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Effect of alcohol consumption on nonalcoholic fatty liver disease
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Abstract: The prevalence of nonalcoholic fatty liver disease (NAFLD) is estimated to be 26.3% among 
the US population. A subset of this population exhibits an aggressive histological phenotype, nonalcoholic 
steatohepatitis (NASH) with ≥ stage 2 fibrosis, which may progress to cirrhosis. The definition of NAFLD 
excludes excessive alcohol intake, which is well known to cause alcoholic liver disease and will not be 
discussed here. Most NAFLD clinical trials use ~14 drinks per week as the cutoff for excessive alcohol intake. 
Alcohol consumption below this threshold, which we define as moderate alcohol consumption, is common 
in the US. According to the 2012 Behavioral Risk Factor Surveillance System (BRFSS), 56% of the US adult 
population consume alcohol, but only 8.2% report drinking heavily and 18.3% report binge drinking. The 
American Association for the Study of Liver Diseases (AASLD) Practice Guidance of 2018 states that there 
are insufficient data to make a recommendation with regard to moderate alcohol consumption in patients 
with NAFLD, citing a lack of longitudinal studies that examine the impact of moderate alcohol consumption 
on disease progression and its extrahepatic harms versus benefits, specifically in individuals with established 
NAFLD. NAFLD prevalence studies have generally noted a negative correlation between modest alcohol 
consumption and NAFLD. However, prevalence studies have limited application to patients with established 
NAFLD who present to the clinic. There can also be many confounding factors, because modest alcohol 
consumption is also negatively associated with some NAFLD risk factors, and those risk factors may not 
be adequately adjusted for in analyses. The prevalence of NASH with significant fibrosis (≥ F2) is more 
important because this is the group that is believed to have progressive disease. Thus, cohort studies of 
disease progression are more important from the patient’s standpoint. Because these patients have already 
developed NAFLD or NASH, their interest lies in their odds of disease progression if they have moderate 
alcohol consumption compared to abstinence. It is also noteworthy that cardiovascular disease is the most 
important cause of death among patients with NAFLD. Moderate alcohol consumption has been associated 
with a reduction in overall mortality, but mostly in cardiovascular mortality. However, this protective effect 
has not been demonstrated specifically in patients with NAFLD.
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Alcohol and the prevalence of nonalcoholic fatty 
liver disease (NAFLD)

In the general population, data from cross-sectional studies 
suggest that modest to moderate alcohol consumption is 
associated with a lower prevalence of NAFLD compared 
to abstinence from alcohol. Although these studies can 
be useful for guiding public policies, they have limited 
application to the patient with NAFLD or nonalcoholic 
steatohepatitis (NASH) who presents to the clinic. In a 
meta-analysis using data from eight different studies and 
their own Argentinean cohort, Sookoian et al. sought to 
delineate the association between alcohol intake and the 
prevalence of NAFLD (1). This study included 43,175 
people who were divided into two groups, namely non-
drinkers (defined as 0 g/day of alcohol intake; n=30,791) 
and modest to moderate drinkers (defined as <40 g/day 
of alcohol intake; n=12,384). The analysis showed that 
the group with modest to moderate alcohol intake had 
decreased odds of NAFLD compared to the non-drinkers. 
The authors concluded that modest to moderate alcohol 
intake is associated with a 31% protective effect against 
developing NAFLD. However, in a later meta-regression 
analysis incorporating data from six combined studies 
(n=42,059), BMI was shown to be a potential confounder, 
because those who consumed a modest amount of alcohol 
appeared to have lower BMIs compared to abstainers (2).  
Nonetheless, the results suggest that modest alcohol 
consumption is inversely associated with the diagnosis of 
NAFLD for those without a known diagnosis of NAFLD.

Alcohol and the prevalence of NASH

NASH is a histologically advanced stage of NAFLD 
characterized by steatosis with inflammation and ballooning 
degeneration. Given that moderate alcohol consumption 
may protect against the development of NAFLD in the 
general population, this prompts the question of whether 
moderate alcohol consumption protects against NASH in 
those with established NAFLD.

In  b iopsy-proven  NAFLD,  modera te  a l coho l 
consumption appears to be associated with a lower 
prevalence of NASH and fibrosis when compared to 
abstinence in three independent study groups. A meta-
analysis of 822 participants (550 drinkers and 272 non-
drinkers) performed by Sookoian et al.  (1),  which 
incorporated data from the NASH Clinical Research 
Network (3) and their Argentinean cohort, showed a 

decreased prevalence of steatohepatitis and fibrosis in those 
with NAFLD among moderate drinkers compared to non-
drinkers (OR: 0.501, 95% CI: 0.340–0.740, P<0.0005). 

A study by Mitchell et al. of 187 patients with biopsy-
confirmed NAFLD yielded similar results (4): modest 
consumption, which was defined in this study as <70 g/week, 
was associated with lower fibrosis scores compared to 
abstinence (OR: 0.33, 95% CI: 0.14–0.78, P=0.01) with a 
trend toward non-significance in the moderate consumption 
group, which was defined in this study as ≥70 g/week (OR: 
0.16, 95% CI: 0.02–1.11, P=0.06). This protective effect 
was not demonstrated in binge drinkers who consumed 
similar amounts of alcohol with respect to their non-binge 
drinking counterparts compared to abstainers.

Gene expression analysis from liver biopsies has revealed 
a marked inhibition of immune response pathways in 
modest drinkers compared to non-drinkers, which may 
account for the lowering of liver fibrosis and hepatocellular 
injury (5). A microarray hierarchical cluster analysis of 
biopsied liver tissue from Japanese patients showed a 
between-group difference in gene expression clusters, 
namely that the modest alcohol consumption group  
(<20 g/day) exhibited reduced expression of genes associated 
with several immune response pathways, most notably 
those involving monocytes. Subsequent RT-PCR revealed 
decreased expression of ICAM1 and PSMB9 in the modest 
alcohol consumption group and a trend toward lower TLR4 
expression. Recent evidence has shown that a chronic 
inflammatory state induced by endogenous TLR ligands 
and their recruitment of macrophages is associated with 
increased adiposity (6,7). Therefore, together these findings 
suggest that modest alcohol consumption may play a role in 
the suppression of the pro-inflammatory state in metabolic 
syndrome and in the lower prevalence of NASH.

There are several limitations to the studies that have 
reported a decreased prevalence of NASH among modest 
drinkers. Upon review, certain confounders have not been 
adequately adjusted for at the individual level in the above 
studies (e.g., BMI, insulin resistance, socioeconomic status, 
sex, cumulative exposure, reverse causation) (8). Drinking 
pattern also appears to be an important factor to consider, as 
binge drinking does not appear to have protective effects (4).  
In addition, some studies provide evidence that the type of 
alcoholic beverage may influence prevalence (4,9), which 
raises the question of whether the protective effect is due to 
ethanol itself or other components of alcoholic beverages; 
it is unclear whether the above studies have adjusted for 
this possibility. Furthermore, the above studies are cross-
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sectional and therefore cannot draw a causal link between 
exposure and disease; longitudinal studies are needed to 
verify such a relationship.

The effect of alcohol on disease progression

One of the most important clinical questions regarding 
the effect of alcohol consumption on NAFLD is its effect 
on disease progression. The AASLD Practice Guidance 
published in 2018 notes that the natural history of NAFLD 
and ongoing alcohol consumption is largely unknown, citing 
a lack of longitudinal studies (10). Since its publication, 
there have been a few important longitudinal studies 
published that dispute the protective effect of alcohol 
on NAFLD progression. For example, Chang et al. (11)  
followed a large cohort of 57,254 Korean participants 
with ultrasound-confirmed NAFLD to determine the 
effect of alcohol on noninvasive NAFLD fibrosis markers 
FIB4, NFS, and APRI. Chang et al. reported that after 
adjusting for several confounding variables, including 
hsCRP, HOMA-IR, BMI, smoking status, regular exercise 
and educational level, the hazard ratios (HRs) for disease 
progression between light drinkers (1–9.9 g/day) and 
abstainers were 1.06, 1.09, and 0.99 for FIB4, NFS, 
and APRI, respectively. Similarly, the HRs for disease 
progression between moderate drinkers (10–29.9 g/day for 
men and 10–19.9 g/day for women) and abstainers were 
1.29, 1.31, and 1.09 for FIB4, NFS, and APRI, respectively. 
These results suggest that even light alcohol consumption 
is associated with a small but statistically significant risk for 
disease progression, and that moderate alcohol consumption 
is associated with a moderate risk for disease progression 
in patients with NAFLD. A major concern with this study, 
however, is whether these noninvasive indices are valid 
markers of NAFLD progression. 

The finding in the NASH CRN cohort that modest 
alcohol consumption is associated with a lower prevalence 
of NASH and less fibrosis (3) is only half of the story. A 
subsequent cohort study of the same patient population 
showed that modest alcohol consumption is associated 
with less NASH resolution but a similar improvement in 
fibrosis as abstinence (12), highlighting the fact that a cross-
sectional study and a cohort study can yield conflicting 
results in the same patient population. 

To evaluate the cumulative lifetime effect of moderate 
alcohol consumption on histological outcomes, and to 
address the existing gap in the literature of a randomized 
control trial in modest alcohol consumption, Sookoian  

et al. (13) conducted a Mendelian randomization study 
using a genetic variant (rs1229984 A;G) in the alcohol 
dehydrogenase (ADH1B) gene, in which A allele carriers 
reported an average of 6 g/day less alcohol consumption. The 
ADH1B gene was not directly linked to the pathophysiology 
of NASH, and individuals reporting excessive alcohol intake 
(>30 g/day for men, >20 g/day for women) were excluded 
from the study. Therefore, the ADH1B gene served as a valid 
instrument for instrumental analysis of moderate alcohol 
consumption. This study found that moderate alcohol 
consumption was associated with a higher NAFLD-Activity 
Score among 466 patients with biopsy-confirmed NAFLD, 
suggesting that modest alcohol consumption might lead to 
disease progression in patients with established NAFLD.

In contrast, studies from Japanese employees undergoing 
health or insurance examinations have generally shown an 
overwhelming protective effect of alcohol consumption. For 
instance, Moriya et al. (14) measured disease progression 
via ultrasound in a cohort of 5,297 Japanese employees, of 
which 26.7% exhibited NAFLD at baseline. In this study 
group, alcohol consumption, even up to excessive amounts 
(>280 g/week in men), appeared to protect against the 
development of NAFLD. It is reasonable to speculate that 
the unique circumstance of employee health or insurance 
examination poses a selection bias, as this type of result is 
generally not replicated in neighboring countries. 

Alcohol and cardiovascular mortality

Some patients with cardiovascular risk factors, such 
as NASH, may ask whether they can drink a modest 
amount of alcohol, because modest alcohol intake has 
been associated with lower overall mortality compared to 
abstinence or heavy drinking. A 2006 meta-analysis of 34 
studies across more than 1 million subjects confirmed this 
mortality benefit (15). Of note, mortality risk was lowest 
at the low dose of 6–7 g/day for men and 4 g/day for 
women. Table 1 lists four of the largest cohort studies that 
have examined the effect of modest alcohol consumption 
on overall mortality. These studies show that the optimal 
dose of alcohol is at or below 1 standard drink per day. 
Increased cirrhosis mortality, along with cancers, suicides, 
and accidents, were noted when consumption increased to  
2–3 drinks per day. A subgroup analysis in the largest 
cohort, the Cancer Prevention Study II, further showed 
that the mortality benefit of modest alcohol consumption 
may be limited to those who are ≥60 years old and have a 
history of heart disease, hypertension, stroke, or diabetes at 
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baseline (17). Furthermore, another large meta-analysis has 
shown that even moderate drinking is associated with certain 
types of cancers, including oropharyngeal cancer, esophageal 
squamous cell cancer, and female breast cancer (20).

Discussion

Although there is evidence to suggest that alcohol 
consumption protects against NAFLD development in 
the general population, findings on the effects of alcohol 
consumption among patients with NAFLD convey a more 
inconvenient reality. Most analyses on large cohorts of 
participants with established NAFLD indicate that alcohol 
consumption, even in modest amounts, leads to more 
disease progression, less disease improvement, and less 
NASH resolution. Beyond alcohol’s role in liver disease, 
the evidence suggests that moderate alcohol consumption 
is associated with lower all-cause mortality. Cardiovascular 
mortality is more difficult to reconcile, especially given that 
cardiovascular disease is the most common cause of death 
among patients with NAFLD (21,22). Given that these 
two disease processes share similar metabolic features, the 
methods to mitigate risk are also expected to be similar. For 
example, interventions such as diet, exercise, and weight 
loss benefit both cardiovascular and hepatic health. Given 
available evidence, and current lack thereof, regarding alcohol 
consumption in NAFLD, it would be difficult to recommend 
alcohol consumption as an approach to curtail risk, especially 
when certain other risk modifiers, such as diet, weight loss, 

and exercise, are universally touted as health promoting.
Beyond studies boasting its beneficial effects, alcohol 

has several detrimental effects. For example, alcohol 
consumption is associated with certain types of cancers 
(e.g., oral, esophageal, breast). In addition, both personal 
safety and development of dependence are risks of alcohol 
consumption. These risks have been noted above and 
in Table 1. Lest we be caught up in favoring one disease 
process over another, the existing evidence should caution 
clinicians against advocating for the use of alcohol in health 
promotion when it is non-essential to health.
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