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The effect of moderate alcohol drinking in nonalcoholic
fatty liver disease
Jong Hwa Choi, Won Sohn, and Yong Kyun Cho
Division of Gastroenterology and Hepatology, Department of Internal Medicine, Kangbuk Samsung Hospital, Sungkyunkwan University
School of Medicine, Seoul, Korea

Nonalcoholic fatty liver disease (NAFLD) is defined by fat accumulation in liver that is not caused by excessive alcohol
consumption. Safe limits of alcohol consumption in NAFLD are usually defined as alcohol consumption of less than 210
g per week for men and 140 g per week for women (30 g/day in men, 20 g/day in women) and alcohol consumption
below safe limits is generally regarded as moderate alcohol consumption. Many studies have investigated the effects
of moderate alcohol consumption on NAFLD patients. Some studies showed that moderate alcohol consumption
prevented the progression of fibrosis in the liver, whereas other reports showed worsening of fibrosis in the liver based
on serologic, radiologic and liver biopsy findings compared with effects on total abstainers. NAFLD is also thought to
be a hepatic manifestation of metabolic syndrome, and when combined with excessive alcohol consumption results in
the development of components of metabolic syndrome and systemic harmful effects. The effects of moderate alcohol
consumption on NAFLD have yet to be established. (Clin Mol Hepatol 2020;26:662-669)
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INTRODUCTION
Nonalcoholic fatty liver disease (NAFLD) is a chronic condition
characterized by a series of events ranging from simple hepatic
steatosis to nonalcoholic steatohepatitis (NASH), NASH-fibrosis
and cirrhosis.1 Histologically, it appears similar to alcohol-related
liver disease, but distinguished by the amount of alcohol consumed, however, the amount of alcohol consumption accepted as
“non-alcoholic” is disputed.2
There are various definitions for the moderate alcohol consumption. The lowest was 40 g/week and the highest was 308 g/week,

according to the 11 papers that defined it. Except the lowest definition, the average of alcohol consumption is approximately 180
g/week, which is shown to satisfy the definition of NAFLD, 210
g/week for men and 140 g/week for women.3 The effects of moderate alcohol drinking on NAFLD progression and extrahepatic effects are not clear. Some studies showed that moderate alcohol
consumption has beneficial effects in cardiovascular outcomes
and prevention of NAFLD.4 However, recent studies suggest exacerbation of NASH and progression of hepatic fibrosis.5 Most studies had some limitations in that the outcomes were compared via
non-invasive blood tests and imaging studies rather than changes
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in liver histology, studies were almost cross-sectional design with
selection bias, and the measurement of alcohol consumption
through questionnaires may be insensitive, associated with recall
bias.
In this review, we compared and summarized of the clinical results to date on the impact of moderate alcohol consumption on
NAFLD patients.

PROTECTIVE EFFECT
The cross-sectional study in the obese group with body mass
index higher than 35 kg/m2 showed that moderate alcohol consumption prevented progression of steatohepatitis and lowered
the prevalence of NAFLD.6 A number of subsequent studies have
supported these findings. In a study investigating changes in
5-year serum alanine aminotransferase (ALT) levels, individuals
with light (70–140 g/week) and moderate alcohol consumption
(140–208 g/week) showed a lower rate of increase in serum ALT
compared with consumption of 280 g/week or more.7 In addition,
studies using abdominal ultrasound and computed tomography,
light and moderate alcohol consumption lowered the likelihood of
fatty liver development 8-12 and was strongly associated with obesity but not with moderate alcohol consumption.9,10 A Japanese
cohort study reported that the safe limit for alcohol consumption
that prevented fatty liver development was less than 280 g/week
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in men.13 A recent meta-analysis showed that modest drinking
(<70 g/week) has a protective effect against NAFLD/NASH development (Fig. 1).14 Liver biopsy-based cohort study in the National
Institute of Health-NASH Clinical Research Network demonstrated
moderate drinking was associated with low risk in NASH and
NASH fibrosis development.15
Insulin resistance is one of the main factors causing liver steatosis and fibrosis. Insulin resistance increases the hepatic de novo lipogenesis and decreases the mechanism to inhibit adipose tissue
lipolysis, resulting in the accumulation of fatty acids in the liver.
Insulin resistance is also associated with secretion of adipokines
and inflammatory cytokines, which causes adipose tissue dysfunction. The fat accumulated in the liver causes lipotoxicity, mitochondrial dysfunction with oxidative stress, production of reactive
oxygen species, activation of endoplasmic reticulum stress, and
ultimately, induction of hepatic fibrosis.16
Several studies have determined that moderate alcohol consumption reduces insulin resistance, yet the underlying mechanism still remains unknown. According to a study using the
NAFLD animal model, a number of mRNA expressions were investigated; and among the many important factors in insulin signaling, the expression of glucose transporter 4 and serine phosphorylation of protein kinase, which acts as a mediator in the cell
effects of insulin and is negatively controlled by tumor necrosis
factor-α, was significantly higher in the NAFLD mice model exposed to moderate amounts of alcohol.17 Therefore, decreased in-
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Figure 1. Moderate alcohol consumption decreases the risk of non-alcoholic fatty liver disease: a meta-analysis of 43,175 individuals. OR, odds ratio; CI,
confidence interval; NAFLD, nonalcoholic fatty liver disease. *Female data.
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sulin resistance improved liver fibrosis. However, further research
is needed in the future as mechanism has not been fully revealed.
The frequency and type of alcohol consumption had varying effects on fatty liver development. Especially binge drinking may be
harmful drinking patterns and has been defined differently in
many studies. According to the National Institute of Alcohol
Abuse and Alcoholism, binge drinking was defined as the consumption of alcohol that makes a person reach a blood alcohol
concentration (BAC) of 0.08 g/dL. BAC of 0.08 g/dL generally occurs in men after consuming five or more drinks in about 2 hours,
and in women after consuming four or more drinks over the same
time span.18 Binge drinking resulted in increased liver fibrosis
compared to non-binge drinkers.19 In the case of wine, it had the
effect of preventing fatty liver development compared to other
types of beer or liquor and the effect was attributed to non-alcoholic component in wine based on animal experiments, but the
effect in humans needs to be elucidated.20 These results suggested that alcohol consumption below moderate levels contributed
to the improvement of liver histology based on various mechanisms.
In addition, moderate alcohol drinkers might belong to higher
socio-economic classes, with higher levels of education, more
prone to physical activity, are used to consume alcohol within safe
limits. In summary, a few studies showed that moderate drinking

had beneficial effects on the development and progression of fatty liver, but studies were limited for the retrospective design and
relatively short follow-up periods.
The protective results presented above are summarized in Table 1.

DETRIMENTAL EFFECT
It is also known that even modest alcohol consumption leads to
the development and progression of fatty liver, and less than 20
g/day alcohol drinking in both men and women exacerbates the
disease and increases liver-related mortality due to hepatocellular
carcinoma. Even episodic drinking (at least 1 case/month) increases progression of fibrosis with increased alcohol consumption, as
shown in patients with biopsy-proven NAFLD.21-23 Hepatocellular
carcinoma (HCC) incidence increased synergistically in NAFLD patients compared to non-drinkers.24 In Korean participants, the incidence of HCC was associated with hepatits B or C viral infection, whereas in elderly NAFLD patients, a daily consumption of
alcohol of 20 g increased the risk of HCC. Relatively safe alcohol
consumption was 6 (standand) drinks/week or less, and as the
consumption increased, the risk of cirrhosis increased in a dosedependent manner.25 In another Italian study, alcohol consumption less than 30 g/day was considered as the safe upper limit to

Table 1. Protective effect of moderate alcohol intake in NAFLD

Study

Type of study

Patient

Outcome
measure

Result

Dixon et al.6 (2001)

Cross-sectional
cohort study

105 patients

Liver biopsy

Moderate alcohol consumption was associated with a
decreased risk of NASH (OR, 0.35; 95% CI, 0.12–1.00).

Suzuki et al.7 (2007)

Cross-sectional
and prospective
communitybased study

1,177 patients

Blood ALT

Moderate alcohol consumption was associated with
decreased odds (AOR, 0.5 [0.3–0.9], P=0.032) in the
older group

Gunji et al.8 (2009)

Cross-sectional,
communitybased study

5,599 patients

Ultrasonography Alcohol intake reduced the risk of fatty liver (OR, 0.82;
95% CI, 0.68–0.99; and OR, 0.75; 95% CI, 0.61–0.93)

Mitchell et al.20 (2018)

Cross-sectional,
cohort study

187 patients

Liver biopsy

Dunn et al.15 (2012)

Cross-sectional
cohort study

251 lifetime modest Liver biopsy
drinkers; 331
non-drinkers

Moriya et al.13 (2015)

Community-based 3,773 men and
cohort study
1,524 women

Modest alcohol consumption (1–70 g per week) was
associated with a decreased risk of advanced fibrosis
(OR, 0.33; 95% CI, 0.14–0.78; P=0.01) compared to
lifetime abstainers
Modest drinkers had significantly lower odds for fibrosis
(OR, 0.56; 95% CI, 0.41–0.77)

Ultrasonography Men: moderate drinking (OR, 0.79; 95% CI , 0.68–0.90)
Women: moderate drinking (OR, 0.71; 95% CI, 0.52–0.96)

NAFLD, nonalcoholic fatty liver disease; OR, odds ratio; CI, confidence interval; ALT, alanine aminotransferase; AOR, adjusted odds ratio.
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prevent liver damage.26,27
The safe limit of alcohol consumption in patients with NAFLD
should be reduced especially for those with comorbid diseases
such as type 2 diabetes mellitus, obesity, hepatitis B or C viral infection, metabolic syndrome and advanced liver disease, which
can cause liver fibrosis and damage even with relatively small
amounts of alcohol consumption. Obesity is a detrimental factor
increasing the risk associated with alcohol consumption. As mentioned before, NAFLD is not only a hepatic disease but also a
component of metabolic syndrome, and develops combined with
other metabolic diseases. The mechanism is not fully understood,
but alcohol consumption and body mass index were strongly associated with long-term mortality.28-30 The mechanism of association between non-heavy alcohol drinking and fibrosis is not fully
understood. The results presented above are summarized in Table 2.
Our data from Kangbuk Samsung Cohort study demonstrated
that serum fibrosis markers in NAFLD increased even with low
and moderate alcohol consumption.31 We performed a retrospective cohort study of 58,927 Korean adults with NAFLD and low fibrosis scores, who were followed for worsening of fibrosis scores.
This cohort study was performed using a subsample of the Kangbuk Samsung Health Study (KSHS), a large cohort study conducted at the Health Screening Clinics of the Total Healthcare Center
of the Kangbuk Samsung Hospital. In Korea, employees are required to participate in annual or biennial health examinations by
the Industrial Safety and Health Law. Over 80% of participants of
the KSHS are employees and are expected to undergo repeated

health examinations every 1 to 2 years, depending on their age
and job title, resulting in relatively high follow-up rates. It also
provides a strong opportunity to perform a longitudinal cohort
study. During the median follow-up of 8.3 years, 5,630 subjects
with a low fibrosis score progressed to intermediate or high fibrosis score. After adjustment for confounders, the multivariable-adjusted hazard ratios (HRs) with 95% confidence interval (CI) for
worsening of the fibrosis-4 index, one of the noninvasive fibrosis
scores, comparing light and moderate drinkers with non-drinkers,
were 1.06 (0.98–1.16) and 1.29 (1.18–1.40), respectively. Similarly, using the NAFLD fibrosis score, another fibrosis score, the corresponding HRs (95% CI) comparing light and moderate drinkers,
with non-drinkers were 1.09 (1.02–1.16) and 1.31 (1.23–1.40), respectively (Table 3). When the changes in alcohol drinking and
confounders were monitored over time, the association of moderate drinkers with worsening of liver fibrosis score remained significant. Our findings indicate that even low amounts of alcohol are
associated with progressive liver disease in NAFLD. Given that alcohol is a known carcinogen at low doses and harmful to liver
health, patients with NAFLD should be advised against regular
consumption even in non-heavy amounts of alcohol.
Indeed, alcohol consumption has been shown to have multiple
effects on the liver. Alcohol reaches the liver via the portal vein,
induces triglyceride accumulation and hepatic oxidative stress,
and also increases gut permeability. But the mechanism of association between non-heavy alcohol drinking and liver fibrosis is not
fully understood. In the future, longitudinal studies are expected

Table 2. Detrimental effect of moderate alcohol intake in NAFLD

Study

Type of study

Patient

Outcome measure

Result

Åberg et al.5 (2018)

Cohort study

6,732 patients

Liver disease
progression, HCC,
liver-related death

Alcohol use (HR, 1.002; 95% CI, 1.001–1.002)
Alcohol was signiﬁcant even when average
alcohol consumption was within the
limits currently deﬁning nonalcoholic
fatty liver disease.

Bellentani et al.23 (2000)

Cross-sectional
cohort study

257 patients

Ultrasonography

Risk for steatosis was higher by 2.8-fold
(95% CI, 1.4–7.1)

Hézode et al.21 (2003)

Cohort study

260 patients with
Liver biopsy
chronic hepatitis C

Becker et al. 26 (1996)

Cohort study

13,285 patients

The proportion of patients with moderate
(F2) or marked (F3) fibrosis or cirrhosis
(F4) gradually increased from 29.0% in
abstinent patients to 67.6% for an intake
between 31 and 50 g/day (P<0.001)

Death certificates and A dose‐dependent increase in relative
the hospital discharge risk of developing alcohol‐induced liver
register
disease for both men and women, with
the steepest increase among women.

NAFLD, nonalcoholic fatty liver disease; HCC, hepatocellular carcinoma; HR, hazard ratio; CI, confidence interval.
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666

134,238.9

128,526.4

Light drinkers

Moderate drinkers

129,248.1

122,233.9

Light drinkers

Moderate drinkers

125,943.0

Moderate drinkers

2,667

2,434

1,547

3.953

3,122

2,350

2,261

1,792

1,577

Incident
cases

21.2

18.6

18.5

32.3

24.2

28.7

17.6

13.3

18.5

Incidence
density
(per 103 PY)

30.0

25.5

22.2

37.3

27.9

31.9

16.6

13.0

19.8

2-Year

95.5

83.8

77.2

113.0

85.7

101.4

59.2

45.1

67.6

5-Year

Cumulative Incidence
(per 103 person)

<0.001

1.22 (1.14–1.31)

1.05 (0.98–1.13)

1.00 (reference)

<0.001

1.36 (1.29–1.45)

1.08 (1.02–1.15)

1.00 (reference)

<0.001

1.35 (1.26–1.46)

1.10 (1.02–1.19)

1.00 (reference)

Age- and sexadjusted HR
(95% CI)

0.007

1.09 (1.01–1.19)

0.99 (0.91–1.07)

1.00 (reference)

<0.001

1.31 (1.23–1.40)

1.09 (1.02–1.16)

1.00 (reference)

<0.001

1.29 (1.18–1.40)

1.06 (0.98–1.16)

1.00 (reference)

Model 1

0.005

1.10 (1.02–1.20)

1.00 (0.92–1.08)

1.00 (reference)

<0.001

1.31 (1.23–1.41)

1.09 (1.02–1.17)

1.00 (reference)

<0.001

1.32 (1.21–1.44)

1.09 (1.00–1.19)

1.00 (reference)

Model 2

Multivariable-adjusted HR* (95% CI)

<0.001

1.24 (1.16–1.33)

0.96 (0.90–1.03)

1.00 (reference)

<0.001

1.26 (1.18–1.34)

0.96 (0.90–1.03)

1.00 (reference)

<0.001

1.19 (1.09–1.29)

0.91 (0.83–0.99)

1.00 (reference)

HR (95% CI)†
in model using timedependent variables

NAFLD, nonalcoholic fatty liver disease; FIB-4, fibrosis-4; NFS, nonalcoholic fatty liver disease fibrosis score; APRI, aspartate aminotransferase to platelet ratio index; HR, hazard ratio; CI, confidence interval.
*Estimated from parametric proportional hazard models. Multivariable model 1 was adjusted for age, sex, body mass index (BMI), center, year of screening exam, smoking status, regular exercise, education
level, history of diabetes, medication for diabetes, history of hypertension, medication for diabetes and medication for dyslipidemia; model 2: model 1 plus adjustment for Homeostatic Model Assessment of
Insulin Resistance (HOMA-IR) and high-sensitivity C-reactive protein (hs-CRP). Among 56,545 participants with HOMA-IR and hsCRP measurements.
†
Estimated from parametric proportional hazard models with alcohol intake, smoking status, regular exercise, diabetes, hypertension and BMI as a time-dependent categorical variables and baseline age, sex,
center, year of screening exam, and education level as time-fixed variables.

P for trend

83,600.0

131,017.9

Non-drinkers

Light drinkers

Based on APRI

P for trend

81,938.9

Non-drinkers

Based on NFS

P for trend

85,160.1

Personyears (PY)

Non-drinkers

Based on FIB-4

Categories of alcohol
intake

Table 3. Worsening of non-invasive fibrosis markers by alcohol intake category among 58,927 participants with NAFLD and low probability of advanced fibrosis based on FIB-4, NFS and APRI at baseline
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to demonstrate the inter-relationships between moderate alcohol
consumption, genetic factors, impact of type/pattern of alcohol
use and liver related outcomes.

ryngeal cancer, esophageal SCC, as well as colorectal and female
breast cancer increased.

Extrahepatic effect of moderate alcohol
consumption in NAFLD

CONCLUSION

Among the various extrahepatic effects, the most common
cause of death for NAFLD patients is cardiovascular disease
(CVD).32 According to the case control study, NAFLD increases carotid artery intima-media thickness33 and artery wall stiffness.34
Twenty-seven studies, all of which were subsequently analyzed by
larger meta-analysis, have also found that NAFLD and CVD
shared a strong connection.35
As shown above, the risk of CVD is known to be high in NAFLD
patients. However, there is not much evidence for the effect of
moderate alcohol consumption on CVD risk. In cross-sectional
and epidemiological studies, the effect of alcohol consumption on
CVD risk in the general population showed a J-curve relationship.
A cross-sectional study of 10,581 people in South Korea also
showed that the prevalence of carotid plaques (55.3% vs. 43.4%,
P <0.001) and carotid artery stenosis (11.0% vs. 5.5%, P <0.001)
was higher in non-drinkers than in modest drinkers.36 Also, a
Finnish study showed that alcohol consumption of up to 49 g/day
was associated with a 22–40% reduction of incidental CVD.
Compared to people who do not drink alcohol at all, people who
drink 0–9 g/day had a 21% decrease in mortality. However, this
effect was only found in non-smokers, and an increase in mortality was reported in those who consumed over 30 g/day of alcohol.37 However, it remains debatable whether moderate alcohol
drinking in patients with NAFLD is effective in preventing in CVD,
and it is difficult to reach a clear conclusion at this point.
Another cause of death in NAFLD patients is cancer. The relationship between alcohol consumption and cancer has been
widely known since the past. In a meta-analysis study, moderate
drinking significantly increased the incidence of male colorectal
cancer and female breast cancer, whereas it decreased the incidence of both female and male hematologic malignancy.38 Another meta-analysis study showed that light drinking was associated
with the risk of oropharyngeal cancer (relative risk [RR], 1.17; 95%
CI, 1.06–1.29), esophageal squamous cell carcinoma (SCC) (RR,
1.30; 95% CI, 1.09–1.56), and female breast cancer (RR, 1.05;
95% CI, 1.02–1.08).39 Taken together, the two meta-analyses
showed that the incidence of lung cancer, thyroid cancer, and hematological malignancy decreased, while the number of orophahttp://www.e-cmh.org

Moderate alcohol consumption in patients with NAFLD has various effects. Some studies have reported that it prevents NAFLD
development and progression, while others have reported deterioration of steatohepatitis and fibrosis. In addition, moderate alcohol consumption can be harmful in liver-related NAFLD outcomes
in patients with NAFLD/NASH, especially for those with old age,
obesity, metabolic syndrome, viral hepatitis, and advanced liver
disease.
The extrahepatic beneficial effects associated with moderate alcohol drinking were reduction of insulin resistance and CVD risk,
while the adverse effects included increase in the incidence of
oropharyngeal cancer, esophageal SCC, as well as colorectal and
female breast cancer.
Various results have been derived on the effect of moderate alcohol drinking on NAFLD, and there are many reasons for this.
Some bias may exist, as the method for measuring the amount of
alcohol consumption depends on the questionnaire. Moreover,
the different definitions of moderate alcohol composition in each
paper may also be the cause.40
Further longitudinal study is needed about the impact of moderate alcohol consumption on different stages of NAFLD. However, considering the basic medical principle of “Do No Harm”, it is
still premature to recommend moderate drinking in patients with
NAFLD. With NASH and NASH-fibrosis concerns for an increase in
mortality due to HCC, so it is questionable whether the current
standard of moderate consumption is safe in patients with NAFLD
especially for those with comorbid diseases or advanced liver fibrosis.
NAFLD is a multisystem disease that requires continuous attention and research. It is hoped that clear and comprehensive mechanisms will be established in the future, developing strategies to
control the progression of the disease as well as its impact on
moderate alcohol consumption.
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