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Abstract

Background and aims: Metabolic associated fatty liver disease (MAFLD) is the most common cause of liver disease worldwide. The potential
impact of moderate alcohol consumption on MAFLD remains controversial. This pilot randomized controlled study aimed to assess the effect of
moderate red wine consumption on liver steatosis in non-drinkers with MAFLD.

Materials and Methods: Twelve patients were given individualized low caloric dietary advice and randomized to receive red wine or no
alcohol for 12 weeks. Participants underwent hepatic magnetic resonance spectroscopy and transient elastography at baseline and 12 weeks, and
anthropometric measures and blood testing at baseline, week 6, and week 12.

Results: There were no significant differences between groups in terms of demographics, comorbidities, metabolic/steatosis risk, or
biochemistry. No statistically significant differences in any outcomes were seen between groups over the study period.

Discussion: Moderate intake of wine was not associated with any difference in liver related outcomes, compared to control, in patients with
MAFLD. This study serves as a methodologic template for future larger studies investigating moderate alcohol intake in MAFLD.
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Abbreviations: ALT: Alanine Transaminase; ANOVA: Analysis of Variance; AST: Aspartate Transaminase; BGL: Blood Glucose Level; BMI: Body
Mass Index; CAP: Controlled Attenuated Parameter; CRP: C-Reactive Protein; dB/m: Decibel per milliwatt; ESR: Erythrocyte Sedimentation Rate;
HOMA-IR: Homeostatic Model Assessment for Insulin Resistance; IQR: Interquartile Range; kPa: Kilopascal; MAFLD: Metabolic Associated Fatty

Liver Disease; MRI: Magnetic Resonance Imaging; MRS: Magnetic Resonance Spectroscopy; PDFF: Protein Density Fat Fraction

Introduction

Metabolic associated fatty liver disease (MAFLD) is the most
common cause of liver disease worldwide [1]. Despite significant
advances in our understanding of MAFLD, there are currently
no well-established pharmacological therapies with treatment
directed primarily at lifestyle interventions. The potential impact of

@ @ This work is licensed under Creative Commons Attribution 4.0 License|A]GH.MS.ID.000572.

moderate alcohol consumption on MAFLD remains controversial.
Observational research in participants with metabolic syndrome
has demonstrated improvements in metabolic markers following
commencement of moderate alcohol intake [2,3], and a cross
sectional study has found less severe histology and fibrosis in
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those who drank modest alcohol compared with non-drinkers [4].
Other data suggests modest alcohol use is associated with MAFLD
progression [3,5]. A randomized controlled trial investigating the
effect of modest alcohol, as white and red wine, on metabolic risk in
patients with type 2 diabetes found moderate intake of both types
of wine to be associated with improvement of cardiovascular risk,
with a greater effect seen in the red wine compared with the white
wine group [6]. There are currently no published RCTs that explore
the effects of moderate alcohol intake in patients with MAFLD. We
describe a randomised-controlled pilot study to assess the effect of
the commencement of moderate red wine consumption on hepatic
fat content, Fibroscan scores, liver biochemistry, and markers of the
metabolic syndrome in non-drinkers with MAFLD.

Materials and Methods

A non-blinded randomized controlled trial was conducted.
Twelve patients with MAFLD were recruited (six male, six female)
and followed for 12 weeks. The study was approved by the local
research ethics committee. Patients were considered for study
inclusion if they were >18 years of age, were non-alcohol drinkers
(defined as one or less standard drink per week), and fulfilled
diagnosis for MAFLD (confirmed by cross-sectional imaging of
steatosis, liver biopsy, and/or elevated Controlled Attenuated
Parameter (CAP) score on transient elastography). Patients were
excluded if their baseline Magnetic Resonance Imaging (MRI)
revealed <10% hepatic steatosis, if they had cirrhosis/comorbid
liver disease other than MAFLD, were pregnant/breastfeeding, or
had contraindications to MRI. Participants were randomized by
sealed envelope method to alcohol or control groups in a 1:1 ratio.
At study commencement all patients were reviewed by a specialist
liver dietician. Individualised advice was provided to achieve a
target caloric reduction of 500-1000 kcal per day and weight loss
of 0.5-1.0 kg per week in accordance with international guidelines
[7]. In addition to dietary advice, participants randomized to the
intervention arm were provided with red wine. Male participants
were instructed to consume 20g alcohol per day with two alcohol-
free days per week. Female participants were instructed to drink
10g alcohol per day and two alcohol-free days per week. These
quantities were based on Australian alcohol intake guidelines
[8]. Red wine was selected due to potential increased metabolic
benefits compared to other alcohol types [6].

To ensure adherence to dietary advice and assess red wine
intake, the study dietician reviewed all participants in person at
baseline, week 6 and 12, and contacted them by telephone week
3 and 9. All participants kept an ‘alcohol diary’ to record daily red
wine intake. Participants underwent hepatic MR spectroscopy
(MRS) and transient elastography with CAP at baseline and 12
weeks. Anthropometric measures and blood testing for metabolic
markers and liver biochemistry were performed at baseline,
week 6, and week 12. Hepatic steatosis was measured using MRI
Protein Density Fat Fraction (PDFF), considered the gold standard
for quantification of hepatic steatosis. MR spectroscopy (MRS) to
calculate intrahepatic lipid was also calculated. MRI scans were
performed on a Siemens Magnetom Skyra 3T magnet (Siemens
Medical Solutions, Erlangen, Germany). A high-speed T2 corrected
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multi echo MRS technique made available by Siemens WIP was
utilised. The fat percentage was the fat signal fraction as determined
with MRS and MRI Protein Density Fat Fraction (PDFF). Image
analysis was performed by a single experienced hepatobiliary
radiologist who was blinded to study arm allocation.

Prior  dietary intervention studies demonstrating
improvements in liver steatosis over 4 weeks were used to inform
power calculation for a total patient size population of 12 [9].
Outcome measures included change in liver fat burden on MRS,
anthropometry, transient elastography/CAP, and biochemical
markers of hepatic injury from baseline to week 12. We also aimed
to explore the logistics of using moderate alcohol as an intervention
in a population of non-drinkers. One-way ANOVA was used to
compare parametric continuous variables. Pearson chi square test
was used to compare categorical variables and adjusted residuals.
Significance tests were two-tailed with a p value of <0.05 considered
statistically significant. Two-way repeated measures ANOVA was
used to evaluate changes in continuous data variables.

Results

Thirteen patients were randomised (one patient withdrew
consent immediately following randomisation and was excluded).
Seven patients were randomised to intervention and five to dietary
control. Baseline characteristics are listed in Table 1a. There were
no significant differences between groups in terms of demographics,
comorbidities, metabolic/steatosis risk, or biochemistry. Eleven
patients completed all visits and study interventions and
investigations (one patient in the wine intervention arm withdrew
following the first visit due to their inability to commit further
time to the study). All patients reported excellent compliance to
dietary interventions with no difference between groups, and the
intervention group had complete compliance with red wine intake.
Baseline characteristics were similar between groups (Table
1a). No major numerical changes were seen within groups for all
parameters over the study period, and there were no significant
differences in degree of change from weeks zero to 12 between
the intervention and control groups for all parameters (Table
1b). Change in percentage liver steatosis in each individual as
determined by PDFF is displayed in Figures 1a & 1b; change of
steatosis over the study time period was not significantly different
between groups (P =0.63). There were no adverse effects associated
with interventions and investigations associated with the study.

Discussions

This pilot study did not show any significant effect of moderate
red wine intake on changes in liver parameters in patients with
MAFLD who were recommended a modest calorie restricted diet
for 12 weeks. No detrimental effect was seen in the wine group,
nor significant difference in outcomes between groups. Both
groups were placed on identical weight loss diets for 12 weeks,
however additional caloric intake was unavoidably present in the
wine group due to the caloric content of wine. Despite this there
was no difference in change in liver parameters between groups
over the 12 weeks; it is hence possible that the putative beneficial
effect of red wine on fatty liver abrogated the extra caloric load.
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Prior observational research investigating moderate alcohol use
in patients with MAFLD has had conflicting findings. Some series
have found moderate alcohol use to be associated with a worsening
of surrogate markers of metabolic syndrome and MAFLD [3,5],
other series, however, report long-term beneficial effect on all-
cause mortality [10] and decreased prevalence of steatohepatitis

in patients with baseline MAFLD [4]. These observational studies
included modest drinkers of any alcohol type, and thus potential
differences of outcome associated with beverage type was not
investigated. A randomised-controlled trial that did specify alcohol
type did not find any difference between red wine, white wine, and
mineral water groups for liver biochemistry.
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Table 1a:

Age in years 52 (14) 51 (19) 0.848
Sex (%) 1.000
Male 4(57.1) 2 (40.0)
Female 3(42.9) 3(60.0)
Comorbidities (%)

Diabetes 0(0.0%) 1(20.0%) 0.86

Hypertension 3 (42.9%) 2 (40.0%) 1

Hypercholesterolaemia 2 (28.6%) 2 (40.0%) 1

Baseline metabolic risk profile
BMI (kg/m2) 31.79 (9.4) 36.1(3.1) 0.355
Waist circumference (cm) 102.3 (17.3) 111.4 (9.5) 0.361
Transient Elastography (kPa) 5.5(2.0) 6.1 (0.8) 0.667
CAP (dB/m) 346 (33.5) 354 (32) 0.543
MRS fat signal fraction (%) 25.9 (12.8) 227 (2.1) 0.379
PDFF (%) 23.52 (10.10) 23.10(7.83) 0.937
Baseline biochemistry

Bilirubin (micromol/L) 11 (6) 6 (1) 0.087
ALT (IU/L) 61 (86.5) 65 (68) 0.828
AST (IU/L) 39 (35) 22 (19) 0.711
Total cholesterol (mmol/L) 4 (0.75) 5.1(1.5) 0.15
Fasting BGL (mmol/L) 5.2 (1.35) 5.9 (0.9) 0.705
HOMA-IR (mg/L) 3.6 (1.8) 49 (2.8) 0.979
CRP (mg/L) 5.7 (4.5) 3(4.3) 0.821
ESR (mm/hour) 2(9) 5(11) 0.537

IQR: Interquartile Range, BMI: Body Mass Index, kPa: Kilopascal, CAP: Controlled Attenuated Parameter, dB/m: Decibel per milliwatt, MRS: Magnetic
Resonance Spectroscopy, PDFF: Protein Density Fat Fraction, ALT: Alanine Transaminase, AST: Aspartate Transaminase, BGL: Blood Glucose Level,
HOMA-IR: Homeostatic Model Assessment for Insulin Resistance, CRP: C-Reactive Protein, ESR: Erythrocyte Sedimentation Rate.

Table 1b:
| Meanchangefromweek0to12(+/-SD) | Wincintervention(@=6) | Conwol@=5) | puaue |
Metabolic profile
Weight (kg) +0.17 (2.48) -1.61 (1.60) 0.2
Waist circumference (cm) +1.87 (3.63) -1.08 (1.40) 0.123
Transient Elastography (kPa) +0.07 (2.73) -1.47 (2.00) 0.422
CAP (dB/m) +3.67 (47.81) +15.33 (11.50) 0.698
MRS fat signal fraction (%) +0.65 (4.32) -1.50 (2.49) 0.353
PDFF (%) +0.15 (5.83) -1.50 (2.49) 0.633
Biochemistry
Bilirubin (micromol/L) -0.67 (5.01) 1.00 (1.41) 0.542
ALT (IU/mL) +1.17 (44.5) -44.67 (53.97) 0.213
AST (IU/mL) -0.80 (29.10) -14.67 (25.72) 0.523
Total cholesterol (mmol/L) -0.03 (1.19) 0.00 (0.27) 0.958
Fasting BGL (mmol/L) +1.07 (1.94) -0.18 (1.16) 0.289
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HOMA-IR (mg/L) +1.32 (6.12) 257 (4.73) 0.263
CRP (mg/L) -0.93 (1.51) -0.55 (0.76) 0.655
ESR (mm/hour) -0.5(3.51) 1.5 (2.38) 0.352

SD: standard deviation, kPa: Kilopascal, CAP: Controlled Attenuated Parameter, dB/m: Decibel per milliwatt, MRS: Magnetic Resonance Spectros-
copy, PDFF: Protein Density Fat Fraction, ALT: Alanine Transaminase, AST: Aspartate Transaminase, BGL: Blood Glucose Level, HOMA-IR: Homeo-

static Model Assessment for Insulin Resistance, CRP: C-Reactive Protein, ESR: Erythrocyte Sedimentation Rate

Due to conflicting literature regarding the impact of moderate
alcohol on MAFLD, there is a need for a well-designed randomised
controlled trial investigating alcohol as a therapy for MAFLD; red
wine appears the form of alcohol most likely to have a potential
metabolic beneficial effect. Type 2 errors are potentially present;
a greater number of participants may have found statistically
significant separation of groups. We demonstrated the feasibility
of randomizing non-drinkers to a moderate alcohol intervention
with good compliance and no adverse safety signals, in particular
no worsening of liver biochemistry, non-invasive measures of liver
fat, or metabolic markers. This pilot study addresses a major gap
in the literature, and provides clear methodology for designing
an adequately powered study with robust endpoints to further
investigate the impact of moderate alcohol in this population. Our
study provides the foundation for larger similarly conducted trials
on red wine that could potentially provide a therapy for patients
with early stage MAFLD, and provide data to allow clinicians to
safely counsel their patients in regards to safe levels of alcohol
intake.
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