data. Categori-
cal variables were expressed as percentages, and con-
tinuous variables were expressed as mean±standard 
deviation. Differences between patients in normally 
and nonnormally distributed variables were evalu-
ated by ANOVA and Kruskal–Wallis test, respec-
tively, as appropriate. The Student’s t-test was used 
to compare the parameters between the groups. The 
correlation coefficients and their significance were 
calculated using the Spearman’s test. Kruskal–Wal-

lis tests were conducted to compare parameters be-
tween the groups. The Mann–Whitney U test was 
performed to examine the significance of pairwise 
differences using Bonferroni correction setting for 
multiple comparisons. The possible predictors iden-
tified by univariate analysis were further entered into 
multiple logistic regression analyses to determine 
the independent predictors. An overall 5% type I er-
ror level was used to infer statistical significance.

RESULTS

Study population
The mean ages of patients with IBD (49 males and 
61 females) and the healthy controls (59 males and 
56 females) were 41.1±12.6 and 40.8±5.7 years, 
respectively, and there was no significant difference 
in age between the study groups (p=0.83). The dif-
ferences in terms of sex, BMI, and systolic and dia-
stolic blood pressures (BP) between the two groups 
were also not significantly different (Table 1).
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  Crohn’s disease Ulcerative p1 IBD patients in remission Control group p2  
  (n=56) colitis (n=54) value period (n=110) (n=105) value

Age (years) 39.4±12.2 42.8±12.7 0.18 41.1±12.6 40.8±5.7 0.83
Male/female (n/n) 25/31 24/30 0.86 49/61 59/56 0.33
Body mass index 25.1±4.1 25.5±4.6 0.70 25.2±4.4 26.7±2.56 0.06
Fasting blood glucose (mg/dL) 92.4±8.9 94.1±13.4 0.46 93.1±11.3 93.3±7.0 0.84
Total cholesterol (mg/dL) 179.5± 34.1 183.1±36.4 0.66 181.8± 34.5 177.7±25.4 0.35
Triglyceride (mg/dL) 117.3± 47.5 120.6±51.9 0.76 120.2± 49.0 117.5±47.9 0.70
HDL cholesterol (mg/dL) 44.1±9.0 45.2±9.7 0.60 44.6±9.1 45.4± 10.1 0.53
LDL cholesterol (mg/dL) 112.0±26.9 113.7±31.8 0.80 113.4±28.8 107.9±21.0 0.13
Hemoglobin (mg/dL) 13.7±1.5 13.3±1.6 0.21 13.4±1.6 14.2±1.2 <0.001
Hs-CRP (mg/dL) 2.76±3.30 2.45±2.72 0.61 2.61±2.94 1.36±1.24 <0.001
ESR (mm/h) 20.3±14.7 18.0±13.0 0.42 19.1±13.7 13.2±8.6 0.001
Systolic BP (mmHg) 119.7±13.2 123.4±16.0 0.23 123.0±15.7 122.1±9.8 0.56
Diastolic BP (mmHg) 74.7±6.6 75.9±8.6 0.44 75.7±8.9 75.3±6.4 0.73
Disease duration (years) 3.57±1.78 5.75±5.61 0.01 4.83±4.44  
Disease activity score 61.6±20.2 3.49±0.72  61.6±20.2
(CDAI & TWAS)    3.49±0.72

HDL: High-density lipoprotein; LDL: Low-density lipoprotein; Hs-CRP: High-sensitivity C-reactive protein; BP: Blood pressure; ESR: Erythrocyte sedimenta-
tion rate; p1: Comparison between Crohn’s disease and ulcerative colitis; p2: Comparison between patients with IBD and control group.

Table 1. Demographic and biochemical properties of the study population



Biochemical assessments
Hs-CRP (2.61±2.94 vs. 1.36±1.24 mg/L, p<0.001) 
and ESR (19.1±13.7 vs. 13.2±8.6, p=0.001) (Fig-
ure 1) values of patients with IBD were significantly 
higher than those of the healthy controls. However, 
the hemoglobin levels of patients with IBD were 
significantly lower than those of the healthy controls 
(13.4±1.6 vs. 14.2±1.2, p<0.001). The other bio-
chemical parameters of the patients with IBD were 
similar to those of the healthy controls (Table 1).

Echocardiographic evaluation
IVS and PW thickness, left ventricular ejection 
fraction (EF), LVDD, LVSD, and left atrium diam-
eter of patients with IBD were similar to those of 
the control group (Table 2).

Even though mitral E-wave was analogous 
among the groups, the differences in mitral A-wave, 
DT, and E/A ratio were significant between pa-
tients with IBD and the control group. Meanwhile, 
tissue Doppler parameters, including Eʹ, Aʹ, Eʹ/
Aʹ ratio, and IVRTʹ, were also significantly differ-
ent between the study subjects (Table 2). The left 
ventricular diastolic function parameters of patients 
with IBD were significantly different compared to 
those of healthy controls.

Measurement of c-IMT
Patients with IBD had significantly higher c-IMT 

values than those of the control group (0.52±0.10 
vs. 0.49±0.09, p=0.008) (Table 2, Figure 2). Among 
the patients with IBD, 13 had carotid plaques, 
whereas two among the control group had carotid 
plaques. The proportion of carotid plaques in pa-
tients with IBD was significantly higher than that 
in the control group (Table 3). Patients with IBD 
with carotid plaques had significantly higher EFT 
values than those of the control group (0.71±0.12 
vs. 0.50±0.10, p<0.001).

EFT measurement
Patients with IBD had significantly higher EFT 
values than those of the control group (0.54±0.13 
vs.0.49±0.09, p=0.002) (Figure 3). The EFT mea-
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  IBD patients in Healthy p 
  remission period controls 
  (n=110) (n=105)

IVS thickness (cm)  0.91±0.13 0.93±0.09 0.31
PW thickness (cm) 0.95±0.7 0.91±0.08 0.50
LVDD (cm) 4.60±0.30 4.45±0.31 0.14
LVSD (cm) 2.90±0.31 2.88±0.22 0.06
EF (%) 66.5±5.5 66.2±2.6 0.62
LAD (cm) 3.10±0.46 3.10±0.30 0.65
Mitral E-wave 79.0±17.8 79.3±12.4 0.87
max (cm/s)
Mitral A-wave 72.1±15.1 62.80±10.7 <0.001 
max (cm/s)
DT (ms) 209.6±43.7 187.3±22.7 <0.001
E/A ratio 1.13±0.33  1.31±0.21 0.001
IVRT (ms) 112.3±20.9 107.8±9.6 0.06
E’(cm/s) 17.5±5.0 19.6±3.5 0.01
A’ (cm/s) 15.2±4.5 13.7±3.0 0.004
IVRT’ (ms) 96.2±23.8 90.7±11.4 0.03
E’/A’ ratio 1.24±0.47 1.48±0.39 <0.001
EFT (cm) 0.54±0.13 0.49±0.09 0.002
CIMT (cm) 0.52±0.10 0.49±0.09 0.008

CIMT: Carotid intima-media thickness; DT: Deceleration time; EF: Ejec-
tion fraction; EFT: Epicardial fat thickness; IBD: Inflammatory bowel dis-
ease; IVS: Interventricular septum; IVRT: Isovolumetric relaxation time; 
LAD: Left atrial diameter; LVDD: Left ventricular end-diastolic diameter; 
LVSD: Left ventricular end-systolic diameter; PW: Posterior wall.

Table 2. Echocardiographic and ultrasonographic 
assessment of study population

CR
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Figure 1. Comparison of hs-CRP levels of the study 
groups.



surements directly correlated with c-IMT and hs-
CRP levels (Figures 4 and 5) in the study popu-
lation. The EFT values were independent of the 
diffuse involvement of the gastrointestinal tract in 
patients with IBD (Table 4).

We also observed independent associations 
between EFT, hs-CRP, ESR, hemoglobin lev-
els, and IBD via multiple logistic regression 
analysis (Table 5).

DISCUSSION

In the present study, we investigated whether echo-
cardiographic EFT measurement may be used as a 
novel atherosclerosis predictor in patients with IBD 
with well-known predictors of atherosclerosis, in-
cluding c-IMT and hs-CRP.

Studies have shown that inflammation plays a 
fundamental role in mediating all stages of athero-
sclerosis [4]. Chronic low-grade inflammation is in-
volved in the pathogenesis of IBD remission period. 
Therefore, it is not surprising to observe that recent 
studies have reported that the risk of CV events in-
creases in IBD, while the prevalence of factors tradi-
tionally associated with CV risk is lower than that 
in the general population [1, 2, 16]. The increased 
risk of developing atherosclerosis in patients with 
IBD has been demonstrated by investigating cer-
tain atherosclerotic predictors such as hs-CRP and 
c-IMT in some of those recent trials [17–20].

Hs-CRP is defined as a systemic marker of in-
flammation. Recent prospective trials have shown 
that the pathogenesis of atherosclerosis is associ-
ated with a chronic low-grade inflammation, and an 
increased hs-CRP level is described as a risk factor 
for CAD [17, 18].

Maharshak et al. [17] found that patients with 
Crohn’s disease during the remission period have 
obviously elevated levels of inflammatory biomark-
ers, including hs-CRP and ESR. Caliskan et al. [18] 
also demonstrated that patients with IBD in remis-
sion have increased hs-CRP levels. We also found 
that hs-CRP levels in patients with IBD in the re-
mission period were significantly higher than those 
in the normal population, which is consistent with 
previous studies.
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Figure 2. Comparison of c-IMT values of the study 
groups.
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Figure 3. Comparison of EFT values of the study 
groups.
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  CIMT plaque  p

  Present Absent

Control 2 103
IBD 13 97 0.004
Total 15 200

CIMT: Carotid intima-media thickness; IBD: Inflammatory bowel disease.

Table 3. Comparison of CIMT plaque presence in IBD 
patients and control group



Gonzalez-Juanatey et al. [21] demonstrated that 
patients with rheumatoid arthritis, which is defined 
as a chronic inflammatory disease without evident 
CV disease, have a high frequency of left ventricular 
diastolic dysfunction. A previous study [18] identi-
fied LV diastolic dysfunction in patients with IBD 
during the remission period without having a higher 
burden of conventional atherosclerotic risk factors. 
We also found that the frequency of left ventricular 
diastolic dysfunction in patients with IBD is higher 

than that in the normal population, in agreement 
with findings of previous studies.

c-IMT is a measure of subclinical atherosclerosis 
associated with CV risk factors [6]. A meta-analy-
sis reported that patients with rheumatoid arthritis 
have a statistically significantly higher c-IMT value 
[22]. Theocharidou et al. [11] also showed that c-
IMT was significantly greater in patients with IBD 
compared to that in healthy volunteers. Alkan et 
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  Terminal ileum Ileocolic Colic p Proctitis Leftcolic Diffusecolitis Pancolitis p

Triglyceride 115 126 110 0.65 59 117 123 110 0.65
   (74–143) (77–168) (84–155)  (56–104) (87–151) (64–170) (102–125)
HDL 44  44 46 0.82 47 46 42 42 0.82
  (40–49) (38–48) (37–53)  (46–48) (38–51) (38–45) (47–52)
LDL 105 110 123 0.46 101 115 122 116 0.46
  (96–133) (87–128) (114–150)  (95–115) 102–126) (112–165) (106–131)
EFT 0.50 0.56 0.60 0.17 0.57 0.52 0.63 0.58 0.17
  (0.36–0.58) (0.50–0.64) (0.45–0.61)  (0.41–0.59) (0.44–0.61) (0.58–0.70) (0.50–0.70)
CIMT 2.3 2.1 2.5 0.13 2.5 2.2 2.1 2.5 0.13
  (2.2–2.6) (1.9–2.4) (2.3–3.3) (2.4–2.6) (2.1–2.5) (1.9–2.4) (2.3–2.8)

CIMT: Carotid intima-media thickness; EFT: Epicardial fat thickness; HDL: High density lipoprotein; LDL: Low density lipoprotein.

Table 4. The relationship between bowel segment involvement and lipids, CIMT, and EFT values of IBD patients
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Figure 4. Correlation between EFT and c-IMT of the 
study population.
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Figure 5. Correlation between EFT and hs-CRP of the 
study population.
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al. [10] also demonstrated higher values of c-IMT 
in patients with IBD. In the present study, we also 
found that c-IMT was significantly higher in pa-
tients with IBD compared to that in the healthy 
population, a finding in line with previous studies. 
Corrales et al. [23] determined the use of carotid 
ultrasonography for improving the stratification 
of the CV risk in rheumatoid arthritis. The modi-
fied EULAR systematic coronary risk evaluation 
(mSCORE) was used for CV risk calculation in 
that study. The investigators demonstrated that the 
presence of severe carotid US findings in patients 
with moderate mSCORE risk yielded high sensitiv-
ity for high/very high CV risk. Corrales et al. [24] 
also demonstrated in another study that carotid 
ultrasound is more sensitive than coronary artery 
calcification score for the evaluation of subclinical 
atherosclerosis in patients with rheumatoid arthri-
tis. In our study, we also found that the ratio of ca-
rotid plaques in patients with IBD was significantly 
higher than that in the control group, and patients 
with IBD with carotid plaques had significantly 
higher EFT values.

Several studies have shown that the risk of devel-
oping atherosclerosis is increased in IBD by explor-
ing a variety of atherosclerotic predictors. However, 
EFT has not yet been investigated as an atheroscle-
rotic predictor in IBD.

Increased epicardial fat quantity is associated 
with incident CAD and major adverse CV out-
comes [8]. These relationships occur independently 

from BMI and other conventional risk factors. Epi-
cardial fat tissue is actually one of the factors con-
tributing to CAD compared to other visceral fat 
tissues [25]. Xu et al. [26] reported that both EFT 
and epicardial fat tissue volumes are significantly in-
creased in patients with CAD compared to those in 
the healthy group in a recent meta-analysis of 2.872 
patients.

Bachar et al. [9] showed that EFT correlated 
strongly and positively with coronary atherosclero-
sis quantified by the computed tomography calcium 
score of 190 asymptomatic individuals with one or 
more factors of CV risk. A recent study demon-
strated an independent relationship between arte-
rial stiffness and EFT, suggesting that the use of 
echocardiographic EFT evaluation could be an eas-
ily quantifiable tool for the early determination of 
subclinical atherosclerosis [27].

We reported that the EFT values of patients 
with IBD were higher than those of the healthy 
control group. In the present study, the EFT mea-
surements were independent of the diffuse involve-
ment of the gastrointestinal tract in patients with 
IBD. This finding supports that low-grade chronic 
inflammation in IBD during remission affects the 
extraintestinal organs, including the CV system, 
independently from the gastrointestinal system in-
volvement.

In this study, we found that the EFT values of 
patients with IBD directly correlated with hs-CRP 
levels, and there were independent associations be-
tween EFT, hs-CRP, and IBD. On the other hand, 
a direct correlation was found between EFT and 
c-IMT values. Moreover, patients with IBD having 
carotid plaques had significantly higher EFT values 
compared to those of patients with IBD without ca-
rotid plaques.

Conclusion
We found that patients with IBD had higher echo-
cardiographic EFT values than those of the control 
group, and the EFT values of patients with IBD 
were directly related with well-defined atheroscle-
rosis predictors such as c-IMT and hs-CRP. An as-
sociation was also found between carotid plaques 
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  Odds ratio 95% CI p

EFT 63.268 1.602–2498.543 0.027
c-IMT 14.096 0.233–853.786 0.206
Hs-CRP 1.416 1.105–1.813 0.006
ESR 0.720 0.543–0.954 0.022
Hb  1.039 1.002–1.077 0.038

CI: Confidence interval; CIMT: Carotid intima-media thickness; EFT: Epi-
cardial fat thickness; ESR: Erythrocyte sedimentation rate; Hb: Hemoglo-
bin; Hs-CRP: High sensitivity C-reactive protein.

Table 5. Results of multivariate logistic regression analy-
ses of potential predictors of inflammatory bowel disease



and higher EFT values. Therefore, all these find-
ings suggest that echocardiographic EFT measure-
ment may be used in the evaluation of CV risk 
along with hs-CRP and carotid ultrasound in pa-
tients with IBD.
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