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Effects of light-to-moderate alcohol consumption
on steatosis and steatohepatitis in severely

obese patients

Helma P. Cotrim?, Luiz Antonio Freitas®, Erivaldo Alves®, Alessandro Almeida?,

Daniel S. May® and Stephen Caldwell

Objectives The effect of light-to-moderate alcohol
consumption (LMAC) in nonalcoholic fatty liver disease
(NAFLD) remains a controversial subject. The aim of this
study was to evaluate the relationship between LMAC and
the severity of NAFLD in morbidly obese patients.

Methods We studied 132 patients undergoing liver biopsy
during bariatric surgery. The patients were divided into
three groups: G1: alcohol intake greater than 20 g/day and
less than 40 g/day; G2: alcohol intake less than 20 g/day;
G3: no alcohol intake. Insulin resistance was defined by the
Homeostasis Model Assessment (> 3). NAFLD was
classified according to the Matteoni types: type I: steatosis
alone; type II: steatosis with inflammation; types IlI-1V:
steatosis with ballooning and/or fibrosis.

Results The mean age was 37.3 11 years. Sixty-three
percent were females and body mass index was
43.9+5.6 kg/m2 G1, G2, and G3 included 19, 56, and 57
patients, respectively. Histological diagnoses classified by
levels of alcohol were: G1: 10.5% normal liver, 89.5% type
Il or IV; G2: 10.7% normal liver, 1.8% type | or Il, and 87.5%
grade lll or IV; G3: 10.5% normal liver, 3.5% type | or Il, and
86% type Il or IV (one had cirrhosis). The presence of IR

Introduction

Obesity is epidemic worldwide and its prevalence has
been increasing in most countries in recent decades
[1-4]. Obesity is an independent risk factor for cardiovas-
cular disease and it is associated with other independent
risk factors such as hypertension, hyperlipidemia, im-
paired glucose tolerance, and metabolic syndrome (MS)
[5]. Obesity is also an important risk factor of non-
alcoholic fatty liver disease (NAFLD) and it has been
considered a predictor of the severity of this condition.
Histologically, NAFLD is virtually identical to alcoholic
liver disease, but it occurs in individuals without a history
of heavy alcohol intake. Moderate alcohol consumption
has been associated with reduced cardiovascular disease
and it has been attributed to a more favorable lipid
profile and less thrombogenic platelet function [6]. It also
has been associated with favorable changes in glucose
metabolism, improved insulin activity, and a lower pre-
valence of type II diabetes in severely obese patients [6,7].
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was similar in moderate and no alcohol consumption (81.3
and 78.7%) but significantly less in the light consumption
group (54%, P<0.05).

Conclusion The results suggest that LMAC may have a
protection effect against IR in severely obese patients.
However, it had no impact on the severity of activity
and stage of liver disease. Eur J Gastroenterol Hepatol
21:969-972 © 2009 Wolters Kluwer Health | Lippincott
Williams & Wilkins.
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Recently, we have studied the clinical spectrum of
NAFLD in severe obese NAFLD patients. We observed
that 70% of them were asymptomatic and presented with
normal aminotransferases and ultrasound. However,
liver biopsies taken during bariatric surgery showed that
these patients presented with a wide spectrum of liver
alterations related to NAFLD and that nonalcoholic
steatohepatitis (NASH) with a variable degree of fibrosis
was a frequent finding [8]. In this study, we have
evaluated the association between abstinence and light-
to-moderate alcohol consumption and the severity of
NAFLD in obese patients undergoing bariatric surgery.

Patients and methods

Study design

A cross-sectional study was carried out on consecutive
patients with severe obesity, who underwent liver biopsy
during bariatric surgery from October 2004 to April
2005. The eligible criteria for inclusion were: age above
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18 years, preoperative abdominal ultrasound, and liver
biopsy performed during the surgery. All patients had
body mass index above 4()kg/m2, or above 35 kg,/m2
associated with other conditions (hypertension, diabetes,
hyperlipidemia or sleep apnea). Patients with alcohol
intake above 280 g/week (> 40 g/day) or those who had
other chronic liver diseases (HBV or HCV infection,
hemochromatosis, autoimmune hepatitis, Wilson’s dis-
ease, primary biliary cirrhosis, a-1-antitrypsin deficiency)
were excluded.

This study was carried out in accordance with a protocol
approved by the Ethics Committee for Medical Research
of Gongalo Moniz Research Center (Oswaldo Cruz
Foundation, Brazilian Health Minister). All of the
patients included have consented to their participation
in this study.

Clinical evaluation

The parameters studied included: age, sex, height,
weight, waist circumference, history of hypertension,
hyperlipidemia, diabetes, exposure to petrochemicals and
drugs used. Laboratory evaluation included: hemoglobin,
hematocrit, leukocytes, prothrombin time, aminotrans-
ferases (alanine aminotransferase and aspartate amino-
transferase), total bilirubin, albumin, total cholesterol,
HDL-cholesterol, triglycerides, fasting plasma glucose,
and insulin levels. Abdominal ultrasound was performed
in all patients. Insulin resistance (IR) was calculated
using Homeostasis Model Assessment Index of Insulin
Resistance (HOMA-I). Patients were categorized as
insulin resistant if the Homeostasis Model Assessment
Index of IR value was equal or greater than 3.0, as
previously described [9].

The patients were classified into three groups according
to alcohol consumption: G1: alcohol intake greater than
20 g/day and less than 40 g/day; G2: alcohol intake less
than 20g/day; G3: no alcohol intake. The pattern of

alcohol consumption was determined by the physician’s
interview and by interview with the patient’s relatives.

Liver biopsy and histological analysis

A wedge biopsy was obtained at the beginning of the
surgical procedure performed laparoscopically. All samples
were processed and examined by the same pathologist
(L.AF) who was unaware of the estimated alcohol
consumption. Histological sections were stained with
hematoxylin and eosin, Sirius red for collagen, and Perl’s
stain for iron. Biopsies were scored and classified
according to the types previously reported by Matteoni
et al. [10] as isolated steatosis (type I); steatosis +
inflammation (type II); steatohepatitis— (steatosis and
ballooning of hepatocytes) (type III) or steatohepatitis
with fibrosis (type IV). Grading and staging for NAFLD
and NASH took into account the same criteria previously
published by Brunt ez @/. [11] and Kleiner e a/. [12].

Statistical analysis

Data were processed and analyzed using the Statistical
Package for the Social Sciences software program, Version
13.0 (SPSS Inc., Chicago, Illinois, USA). The results of
the continuous variables were presented in the form of
mean * standard deviation added to the median and
interquartile range when the variable did not have a
normal distribution. The variable categories were ex-
pressed as absolute and relative frequencies. Frequencies
were compared by using x* tests. All statistics were two-
tailed and the level of significance was set at a P value of
less than 0.05.

Results

The sample was composed of 132 patients (91 female and
41 male). The mean age was 37.27 = 11.06 (18-65) years
and a mean body mass index was 43.9 + 5.6 kg/m”.
Overall, 14 (10.6%) patients had no steatosis, whereas
the others had histological classification: type I: one
(0.8%); type II: two (1.5%); type III: 16 (12.1%); and
type IV: 99 (75%). One patient from G3 had cirrhosis.

Table 1 Clinical profile of each studied group

Characteristics G1 (h=19) G2 (n=56) G8 (h=57) Total (N=132)
Age, mean £ SD (years) 36.5+11.4 36.4+9.8 38.0*+11.9 373+ 11
Female, n (%) 5 (26.3) 43 (76.8) 43 (75.4) 91 (68.9)
Hypertension, n (%) 8 (42.1) 29 (51.8) 30 (52.6) 67 (50.8)
Dislipidemia, n (%) 16 (84.2) 36 (64.3) 42 (73.7) 94 (71.2)
Diabetes, n (%) 3 (15.8) 7 (12.5) 6 (10.5) 16 (12.1)
Steatosis on ultrasound, n (%) 12 (63.2) 33 (58.9) 29 (50.9) 74 (56.1)
Exposure to chemicals, n (%) 5 (26.3) 4 (7.1) 7 (12.3) 16 (12.1)
Elevated WC, n (%) 19 (100) 56 (100) 57 (100) 132 (100)
BMI, mean+ SD 45.6+8.5 440+5.6 435146 44,0%5.7
AST, median (IQR) 30 (20-43) 23 (19-32.7) 24 (19-30.5) 24 (19-32)
ALT, median (IQR) 48 (33-82) 30 (19-49.5) 35 (26-46) 33 (24-50)
GGT, median (IQR) 61.5 (36.6-81.7) 35 (26.8-55.2) 40 (30.6-56) 39.1 (29-60.5)
HOMA, median (IQR) 3.7 (2.4-5.0) 2.3 (0-4.5) 4.2 (1.6-6.5) 3.1 (1.6-5.7)

ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; GGT, y-glutamyltransferase; HOMA, Homeostasis Model Assessment; IQOR,

interquartile range; SD, standard deviation; WC, waist circumference.
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Table 2 ETCG versus NAFLD type (N=132)

Histology Normal (%) Type | (%) Type Il (%) Type lll (%) Type IV (%)
ETCG

G1 10.5 0 0 211 68.4
G2 10.7 0 1.8 125 75.0
G3 10.5 1.8 1.8 8.8 772

ETCG, ethanol consumption group; NAFLD, nonalcoholic fatty liver disease.
P=0.89.

Table 3 ETCG versus IR (N=102)

ETCG Without IR n (%) With IR n (%)
G1 3(18.8) 13 (81.3)
G2 21 (53.8) 18 (46.2)
G3 10 (21.3) 37 (78.7)

ETCG, ethanol consumption group; IR, insulin resistance.
P=0.002 (comparing G1 and G3 to G2).

Table 4 IR versus NAFLD type (N=102)

Histology Normal (%) Type | (%) Type Il (%) Type lll (%) Type IV (%)
Without IR 14.7 0 5.9 14.7 64.7
With IR 101 1.4 0 11.6 76.8

IR, insulin resistance; NAFLD, nonalcoholic fatty liver disease.
P=0.23.

The patients were grouped as G1, G2, or G3 based on
prior alcohol consumption patterns including 19 in Gl
(alcohol intake >20g/day and < 40g/day), 56 in G2
(alcohol intake < 20g/day), and 57 in G3 (no alcohol
intake). The clinical profile of these groups is shown in
Table 1.

The relationship between histological diagnoses and
levels of alcohol consumption is shown in Table 2. We
could not detect significant differences between the level
of ethanol consumption and the spectrum of histological
types. No protective effect of light or moderate ethanol
consumption was evident compared with abstainers
among these severely obese patients. In contrast, there
were significant differences in IR between the ethanol
groups. Light consumption was associated with less IR
compared with the abstainers or moderate drinkers
(P <0.05, Table 3). However, an association between
the presence of IR and more severe NAFLD did not
reach statistical significance (Table 4).

Discussion

In this study, light-to-moderate alcohol consumption did
not correlate with the severity of NAFLD in morbidly
obese patients undergoing bariatric surgery. Steato-
hepatitis (NASH) with fibrosis or ballooning, the most
important forms of NAFLD, had a similar prevalence in
patients with or without a history of light-to-moderate
alcohol intake. Our results differed from those of Dixon
et al. [13] who showed that moderate alcohol consump-
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tion seems to reduce the risk of NAFLD in the severely
obese patients. They suggested that this could possibly
be explained by the reduced IR in moderate alcohol
consumption. Although we did detect improved IR with
light ethanol consumption, this did not translate in
improved histology.

The relatively high frequency of perisinusoidal fibrosis in
the cases discussed herein could, in part, be because of
the use of the Picrosirius staining method for collagen
detection which has been shown to be more efficient
than others in detection of early stages of fibrosis [14].
The presence of collagen in the perisinusoidal space is
accepted as a marker of increased fibrogenesis in the liver
even if it is present in a small amount as in our obese
patients. Perisinusoidal fibrosis should be considered a
surrogate of previous oxidative stress or inflammatory
episode that induced liver stellate to produce collagen.
In addition, the definition of moderate or light ethanol
consumption remains controversial. It is possible that an
undetected variation in ethanol consumption accounted
for the differences that we observed. Similarly, it is
possible that a more detailed dietary history to measure
dietary composition more precisely could offer an
explanation or that genetic factors could explain the
observed differences. However, the absence of a clear
protective effect in this population most clearly indicates
a need for additional investigation.

A number of associations between alcohol consumption
and MS or its individual components have been well
documented [13,15,16]. In a cross-sectional study, that
included 793 men and 315 women, the frequency of
alcohol consumption was significantly lower among
patients with MS than among those without MS (33.2
and 42.1%) [15]. These data suggest that light alcohol
consumption ameliorates some features of this syndrome.
Several other studies have suggested that moderate
alcohol intake improves insulin sensitivity and raises
HDL-cholesterol [17-19]; but the issue remains con-
troversial. In a cross-sectional study of 462 disease-free
men, Meyer et al. [20] reported that an average
consumption of alcohol was not associated with lower
concentrations of HbA1C or fasting insulin.

Several possible mechanisms may explain the influence
of alcohol intake on metabolic parameters. For example,
alcohol may be metabolized in preference to other calorie
sources, thus reducing glucose disposal and ethanol
inhibits gluconeogenesis [21]. Other studies have sug-
gested a U-shaped association between alcohol consump-
tion and IR, similar to our results [13,22]. In accordance
with these findings, higher levels of alcohol may reduce
insulin binding and inhibit intracellular signaling related
to insulin, but lower levels may be related to enhance
sensitivity [23,24]. This issue may have importance on
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follow-up of obese people undergoing bariatric surgery.
Dixon er al. [25] followed a group of severely obese
patients after laparoscopic adjustable gastric-band surgery
and found that hyperinsulinemia and increased IR are
important predictors of a reduced rate of weight loss. In
addition, those consuming alcohol lost weight at a greater
rate than those who abstained.

Recently, Dunn e a/. [26] evaluated the influence of
modest wine drinking and decreased prevalence of
NAFLD. The study included nondrinkers and modest
wine drinkers and the conclusions were that modest wine
consumption is associated with the reduced prevalence
of suspected NAFLD.

In conclusion, our results suggest that light-to-moderate
alcohol consumption may have a protection effect against
IR in severely obese patients; however, it had no impact
on the severity of activity and stage of liver disease.
These data raise the question: Should light-to-moderate
alcohol consumption be discouraged in severely obese
patients? Maybe not, however, a word of caution is
warranted and the level of alcohol consumption should be
discussed with each patient to make them aware of the
variation in the effects of ethanol in this setting.
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