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Nonalcoholic fatty liver disease (NAFLD) is defined by hepatic steatosis in the presence of alcohol intake within

safe limits, defined by guidelines of scientific associations (usually 20 g or 2 units/day in women, 30 g or 3 units in

men). The diagnosis is usually followed by medical counseling of total abstinence, in order to prevent disease

progression. Old evidence regarding a possible safe and eventually beneficial effect of alcohol intake in NAFLD

have however been extensively challenged by data suggesting a detrimental effects of alcohol on other organs and

tissues, namely the cardiovascular system and cancer risk. Current guidelines support alcohol abstinence for

individuals with NAFLD. 

drinking pattern  safe alcohol intake  cardiovascular system  liver disease

1. Introduction

Nonalcoholic fatty liver disease (NAFLD) is a chronic condition characterized by the accumulation of fat within

hepatocytes (steatosis), potentially progressive to nonalcoholic steatohepatitis (NASH), where hepatic

necroinflammation and fibrosis add to steatosis, favoring progression to cirrhosis and terminal liver failure. The

term “nonalcoholic” was coined to differentiate the disease from similar histologic findings present in subjects who

abuse of alcohol (alcoholic fatty liver disease (AFLD)). The difference is based on the amount of alcohol intake. By

definition, individuals with NAFLD are expected to consume alcohol in amounts considered not at risk of hepatic

involvement . This definition raises the important question of the “safe” amount of alcohol consumption,

considering that a moderate alcohol intake is very common in the population, specifically during familial or social

events (social drinkers), expectedly at rates not associated with any untoward effects and possibly with positive

effects on cardiovascular disease . Large epidemiological data report a J-shaped curve between mortality and

alcohol intake , with a reverse point (the point where mortality in abstainers equals mortality in alcohol users) for

an average alcohol consumption of approximately 25–30 g in women and 40 g in men .

All NAFLD studies explicitly report the exclusion of subjects with alcohol intake at risk, defined according to pre-

specified criteria, and most clinicians suggest total abstinence from alcohol as therapeutic measure for prevention

NAFLD and/or disease progression. More than a decade ago a few epidemiological studies reported an inverse

association between moderate alcohol consumption (within presumably safe limits) and the prevalence of NAFLD

in the population , pointing to a favorable effect of moderate alcohol use extending from the cardiovascular

system to the setting of metabolic liver disease. This raised a lot of debate on the correct dietary and lifestyle
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treatment of NAFLD, which has not settled yet. Do we need to counsel our NAFLD patients for total alcohol

abstinence to prevent disease progression?

2. Assessment of Alcohol Intake

2.1. Use or Abuse?

Current guidelines on NAFLD strictly indicate the limits of alcohol intake to dissect NAFLD and AFLD; an accurate

screening for alcohol intake is mandatory for a correct diagnosis, but very few studies identify the tool(s) used for

alcohol assessment. In most cases this piece of information is derived from patients themselves, and confirmed by

relatives in a few cases, or simply derived from brief enquiry on family use.

A correct assessment of alcohol intake should involve a wider use of questionnaires; they were specifically

developed for detecting alcohol abuse, not to grade modest/moderate alcohol intake. The 4-item CAGE (acronym

for the initial letters of the four questions) questionnaire is a very short screening test for the diagnosis of lifetime

alcohol abuse/dependence , but very rarely the four questions are all used to screen patients correctly. The

questionnaire is probably totally insensitive to recent alcohol drinking , and scarcely applies to modest (social)

drinkers. The Alcohol Use Disorder Identification Test (AUDIT, 10 items) is better than CAGE to identify subjects

with recent alcohol use or dependence , but, as far as we know, rarely used to interview patients in busy liver

units considering the length of enquiry. A shorter version of AUDIT (AUDIT-C), consisting of only three questions,

has been developed and more largely used, with good specificity for heavy drinking and dependence , but its

effectiveness to diagnose moderate alcohol drinking has never been extensively investigated. The 3 questions of

AUDIT-C (1. How often do you have a drink containing alcohol? 2. How many drinks containing alcohol do you

have on a typical day when you are drinking? 3. How often do you have six or more drinks on one occasion?) have

been further simplified suggesting that question #1 might suffice, provided that a correct identification of the

frequency of alcoholic drinks is carried out. Another single-question screening tool has been validated for

identifying individuals consuming alcohol at risky levels in primary care: “How many times in the past year have you

had 5 (for men; 4 for women) or more drinks in a day?” . If the answer is one or more, further assessment is

mandatory.

2.2. How much Alcohol Is in a Single Drink?

The amount is likely to make the difference. In order to facilitate comparison between different studies, there has

been a progressive agreement to focus on multiple of 10 g per single alcohol unit (1 glass of wine, 1 can of beer, a

shot of hard alcohol drink). The harmonization of the amounts defined in AUDIT questions becomes mandatory in

order to have the safe amount of alcohol correctly defined.

Following a rather long period where amounts and/or units were differently calculated in the various Countries,

there is now agreement that the safe limits of alcohol use may be limited to 20 g/day in females and 30 g/day in

males, with one unit corresponding to 10 g intake. These thresholds have been accepted by American and

[7]

[8]

[9]

[10]

[11]



Moderate Alcohol Intake in Nonalcoholic Fatty Liver Disease | Encyclopedia.pub

https://encyclopedia.pub/entry/15710 3/15

European guidelines , with minimal but significant differences: 2 and 3 units/day in Europe, 14 and 21

units/week in the United States for women and men, respectively. This amount does not consider the detrimental

effect of binge alcohol drinking, particularly in the young, and the debated cumulative effect of alcohol intake along

the years in the elderly . Lifetime alcohol intake is based on recall over long periods; it might be relatively easy

to calculate in heavy drinkers, consuming alcohol regularly at meals, but may become a very difficult task in social

drinkers, consuming alcohol only during special events.

In summary, the definition of alcohol intake as assessed by questionnaires still reflects a compelling need to

identify alcohol abuse and the risk of alcoholic cirrhosis. The identification of modest alcohol intake, although in

excess of safe limits, and the computation of lifetime alcohol intake remain at best imprecise.

3. Moderate Alcohol Consumption on NAFLD: The Evidence
for Protection

The evidence for a positive effect of moderate alcohol intake on fatty liver are reported in Table 1 

. Rumors date back to 2001, when Dixon et al. reported an analysis of alcohol

consumption in 105 patients whose liver disease was diagnosed by laparoscopic biopsies taken at surgery for

severe obesity (BMI > 35 kg/m ) . NASH was present in 26 cases (11 with advanced fibrosis). In the whole

cohort, moderate alcohol consumption was associated with a decreased risk of NASH (OR, 0.35; 95% CI, 0.12–

1.00). The authors suggested a possible beneficial role of alcohol mediated by reduced insulin resistance, since

the effects of alcohol on NASH were no longer significant after controlling for insulin resistance.

In summary, a few studies are in keeping with a beneficial effect of modest alcohol intake on NAFLD occurrence

and progression. However, only four out of 15 studies are prospective (Table 1). Cross-sectional analysis defines

the odds of events on the basis of the present alcohol intake, but the occurrence of NAFLD and NAFLD

progression is a process requiring long-term damage. The event is definitely driven by previous alcohol history,

difficult to define over long periods, particularly in subjects who do not consume alcohol regularly at meals and

limiting alcohol intake during special events (social drinkers).

4. Possible Mechanism(s) of Modest Alcohol Protection and
Potential Confounders

Several mechanisms have been suggested as the basis for the negative association between modest alcohol

consumption and liver fat, assumed as putative causal-effect protective effect. Moderate alcohol use has been

associated with lower insulin resistance, a feature of metabolic syndrome-associated NAFLD and NAFLD

progression, as observed in several epidemiological studies , including the ones reported in this review ,

also affecting triglyceride levels. Modest alcohol use was associated with improved lipid profile and anti-

inflammatory properties, also producing a positive effect on cardiovascular system .
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Several other factors might be involved, limiting the significance of the association. Moderate users might belong to

higher socio-economic classes, with higher levels of education, more prone to physical activity, always used to

consume alcohol within safe limits. On the contrary, cohorts of totally abstinent individuals might be enriched with

formerly heavy drinkers, the so-called sick-sitter cohort , not identified in cross-sectional analyses, with significant

liver disease , as well as with subjects with higher prevalence of obesity and other comorbid conditions. These

factors are likely to produce a selection bias and reverse causality. Alternatively, the effect might be due to genetic

factors specifically associated with ethnic groups, although the variety of cohorts tested in the different studies

should reduce this bias.

Finally, the specific effect indicated for wine, not for beer or liquor drinking, might point to specific metabolic activity

of individual constituents of alcoholic beverages. Both alcohol and non-alcohol components of wine might be

involved. Resveratrol is a potential candidate, considering that it reduced or attenuated steatosis in experimental

animals , although a direct effect in humans has never been definitely proven. In a randomized study vs. total

abstention, moderate wine intake (3.0 and 1.5 U/day in men and women, respectively) for 3 months produced only

a minimal increase in hepatic triglyceride content, insufficient to define hepatic steatosis . This is the only trial on

this topic, and will probably remain an isolated experiment, due to ethical concern. Wine is a component of the

Mediterranean diet; totally abstinent individuals are considered non-adherent to the Mediterranean diet style as

much as heavy drinkers, and the Mediterranean diet has been associated with better NAFLD outcome .

This made the Mediterranean diet the meal composition of choice for people with NAFLD , as also

recommended by International guidelines . The Mediterranean diet has long been associated with reduced

cardiovascular risk; a recent randomized study conducted for 18 months in 278 individuals with NAFLD confirmed

the superiority of a Mediterranean-style diet vs. a low fat diet on hepatic fat content, measured by magnetic

resonance imaging, also in the presence of similar weight loss . However, in the presence of conflicting results

, the role of alcohol vs. other dietary components should be better defined.

5. Moderate Alcohol Consumption and the Liver within and
outside NAFLD: The Evidence for Detrimental Effects

The evidence for protection given by moderate alcohol intake on NAFLD has however been challenged (Table 1)

. In the Italian Dionysos study, a study exploring the prevalence of liver

disease in the general population of two Italian towns , alcohol use was associated with both fatty liver incidence

and remission when graded for any 20 g/day in both men and women. In 71 patients with biopsy-proven NAFLD

who had a second biopsy after a mean follow-up of 13.8 years, the proportion of patients reporting at risk episodic

alcohol drinking (at least once a month) was higher among those with significant fibrosis progression, defined as

increase by one or more fibrosis stage or occurrence of end-stage liver disease . The authors concluded that

patients should be advised to refrain from heavy episodic drinking. In the Finnish Health 2000 Study, a nationally

representative cohort where alcohol consumption and metabolic factors were extensively investigated, alcohol was

selected as risk factor for liver disease both in heavy alcohol users and in those who consumed alcohol within

expected safe limits (<2–3 U/day in women and men, respectively) . In a larger reappraisal of two database
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(FINNRISK 1992–2012 or Health 2000) comprising a selected cohort of 8345 individuals with hepatic steatosis

defined by the Fatty Liver Index , alcohol was selected as risk factor for liver related events throughout the five

strata of alcohol intake from none to 50 g/day . All these subjects were at higher risk of composite fatal and non-

fatal liver-related events (liver-related mortality, hospital admission, liver cancer) (hazard ratios between 2.18 and

8.79 for the different strata of alcohol intake), with a possible beneficial effect on cardiovascular outcomes.

Table 1. Summary of studies suggesting a detrimental effect of alcohol intake, although moderate, on the liver

within and outside NAFLD.

[59]

[47]

Author, Year Type of Study/Patients Alcohol Assessment
Outcome

Measures
Results

Suzuki, 2007

Cross sectional

and prospective

community-based

study. 1177 male

subjects with

annual check-up.

326 subjects

without elevated

ALT with had a 5-

year F-UP

Questionnaire.

Alcohol graded as

none, light,

moderate,

excessive

Raised ALT

Light (70–140 g/week: OR 0.6;

95% CI 0.4–1.0) and moderate

(140–208 g/week: OR 0.5; 95%

CI 0.3–0.9) alcohol

consumption was negatively

associated with raised ALT in

the older and younger groups,

respectively, vs. subjects with

none or minimal intake. At F-

UP, moderate intake was

associated with decreased

incidence of raised ALT

(adjusted HR 0.4; 95% CI 0.1–

0.9)

Gunji, 2009

Cross-sectional,

community-based

study. 5599

Japanese men with

regular medical

survey

Questionnaire.

Alcohol graded in

g/week

US-detected

fatty liver

Both light (40–140 g/week) and

moderate (140–280 g/week)

alcohol intake independently

reduced the risk of fatty liver

(OR 0.82; 95% CI 0.68–0.99

and OR 0.75; 0.61–0.93)

Dixon, 2001 Cross sectional

cohort study. 105

patients with liver

Medical

consultation,

questionnaire

Presence of

biopsy-

proven NASH

Moderate alcohol consumption

was associated with a

decreased risk of NASH (OR,

0.35; 95% CI, 0.12–1.00).
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Author, Year Type of Study/Patients Alcohol Assessment
Outcome

Measures
Results

disease submitted

to bariatric surgery

Dunn, 2008

Cross sectional,

community-based

study of 7211

NHANES III

participants not

consuming alcohol

and 945 wine

drinkers

Questionnaire.

Modest

consumption:

defined <100

g/week

Raised ALT

(both

laboratory

range and

updated

definition) 

Irrespective of the reference

cut-point, modest wine

consumption was associated

with 50% reduced risk of

elevated ALT (OR 0.51; 95% CI

0.33–0.79 with updated normal

ranges); no effect was

demonstrated for beer or liquor

drinking, whereas mixed

drinking was protective.

Gunji, 2009

Cross-sectional,

community-based

study. 5599

Japanese men with

regular medical

survey

Questionnaire.

Alcohol graded in

g/week

US-detected

fatty liver

Both light (40–140 g/week) and

moderate (140–280 g/week)

alcohol intake independently

reduced the risk of fatty liver

(OR 0.82; 95% CI 0.68–0.99

and OR 0.75; 0.61–0.93)

Yamada,

2010 

Cross-sectional +

longitudinal study

(5444 men, 4980

women on regular

check-ups. F-UP, 6

years

Frequency and

amount of drinking

in g/week

US-detected

fatty liver

Occasional, daily moderate (1

U/day) or heavy (≥ 2 U/day)

drinking was negatively

associated with liver fat. On

follow-up, moderate drinking

maintained a negative

association with fatty liver in

men (OR 0.72, 95% CI 0.58–

0.89), not in women

Hiramine,

2011 

Cross-sectional

cohort (9886 males

Questionnaire.

Classified as

none, light (≤ 20

US-detected

fatty liver

Fatty liver was positively

associated with obesity and

negatively alcohol intake (light,
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Author, Year Type of Study/Patients Alcohol Assessment
Outcome

Measures
Results

on regular health

check-ups)

g/day), moderate

(20–59), heavy

OR 0.71, 95% CI 0.59–0.86;

moderate, OR 0.55, CI 0.45–

0.67; heavy, OR 0.44, CI 0.32–

0.62). The frequency of alcohol

consumption was more relevant

than total amount.

Moriya, 2011

Cross sectional,

community-based

study. 4957 men

and 2155 women,

median age 49,

free of known liver

disease

Lifestyle data

derived from

questionnaire

(g/day)

US-detected

NAFLD.

Raised ALT

by updated

reference 

The prevalence of fatty liver

was significantly lower in

drinkers than in nondrinkers

(28% vs. 40% in men and 10%

vs. 16% in women (p < 0.001

for both). NAFLD prevalence

was inversely associated with

both amount and frequency of

alcohol intake.

Gunji, 2012

Cross-sectional,

community-based

study. 1138

Japanese men with

regular check-up,

age ≥ 40

Questionnaires
CT-detected

NAFLD

Alcohol consumption was

associated with a reduced risk

of liver fat, independently of

features of metabolic syndrome,

physical activity ad raised liver

enzymes.

Hamaguchi,

2012 

Cross-sectional

community-based

study. 8571

Japanese men and

women, aged 18–

88; mean BMI, 22.6

kg/m

Questionnaires.

Alcohol intake

categorized into 4

grades

Fatty liver by

ultrasounds

For both men and women, light

and moderate alcohol intake

was inversely associated with

fatty liver (Men: OR 0.69, 95%

CI 0.60–0.79 and OR 0.72, 95%

CI 0.63–0.83; Women: OR

0.54, 95% CI 0.34–0.88 and OR

0.43,95% CI 0.21–0.88).
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Author, Year Type of Study/Patients Alcohol Assessment
Outcome

Measures
Results

Dunn, 2012

Cross-sectional

cohort study. 251

lifetime modest

drinkers; 331 non-

drinkers (NIH

NASH CRN)

AUDIT test.

Alcohol intake

<140 g/week:

extensive analysis

of drinking pattern

Liver biopsy

Modest drinking within safe

limits reduced the odds of

NASH (OR 0.56, 95% CI 0.39–

0.84), fibrosis (OR 0.56; 95% CI

0.41–0.77) and ballooning (OR

0.66, 95% CI 0.48–0.92) vs.

lifetime non-drinking habits

Kwon, 2013

Cross-sectional

cohort study. 77

patients with

biopsy-assessed

NAFLD, alcohol

intake < 40 g/day

Lifetime

retrospective

alcohol intake by

questionnaire

Liver biopsy

Increasing age (OR 1.07, 95%

CI 1.01–1.14) was associated

with more severe liver disease,

whereas lifetime alcohol intake

≥ 24 g-years was associated

with less severe disease (OR

0.26, 95% CI 0.07–0.97).

Moriya, 2015

Prospective

analysis of several

community-based

cohorts (3773 men

and 1524 women);

F-UP, NS

Questionnaire

US-assessed

NAFLD

incidence

In both men and women,

modest alcohol intake was

associated with negative odds

of NAFLD. In men, NAFLD was

also reduced by alcohol intake

in the range ≥280 g/week, after

adjustment for confounders (OR

0.68; 95% CI 0.58–0.79)

Hagstrom,

2017 

Cross-sectional,

cohort study. 120

subjects with

biopsy-proven

NAFLD

Questionnaires for

lifetime alcohol

intake. PEth for

recent alcohol

Liver biopsy

Alcohol intake up to 13 U/week

was associated with reduced

risk of fibrosis (OR 0.86 per

U/week, 95% CI 0.76–0.97).

High PTth was associated with

a higher risk of fibrosis (OR

2.77, 95% CI 1.01–7.59)

[22]

[23]

[24]

[25]



Moderate Alcohol Intake in Nonalcoholic Fatty Liver Disease | Encyclopedia.pub

https://encyclopedia.pub/entry/15710 9/15

Abbreviations: ALT—alanine aminotransferase; AUDIT—Alcohol Use Disorder Identification Test; BMI—body mass

index; CI—confidence interval; CT—computed tomography; F-UP—follow-up; HR—hazard ratio; NS—not

specified; NHANES—National Health and Nutrition Examination Survey; NIH NASH CRN—National Institute of

Health NASH Clinical Research Network; OR—odds ratio; PEth—phosphatidyl ethanol; US—ultrasonography.

6. Effects of Alcohol Intake Beyond the Liver

The effects of alcohol extend well beyond the liver; the literature has been extensively revised in a Consensus

document of a team of Italian experts, coordinated by the Nutrition Foundation of Italy and endorsed by several

scientific Societies . Two areas deserve particular attention for the interaction between alcohol and extra-hepatic

disease: (a) cardiovascular disease; (b) cancer. For all areas, a relevant effect of gender was reported, with women

at much higher risk than men.
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Author, Year Type of Study/Patients Alcohol Assessment
Outcome

Measures
Results

Mitchell,

2018 

Cross-sectional,

cohort study. 187

NAFLD patients

(24% with

advanced fibrosis)

Questionnaires for

previous and

actual alcohol

intake and binge

drinking

Liver biopsy

Modest consumption was

associated with a decreased

risk of advanced fibrosis (OR

0.33, 95% CI 0.14–0.78). The

association was not confirmed

in binge drinking. Exclusive

wine, not beer drinking, was

negatively associated with

advanced fibrosis (OR 0.20,

95% CI 0.06–0.69), compared

to lifetime abstinence.

Hajifathalian,

2018 

Prospective,

community-based

study of 4568

NHANES

participants. F-UP,

70 months

Questionnaire for

amount and type

of alcohol drinking

Hepatic

Steatosis

Index 

Modest alcohol consumption

was associated with decreased

overall mortality (HR 0.64, 95%

CI 0.42–0.97 for a drinking

pattern of 0.5–1.5 U/day).

However, in NAFLD alcohol

consumption ≥ 1.5 U/day had a

harmful effect on mortality (HR

1.45, 95% CI 1.01–2.10), after

adjustment for confounders.
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6.1. Cardiovascular Disease

Several meta-analyses tested the association between alcohol and coronary artery disease, showing the J-shaped

curve reported for total mortality, particularly in women, whereas in men there was a linear decrease in

cardiovascular events for levels of alcohol consumption much higher than safe limits . The effects were in the

order of magnitude of a 25–40% reduction in fatal and non-fatal coronary events for an alcohol intake in the modest

amounts (1–2 U/day), irrespective of the presence of diabetes or pre-existing coronary disease , the type of

alcoholic beverage and the consumption with/without meals . The risk of arrhythmias, particularly atrial

fibrillation, associated with alcohol use even in moderate amounts should however be mentioned , as well as the

risk associated with binge drinking .

The J-shaped curve was confirmed for stroke , where the consumption of alcohol above 5 U/day started to

increase the risk of events, particularly in women, confirming the gender effect also reported for coronary disease

. Protection by modest alcohol intake added to the protection exerted by healthy lifestyles  and to secondary

prevention in 1320 participants in the Physician’s Health Study . The association with peripheral artery disease

has been less clearly investigated, but the overall studies are in line with those reported above, possibly mediated

by blood pressure, also showing a J-shaped curve in relation with alcohol intake. In this case the nadir was initially

observed at very modest amount of alcohol (1–2 U/day) , with conflicting results in relation to gender .

Notably, the protection exerted by alcohol might also extend to subjects with established fatty liver . Both the

prevalence of carotid plaques and carotid artery stenosis were also reduced in subjects consuming modest

amounts of alcohol (<20 g/day), and were negatively associated with alcohol use . Reduced blood pressure and

prevention of cerebro-vascular involvement might also account for the association of modest alcohol use with

reduced incidence of cognitive dysfunction and risk of dementia reported in two meta-analyses , with a nadir

at 0.5 U/day and increased risk above 3 U/day .

6.2. Cancer

The harmful effects of alcohol consumption on cancer risk have been extensively investigated; on cancer

outcomes, the effects of moderate alcohol intake in specific organs are beyond dispute, although the mechanism(s)

have not been completely understood. The most widely tested association is the risk of breast cancers, where

several studies and meta-analyses/review articles are available . The risk, possibly mediated by the effect of

alcohol on estrogen concentration, increases by 7–10% for any unit of alcohol/day, without a floor effect . In the

prospective observational study of 105,986 women enrolled in the Nurses’ Health Study followed and 2.4 million

person-years of follow-up, also very modest alcohol consumption was associated with increased breast cancer

risk, starting at levels equivalent to only 3–6 U/week, without any relation with drinking pattern, total consumption,

and age . A detrimental effect of modest alcohol consumption was also found for oral and pharyngeal cancer

risk, whereas the effects of low dose alcohol intake on the risk of colo-rectal cancer remain uncertain and probably

null. Overall, the burden of cancer associated with alcohol is extremely high; Europe is the area of heaviest

consumption and higher cancer risk, with alcohol drinking accounting for an estimate 4.2% of all disability-adjusted

life-years and 5.2% of deaths . Apparently, no safe limits of alcohol intake may be defined to prevent cancer risk.

13. Chalasani, N.; Younossi, Z.; Lavine, J.E.; Charlton, M.; Cusi, K.; Rinella, M.; Harrison, S.A.; Brunt,
E.M.; Sanyal, A.J. The diagnosis and management of nonalcoholic fatty liver disease: Practice
guidance from the American Association for the Study of Liver Diseases. Hepatology 2018, 67,
328–357.

14. Arico, S.; Galatola, G.; Tabone, M.; Corrao, G.; Torchio, P.; Valenti, M.; De la Pierre, M. The
measure of life-time alcohol consumption in patients with cirrhosis: Reproducibility and clinical
relevance. Liver 1995, 15, 202–208.

15. Dixon, J.B.; Bhathal, P.S.; O’Brien, P.E. Nonalcoholic fatty liver disease: Predictors of
nonalcoholic steatohepatitis and liver fibrosis in the severely obese. Gastroenterology 2001, 121,
91–100.

16. Dunn, W.; Xu, R.; Schwimmer, J.B. Modest wine drinking and decreased prevalence of suspected
nonalcoholic fatty liver disease. Hepatology 2008, 47, 1947–1954.

17. Yamada, T.; Fukatsu, M.; Suzuki, S.; Wada, T.; Yoshida, T.; Joh, T. Fatty liver predicts impaired
fasting glucose and type 2 diabetes mellitus in Japanese undergoing a health checkup. J.
Gastroenterol. Hepatol. 2010, 25, 352–356.

18. Hiramine, Y.; Imamura, Y.; Uto, H.; Koriyama, C.; Horiuchi, M.; Oketani, M.; Hosoyamada, K.;
Kusano, K.; Ido, A.; Tsubouchi, H. Alcohol drinking patterns and the risk of fatty liver in Japanese
men. J. Gastroenterol. 2011, 46, 519–528.

19. Moriya, A.; Iwasaki, Y.; Ohguchi, S.; Kayashima, E.; Mitsumune, T.; Taniguchi, H.; Ikeda, F.;
Shiratori, Y.; Yamamoto, K. Alcohol consumption appears to protect against non-alcoholic fatty
liver disease. Aliment. Pharm. 2011, 33, 378–388.

20. Gunji, T.; Sato, H.; Iijima, K.; Fujibayashi, K.; Okumura, M.; Sasabe, N.; Matsuhashi, N. Modest
alcohol consumption has an inverse association with liver fat content. Hepatogastroenterology
2012, 59, 2552–2556.

21. Hamaguchi, M.; Kojima, T.; Ohbora, A.; Takeda, N.; Fukui, M.; Kato, T. Protective effect of alcohol
consumption for fatty liver but not metabolic syndrome. World J. Gastroenterol. 2012, 18, 156–
167.

22. Dunn, W.; Sanyal, A.J.; Brunt, E.M.; Unalp-Arida, A.; Donohue, M.; McCullough, A.J.; Schwimmer,
J.B. Modest alcohol consumption is associated with decreased prevalence of steatohepatitis in
patients with non-alcoholic fatty liver disease (NAFLD). J. Hepatol. 2012, 57, 384–391.

23. Kwon, H.K.; Greenson, J.K.; Conjeevaram, H.S. Effect of lifetime alcohol consumption on the
histological severity of non-alcoholic fatty liver disease. Liver Int. 2014, 34, 129–135.

24. Moriya, A.; Iwasaki, Y.; Ohguchi, S.; Kayashima, E.; Mitsumune, T.; Taniguchi, H.; Ando, M.;
Yamamoto, K. Roles of alcohol consumption in fatty liver: A longitudinal study. J. Hepatol. 2015,
62, 921–927.

[63]

[62]

[31]

[64]

[65]

[66]

[63] [67]

[68]

[69] [62]

[47]

[33]

[70][71]

[71]

[72][73]

[73]

[74]

[75]



Moderate Alcohol Intake in Nonalcoholic Fatty Liver Disease | Encyclopedia.pub

https://encyclopedia.pub/entry/15710 11/15

25. Hagstrom, H.; Nasr, P.; Ekstedt, M.; Kechagias, S.; Onnerhag, K.; Nilsson, E.; Rorsman, F.;
Sheikhi, R.; Marschall, H.U.; Hultcrantz, R.; et al. Low to moderate lifetime alcohol consumption is
associated with less advanced stages of fibrosis in non-alcoholic fatty liver disease. Scand. J.
Gastroenterol. 2017, 52, 159–165.

26. Mitchell, T.; Jeffrey, G.P.; de Boer, B.; MacQuillan, G.; Garas, G.; Ching, H.; Hamdorf, J.; Adams,
L.A. Type and pattern of alcohol consumption is associated with liver fibrosis in patients with non-
alcoholic fatty liver disease. Am. J. Gastroenterol. 2018, 113, 1484–1493.

27. Hajifathalian, K.; Torabi Sagvand, B.; McCullough, A.J. Effect of alcohol consumption on survival
in nonalcoholic fatty liver disease: A national prospective cohort study. Hepatology 2019, 70, 511–
521.

28. Freiberg, M.S.; Cabral, H.J.; Heeren, T.C.; Vasan, R.S.; Curtis Ellison, R.; Third National, H.;
Nutrition Examination, S. Alcohol consumption and the prevalence of the Metabolic Syndrome in
the US: A cross-sectional analysis of data from the Third National Health and Nutrition
Examination Survey. Diabetes Care 2004, 27, 2954–2959.

29. Davies, M.J.; Baer, D.J.; Judd, J.T.; Brown, E.D.; Campbell, W.S.; Taylor, P.R. Effects of moderate
alcohol intake on fasting insulin and glucose concentrations and insulin sensitivity in
postmenopausal women: A randomized controlled trial. Jama 2002, 287, 2559–2562.

30. Gunji, T.; Matsuhashi, N.; Sato, H.; Iijima, K.; Fujibayashi, K.; Okumura, M.; Sasabe, N.; Urabe, A.
Alcohol consumption is inversely correlated with insulin resistance, independent of metabolic
syndrome factors and fatty liver diseases. J. Clin. Gastroenterol. 2011, 45, 808–813.

31. Mukamal, K.J.; Conigrave, K.M.; Mittleman, M.A.; Camargo, C.A., Jr.; Stampfer, M.J.; Willett,
W.C.; Rimm, E.B. Roles of drinking pattern and type of alcohol consumed in coronary heart
disease in men. N. Engl. J. Med. 2003, 348, 109–118.

32. Roerecke, M.; Rehm, J. Alcohol consumption, drinking patterns, and ischemic heart disease: A
narrative review of meta-analyses and a systematic review and meta-analysis of the impact of
heavy drinking occasions on risk for moderate drinkers. BMC Med. 2014, 12, 182.

33. Sinn, D.H.; Gwak, G.Y.; Cho, J.; Son, H.J.; Paik, Y.H.; Choi, M.S.; Lee, J.H.; Koh, K.C.; Paik,
S.W.; Yoo, B.C. Modest alcohol consumption and carotid plaques or carotid artery stenosis in men
with non-alcoholic fatty liver disease. Atherosclerosis 2014, 234, 270–275.

34. La Vecchia, C.; Decarli, A.; Franceschi, S.; Ferraroni, M.; Pagano, R. Prevalence of chronic
diseases in alcohol abstainers. Epidemiology 1995, 6, 436–438.

35. Bujanda, L.; Hijona, E.; Larzabal, M.; Beraza, M.; Aldazabal, P.; Garcia-Urkia, N.; Sarasqueta, C.;
Cosme, A.; Irastorza, B.; Gonzalez, A.; et al. Resveratrol inhibits nonalcoholic fatty liver disease in
rats. BMC Gastroenterol. 2008, 8, 40.



Moderate Alcohol Intake in Nonalcoholic Fatty Liver Disease | Encyclopedia.pub

https://encyclopedia.pub/entry/15710 12/15

36. Gomez-Zorita, S.; Fernandez-Quintela, A.; Macarulla, M.T.; Aguirre, L.; Hijona, E.; Bujanda, L.;
Milagro, F.; Martinez, J.A.; Portillo, M.P. Resveratrol attenuates steatosis in obese Zucker rats by
decreasing fatty acid availability and reducing oxidative stress. Br. J. Nutr. 2012, 107, 202–210.

37. Kechagias, S.; Zanjani, S.; Gjellan, S.; Leinhard, O.D.; Kihlberg, J.; Smedby, O.; Johansson, L.;
Kullberg, J.; Ahlstrom, H.; Lindstrom, T.; et al. Effects of moderate red wine consumption on liver
fat and blood lipids: A prospective randomized study. Ann. Med. 2011, 43, 545–554.

38. Kontogianni, M.D.; Tileli, N.; Margariti, A.; Georgoulis, M.; Deutsch, M.; Tiniakos, D.; Fragopoulou,
E.; Zafiropoulou, R.; Manios, Y.; Papatheodoridis, G. Adherence to the Mediterranean diet is
associated with the severity of non-alcoholic fatty liver disease. Clin. Nutr. 2014, 33, 678–683.

39. Ryan, M.C.; Itsiopoulos, C.; Thodis, T.; Ward, G.; Trost, N.; Hofferberth, S.; O’Dea, K.; Desmond,
P.V.; Johnson, N.A.; Wilson, A.M. The Mediterranean diet improves hepatic steatosis and insulin
sensitivity in individuals with non-alcoholic fatty liver disease. J. Hepatol. 2013, 59, 138–143.

40. Sofi, F.; Casini, A. Mediterranean diet and non-alcoholic fatty liver disease: New therapeutic
option around the corner? World J. Gastroenterol. 2014, 20, 7339–7346.

41. Zelber-Sagi, S.; Salomone, F.; Mlynarsky, L. The Mediterranean dietary pattern as the diet of
choice for non-alcoholic fatty liver disease: Evidence and plausible mechanisms. Liver Int. 2017,
37, 936–949.

42. Gepner, Y.; Shelef, I.; Komy, O.; Cohen, N.; Schwarzfuchs, D.; Bril, N.; Rein, M.; Serfaty, D.;
Kenigsbuch, S.; Zelicha, H.; et al. The beneficial effects of Mediterranean diet over low-fat diet
may be mediated by decreasing hepatic fat content. J. Hepatol. 2019, 71, 379–388.

43. Properzi, C.; O’Sullivan, T.A.; Sherriff, J.L.; Ching, H.L.; Jeffrey, G.P.; Buckley, R.F.; Tibballs, J.;
MacQuillan, G.C.; Garas, G.; Adams, L.A. Ad libitum Mediterranean and low-fat diets both
significantly reduce hepatic steatosis: A randomized controlled trial. Hepatology 2018, 68, 1741–
1754.

44. Bedogni, G.; Miglioli, L.; Masutti, F.; Castiglione, A.; Croce, L.S.; Tiribelli, C.; Bellentani, S.
Incidence and natural course of fatty liver in the general population: The Dionysos study.
Hepatology 2007, 46, 1387–1391.

45. Ekstedt, M.; Franzen, L.E.; Holmqvist, M.; Bendtsen, P.; Mathiesen, U.L.; Bodemar, G.;
Kechagias, S. Alcohol consumption is associated with progression of hepatic fibrosis in non-
alcoholic fatty liver disease. Scand. J. Gastroenterol. 2009, 44, 366–374.

46. Aberg, F.; Helenius-Hietala, J.; Puukka, P.; Farkkila, M.; Jula, A. Interaction between alcohol
consumption and metabolic syndrome in predicting severe liver disease in the general population.
Hepatology 2018, 67, 2141–2149.

47. Aberg, F.; Puukka, P.; Salomaa, V.; Mannisto, S.; Lundqvist, A.; Valsta, L.; Perola, M.; Farkkila,
M.; Jula, A. Risks of light and moderate alcohol use in fatty liver disease: Follow-up of population



Moderate Alcohol Intake in Nonalcoholic Fatty Liver Disease | Encyclopedia.pub

https://encyclopedia.pub/entry/15710 13/15

cohorts. Hepatology 2019.

48. Askgaard, G.; Gronbaek, M.; Kjaer, M.S.; Tjonneland, A.; Tolstrup, J.S. Alcohol drinking pattern
and risk of alcoholic liver cirrhosis: A prospective cohort study. J. Hepatol. 2015, 62, 1061–1067.

49. Becker, U.; Deis, A.; Sorensen, T.I.; Gronbaek, M.; Borch-Johnsen, K.; Muller, C.F.; Schnohr, P.;
Jensen, G. Prediction of risk of liver disease by alcohol intake, sex, and age: A prospective
population study. Hepatology 1996, 23, 1025–1029.

50. Bellentani, S.; Saccoccio, G.; Costa, G.; Tiribelli, C.; Manenti, F.; Sodde, M.; Saveria Croce, L.;
Sasso, F.; Pozzato, G.; Cristianini, G.; et al. Drinking habits as cofactors of risk for alcohol
induced liver damage. The Dionysos Study Group. Gut 1997, 41, 845–850.

51. Bellentani, S.; Saccoccio, G.; Masutti, F.; Croce, L.S.; Brandi, G.; Sasso, F.; Cristanini, G.; Tiribelli,
C. Prevalence of and risk factors for hepatic steatosis in Northern Italy. Ann. Intern. Med. 2000,
132, 112–117.

52. Bellentani, S.; Pozzato, G.; Saccoccio, G.; Crovatto, M.; Croce, L.S.; Mazzoran, L.; Masutti, F.;
Cristianini, G.; Tiribelli, C. Clinical course and risk factors of hepatitis C virus related liver disease
in the general population: Report from the Dionysos study. Gut 1999, 44, 874–880.

53. Hart, C.L.; Morrison, D.S.; Batty, G.D.; Mitchell, R.J.; Davey Smith, G. Effect of body mass index
and alcohol consumption on liver disease: Analysis of data from two prospective cohort studies.
BMJ 2010, 340, c1240.

54. Hezode, C.; Lonjon, I.; Roudot-Thoraval, F.; Pawlotsky, J.M.; Zafrani, E.S.; Dhumeaux, D. Impact
of moderate alcohol consumption on histological activity and fibrosis in patients with chronic
hepatitis C, and specific influence of steatosis: A prospective study. Aliment. Pharm. 2003, 17,
1031–1037.

55. Yi, S.W.; Choi, J.S.; Yi, J.J.; Lee, Y.H.; Han, K.J. Risk factors for hepatocellular carcinoma by age,
sex, and liver disorder status: A prospective cohort study in Korea. Cancer 2018, 124, 2748–2757.

56. Loomba, R.; Yang, H.I.; Su, J.; Brenner, D.; Iloeje, U.; Chen, C.J. Obesity and alcohol synergize
to increase the risk of incident hepatocellular carcinoma in men. Clin. Gastroenterol. Hepatol.
2010, 8, 891–898.e2.

57. Ascha, M.S.; Hanouneh, I.A.; Lopez, R.; Tamimi, T.A.; Feldstein, A.F.; Zein, N.N. The incidence
and risk factors of hepatocellular carcinoma in patients with nonalcoholic steatohepatitis.
Hepatology 2010, 51, 1972–1978.

58. Loomba, R.; Yang, H.I.; Su, J.; Brenner, D.; Barrett-Connor, E.; Iloeje, U.; Chen, C.J. Synergism
between obesity and alcohol in increasing the risk of hepatocellular carcinoma: A prospective
cohort study. Am. J. Epidemiol. 2013, 177, 333–342.



Moderate Alcohol Intake in Nonalcoholic Fatty Liver Disease | Encyclopedia.pub

https://encyclopedia.pub/entry/15710 14/15

59. Bedogni, G.; Bellentani, S.; Miglioli, L.; Masutti, F.; Passalacqua, M.; Castiglione, A.; Tiribelli, C.
The Fatty Liver Index: A simple and accurate predictor of hepatic steatosis in the general
population. BMC Gastroenterol. 2006, 6, 33.

60. Prati, D.; Taioli, E.; Zanella, A.; Della Torre, E.; Butelli, S.; Del Vecchio, E.; Vianello, L.; Zanuso, F.;
Mozzi, F.; Milani, S.; et al. Updated definitions of healthy ranges for serum alanine
aminotransferase levels. Ann. Intern. Med. 2002, 137, 1–10.

61. Lee, J.H.; Kim, D.; Kim, H.J.; Lee, C.H.; Yang, J.I.; Kim, W.; Kim, Y.J.; Yoon, J.H.; Cho, S.H.;
Sung, M.W.; et al. Hepatic steatosis index: A simple screening tool reflecting nonalcoholic fatty
liver disease. Dig. Liver Dis. 2010, 42, 503–508.

62. Poli, A.; Marangoni, F.; Avogaro, A.; Barba, G.; Bellentani, S.; Bucci, M.; Cambieri, R.; Catapano,
A.L.; Costanzo, S.; Cricelli, C.; et al. Moderate alcohol use and health: A consensus document.
Nutr. Metab. Cardiovasc. Dis. 2013, 23, 487–504.

63. Ronksley, P.E.; Brien, S.E.; Turner, B.J.; Mukamal, K.J.; Ghali, W.A. Association of alcohol
consumption with selected cardiovascular disease outcomes: A systematic review and meta-
analysis. BMJ 2011, 342, d671.

64. Kodama, S.; Saito, K.; Tanaka, S.; Horikawa, C.; Saito, A.; Heianza, Y.; Anasako, Y.; Nishigaki, Y.;
Yachi, Y.; Iida, K.T.; et al. Alcohol consumption and risk of atrial fibrillation: A meta-analysis. J. Am.
Coll. Cardiol. 2011, 57, 427–436.

65. Mukamal, K.J.; Maclure, M.; Muller, J.E.; Mittleman, M.A. Binge drinking and mortality after acute
myocardial infarction. Circulation 2005, 112, 3839–3845.

66. Reynolds, K.; Lewis, B.; Nolen, J.D.; Kinney, G.L.; Sathya, B.; He, J. Alcohol consumption and
risk of stroke: A meta-analysis. Jama 2003, 289, 579–588.

67. Myint, P.K.; Luben, R.N.; Wareham, N.J.; Bingham, S.A.; Khaw, K.T. Combined effect of health
behaviours and risk of first ever stroke in 20,040 men and women over 11 years’ follow-up in
Norfolk cohort of European Prospective Investigation of Cancer (EPIC Norfolk): Prospective
population study. BMJ 2009, 338, b349.

68. Jackson, V.A.; Sesso, H.D.; Buring, J.E.; Gaziano, J.M. Alcohol consumption and mortality in men
with preexisting cerebrovascular disease. Arch. Intern. Med. 2003, 163, 1189–1193.

69. Gillman, M.W.; Cook, N.R.; Evans, D.A.; Rosner, B.; Hennekens, C.H. Relationship of alcohol
intake with blood pressure in young adults. Hypertension 1995, 25, 1106–1110.

70. Ilomaki, J.; Jokanovic, N.; Tan, E.C.; Lonnroos, E. Alcohol consumption, dementia and cognitive
decline: An overview of systematic reviews. Curr. Clin. Pharm. 2015, 10, 204–212.

71. Xu, W.; Wang, H.; Wan, Y.; Tan, C.; Li, J.; Tan, L.; Yu, J.T. Alcohol consumption and dementia risk:
A dose-response meta-analysis of prospective studies. Eur. J. Epidemiol. 2017, 32, 31–42.



Moderate Alcohol Intake in Nonalcoholic Fatty Liver Disease | Encyclopedia.pub

https://encyclopedia.pub/entry/15710 15/15

72. Liu, Y.; Nguyen, N.; Colditz, G.A. Links between alcohol consumption and breast cancer: A look at
the evidence. Women’s Health 2015, 11, 65–77.

73. Hamajima, N.; Hirose, K.; Tajima, K.; Rohan, T.; Calle, E.E.; Heath, C.W., Jr.; Coates, R.J.; Liff,
J.M.; Talamini, R.; Chantarakul, N.; et al. Alcohol, tobacco and breast cancer--collaborative
reanalysis of individual data from 53 epidemiological studies, including 58,515 women with breast
cancer and 95,067 women without the disease. Br. J. Cancer 2002, 87, 1234–1245.

74. Chen, W.Y.; Rosner, B.; Hankinson, S.E.; Colditz, G.A.; Willett, W.C. Moderate alcohol
consumption during adult life, drinking patterns, and breast cancer risk. Jama 2011, 306, 1884–
1890.

75. The Lancet. Alcohol and cancer. Lancet 2017, 390, 2215.

Retrieved from https://encyclopedia.pub/entry/history/show/37301


