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Abstract: Obesity has recently become a critical problem in patients with cirrhosis in Japan; however, its true prevalence
and prognosis remain poorly understood. In this study, we investigated abdominal fat areas, including subcutaneous and
visceral fat areas (VFA), in 49 cirrhotic patients and analyzed the association between VFA and body mass index (BMI).
Fat areas were examined by computed tomography. Patients were classified as somatometric obesity and visceral
obesity based on their BMI (cut-off value: 25 kg/m®) and VFA (cut-off value: 100 cm?), respectively. The mean BMI was
23.5%3.3 kg/m® (<25 kg/m?, 35 cases; 225 kg/m’, 14 cases) and mean VFA was 108.5+118.8 cm® (<100 cm’, 25 cases;
2100 cm’, 24 cases). Thirteen out of 14 patients with BMI 225 kg/m’ had a VFA 2100 cm’, and 11 of 35 patients with
BMI <25 kg/m® had a VFA 2100 cm® Thus, almost half of the cirrhotic patients in this study had visceral obesity,
including a high proportion of patients with BMI <25 kg/m’. These results suggest that visceral obesity, as well as BMI,
should be considered in patients with cirrhosis, and individual nutritve management regimes should be designed

according to the results.
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1. INTRODUCTION

Overeating and lack of exercise are increasing
problems in advanced countries, resulting in a higher
proportion of obese individuals, especially among the
middle-aged and elderly. Generally, lower
socioeconomic status associated with obesity in highly
developed countries are most common with education
and occupation [1]. Obesity is also a growing problem
in patients with cirrhosis, in contrast to protein energy
malnutrition (PEM), which has previously been an
important problem [2]. According to an assessment in
Japanese patients with liver cirrhosis (LC), the
incidence of patients with PEM (body mass index (BMI)
<18.5kg/m2) decreased from 9.2% in 2002 to 5.1% in
2007-2011, while the incidence of somatometric
obesity (BMI 225 kg/mz) increased from 20% in 1995 to
30.6% in 2007-2011 [3-5]. A major reason of this
transition is the increasing popularity of
overnourishment among patients with LC (of both viral
and non-viral etiologies) [6, 7]. Obesity is a significant
risk factor for hepatocellular carcinoma, which has a
poorer prognosis in obese than in non-obese LC
patients [2, 3]. Hepatic carcinogenesis in obese
patients may be accelerated by fatty change of the liver
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which accompanies obesity/overnourishment.
Reduction of obesity/overweight is therefore major
clinical importance for cirrhotic patients. Moreover,
control of visceral fat is relevant to the prevention of
insulin resistance and diabetes, of which visceral fat is
a major cause, and which frequently accompany LC.
However, to the best of our knowledge, few studies
have investigated visceral fat in cirrhotic patients. In
this study, we examined visceral fat and BMI in cirrhotic
patients, and analyzed the association between them.

2. PATIENTS AND METHODS

Forty-nine cirrhotic  patients who underwent
computed tomography (CT) at the National Hospital
Organization Kyushu Medical Center from January to
July 2010, were enrolled in this study. Patients with
ascites, encephalopathy, jaundice (total bilirubin >3.0
mg/dL), or Child-Pugh class C were excluded. Total
abdominal fat areas (TFA), visceral fat areas (VFA),
and subcutaneous fat areas (SFA) were evaluated
using Fat Scan Ver.3.0 (N2 System, Hitachi, Japan) on
CT imaging at the navel level [8]. Height, weight, and
waist circumference (WC) were measured before
breakfast on the day of CT. WC was measured by
placing a measuring tape horizontally at the navel level.
BMI was calculated by somatometry. In this study,
somatometric obesity was defined as BMI 225 kg/mz,
and visceral obesity was defined as VFA >100cm? [9].
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Data are expressed as means + SD. Statistical analysis
was performed using JMP software (SAS Institute Inc.,
Cary, NC, USA). Differences between categorical
variables were analyzed using Fisher’s exact tests or X
tests. Mann-Whitney U tests were used for continuous
variables. Correlations were evaluated by Pearson
product-moment correlation coefficients. A p value
<0.05 was considered statistically significant. The study
protocol was approved by the Ethics Committee of
Kyushu Medical Center and written informed consent
was obtained from all patients.

3. RESULTS

The study population included 49 patients with LC
(male/female ratio 34/15; age 67.948.4 years). The
mean values of BMI, WC, TFA, VFA, and SFA were
23.5+3.3 kg/m® 89.7+10.2 cm, 267.1+118.8 cm?,
108.5459.7 cm® and 156.6+72.0 cm?, respectively
(Table 1). VFA was positively correlated with other
variables (BMI, WC, TFA, and SFA) in these cirrhotic
patients (Figure 1).

When somatometric obesity was evaluated by BMI,
35 patients were classified as non-obese (BMI <25
kg/mZ) and 14 as obese (BMI 225 kg/mz). Body weight,
WC, TFA, VFA, and SFA levels were significantly

Table 1: Patient BMI Profiles

higher in the BMI =225 kg/m2 group compared with the
BMI <25 kg/m2 group, but there was no significant
difference between the groups in terms of other clinical
parameters (Table 1). Based on visceral obesity
evaluated by VFA, 25 patients were classified as non-
obese (VFA <100 sz) and 24 as obese (VFA =100
cmZ). As for the classification based on BMI, body
weight, BMI, WC, TFA, and SFA levels were all
significantly higher in the VFA 2100 cm? group
compared with the VFA <100 cm? group (Table 2).

Next, we further categorized patients into four
groups according to their combined BMI (<25 or =25
kg/mZ) and VFA (<100 or 2100 cmZ) values (Figure 2).
Fourteen out of 49 (28.6%) patients had somatometric
obesity (BMI 225 kg/mz) and 24 out of 49 (49%) had
visceral obesity (VFA 2100 cmZ). Within the 14 patients
with BMI =225 kg/mz, 13 patients showed VFA >100cm?,
compared with only 11 of the 35 patients with BMI <25
kg/mz.

4. DISCUSSION

Recent trends in nutritive management of cirrhotic
patients have considered the clinical importance of
controlling somatometric obesity defined by BMI, as
well as improving PEM, because of the risk of

Total BMI < 25 BMI 2 25 p
Gender (M/F) 34/15 23/12 11/3 NS
Age (years) 67.9+8.4 68.4+9.1 66.7+6.5 NS
Child-Pugh A/B 27122 19/16 8/6 NS
viral/non-viral 46/3 33/2 13/1 NS
DM (+/-) 13/36 9/26 4/10 NS
Hypertension (+/-) 12/37 9/26 77 NS
Dyslipidemia (+/-) 12/37 2/33 2/12 NS
Height (cm) 160.1+9.3 158.8+9.1 163.3+9.5 NS
Weight (kg) 60.6+12.0 55.5+8.0 73.1+11.4 <0.01
BMI (kg/m?) 23.5+3.3 22.0£2.1 27.3+25 <0.01
WC (cm) 89.7+10.2 85.7+7.6 99.8+8.9 <0.01
TFA (sz) 267.1+118.8 219.6+76.0 385.8+125.6 <0.01
VFA (sz) 108.5+59.7 89.2+34.8 156.8+80.5 <0.01
SFA (sz) 156.6+72.0 130.5+52.0 221.9+75.0 <0.01
Albumin (g/dL) 4.0+0.5 4.0+0.5 4.0+0.6 NS
ALT (IU/L) 54.5+41.3 59.6+47.3 42.1+15.8 NS
T Bil (mg/dL) 1.00.7 0.9+0.4 1.1#1.1 NS
FSG (mg/dL) 123.5+44.1 119.4+45.9 135.4+37.8 NS
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Figure 1: Correlations between visceral fat areas (VFA) and other variables: body mass index (BMI), waist circumference (WC),

total abdominal fat areas (TFA), and subcutaneous fat areas (SFA).

Table 2: Patient VFA Profiles
VFA <100 VFA 2100 p
Gender (M/F) 15/10 19/5 NS
Age (years) 68.2+8.1 67.7+8.9 NS
Child-Pugh A/B 11/14 16/8 NS
viral/non-viral 24/1 22/2 NS
DM (+/-) 8/17 5/19 NS
Hypertension (+/-) 8/17 8/16 NS
Dyslipidemia (+/-) 2/23 2/22 NS
Height (cm) 158.3+7.8 162.0+8.0 NS
Weight (kg) 54.2+8.1 67.2+12.0 <0.01
BMI (kg/m?) 21.642.2 25.5+3.0 <0.01
WC (cm) 83.5+7.3 96.2+8.7 <0.01
TFA (sz) 196.2+72.5 340.9+113.2 <0.01
VFA (cm?) 72.3+22.0 146.1+63.5 <0.01
SFA (sz) 123.9+58.7 190.6+70.0 <0.01
Albumin (g/dL) 3.8+0.5 4.1+0.5 NS
ALT (IU/L) 67.3+52.7 41.7+19.0 NS
T Bil (mg/dL) 1.0£0.5 0.9+0.8 NS
FSG (mg/dL) 124.1+52.5 122.8+34.5 NS

DM, diabetes mellitus BMI, body mass index; WC, waist circumference; TFA, total abdominal fat areas; VFA, visceral fat areas; SFA, subcutaneous fat areas; ALT,

alanine aminotransferase; T Bil,

total bilirubin; FSG, fasting serum glucose.
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Figure 2: Categorization of obese and non-obese patients. Cirrhotic patients were classified by body mass index (BMI) and

visceral fat areas (VFA).

carcinogenesis and deteriorating prognosis. However,
few studies have investigated visceral obesity in
cirrhotic patients. In this study, we examined the
association between somatometric obesity (BMI =25
kg/mZ) and visceral obesity (VFA =100 sz) in
Japanese patients with LC.

In this study population, VFA showed significant
positive correlations with BMI, WC, TFA, and SFA, in
accordance with previous results in healthy Japanese
[10], and in patients enrolled in the Dallas Heart Study
[11] and Framingham Heart Study [12]. It may be
inevitable that WC, BMI, TFA, VFA and SFA are
significantly higher in obese compared with non-obese
patients, regardless of the use of BMI or VFA to define
obesity. Although insulin resistance was not evaluated
in this study, there were no significant differences
between the groups in terms of other blood
biochemistry variables. We suggest the association
between abdominal fat and metabolic syndrome-
related examinations should be evaluated in cirrhotic
patients.

In the current study, the incidence of obesity defined
by BMI =25 kg/m2 was only 28.6%, while that defined
by VFA =100 cm® was higher (49.0%). A previous
study detected visceral obesity (VFA =100 cmZ) in 48%
of 586 Japanese individuals who entered hospital for a
thorough medical examination. In addition, almost half
of these subjects with visceral obesity (26% of total
examinees) was somatometrically non-obese (BMI <25
kg/mZ) [13]. These incidences are similar to those in
patients with LC in the present study. Importantly,
these results suggest that nearly half of those
undergoing thorough medical examination, and half of
all cirrhotic patients have visceral obesity, and that
visceral obesity is not always consistent with
somatometric obesity by BMI. Thus, cirrhotic patients
may demonstrate a higher rate of visceral obesity,

which cannot be detected by measurements of BMI.
Glucose intolerance in cirrhotic patients is generally
considered to be associated with peripheral insulin
resistance and impaired glucose uptake in peripheral
tissues [14]. However, the existence of increased
visceral fat may also be a major contributory factor to
insulin resistance and glucose intolerance. Future,
large-scale cohort studies are needed to obtain clinical
evidence for this hypothesis.

In this study, almost half of cirrhotic patients had
visceral obesity, including a considerable proportion of
somatometrically non-obese patients (BMI <25 kg/mz).
Given that simple portable devices for measuring
visceral fat are currently available [15, 16], we suggest
that visceral fat, as well as BMI, should be measured in
cirrhotic patients to allow better individualized nutritive
management.
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