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COMMENTARY

High Variability on
Alcohol Intake
Threshold in Articles
Using the MAFLD
Acronym
Hepatic steatosis (fatty liver)-
associated chronic liver dis-

ease is the main cause of liver-related
morbidity and mortality worldwide,
with a steadily increasing incidence
and prevalence. With the advent of
highly effective direct-acting antiviral
regimes for chronic hepatitis C infec-
tion, fatty liver is the most prevalent
etiology of early and advanced chronic
liver disease.1

The two main causes of fatty liver
disease are alcohol-associated liver
disease (ALD) and nonalcoholic fatty
liver disease (NAFLD). Moreover, many
patients have both conditions, so they
are considered to have dual etiology
fatty liver disease.2 Although there is
some agreement on the amount of
alcohol required to define the exis-
tence of ALD, whether fatty liver dis-
ease associated with the metabolic
syndrome should exclude any alcohol
intake is a matter of controversy. This
debate is based on the fact that alcohol
intake is present in up to 28% of pa-
tients diagnosed with NAFLD and
alcohol consumption appears to play a
role in disease progression.3 Since its
first description in 19804 until the mid-
2019, the term “NAFLD” had not been
formally revisited. The need for a
revised nomenclature to redefine pa-
tients with NAFLD was initially pro-
posed by Eslam et al in 2019.5 One year
later, the new term “metabolic-associ-
ated fatty liver disease” (MAFLD) was
coined in a consensus-driven proposal.6

The term NAFLD was initially
defined by excessive hepatic fat accu-
mulation associated with obesity and/
or insulin resistance.4 Additionally, the
exclusion of both secondary causes
and a daily alcohol consumption >30 g
for men and >20 g for women was
required to establish the diagnosis.7
However, there have been several
calls for a “positive criteria” rather
than “exclusion criteria”-based
approach to accurately define the en-
tity as a whole and link it to its path-
ogenesis. Thus, the term MAFLD was
proposed to replace NAFLD, based on
evidence of hepatic steatosis proven by
imaging techniques, blood biomarkers,
or liver histology, in addition to one of
the following three criteria: (1) over-
weight/obesity, (2) type 2 diabetes
mellitus, or (3) two cardiometabolic
risk factors.8 Although several state-
ments have supported the use of the
name MAFLD,8–12 there is no
consensus regarding the revised
nomenclature of NAFLD.13–15 To
address these issues, a recent joint
AASLD-EASL conference along with
multiple interested parties, including
other liver associations and patient or-
ganizations, was recently held to reach
an agreement on new nomenclature
(https://www.aasld.org/news/reaching-
consensus-nafld-nomenclature).

One of the unmet needs in this new
effort to revise the current nomencla-
ture is defining the amount of alcohol
that would be included as part of the
new definition, that would likely
replace the NAFLD acronym. Although
there is near universal agreement on
that heavy daily alcohol intake (>60 g/
day in men and >40 g/day in women)
should be considered positive criteria
for defining ALD etiology, it is unclear
what level of alcohol consumption
should be included in a novel disease
terminology that will likely replace the
diagnosis of NAFLD (i.e., MAFLD or an
alternative name). To wit: what is the
threshold of daily/weekly alcohol
intake that should be used to differen-
tiate between NAFLD/MAFLD alone,
dual etiology of fatty liver disease, and
ALD alone? Since the management and
prognosis of these three entities differ,
it is important to clearly define these
consumption ranges. This commentary
discusses the current use of the newly
proposed MAFLD acronym and the
different alcohol consumption ranges
defined under that acronym in original
manuscripts during the last 3 years.
Because its use is heavily influenced by
different opinion leaders and conti-
nental liver societies, we also per-
formed an analysis per continent and
the countries where this term has been
adopted.

Use of the New Term
MAFLD: Geographical
Differences

We first assessed the use of the
acronym “MAFLD” during the last 3
years (the initial publication was in
2020) using PubMed. All manuscripts
published in English from May 2020
until July 2022 were included. Articles
in PubMed are freely accessible and the
PubMed identifiers of the selected
publications are provided (see supple-
mentary material). The literature
retrieved in this systematic review was
conducted following the Preferred
Reporting Items for Systematic Reviews
and Meta-Analyses reporting guide-
lines.16 Specifically, the terms “MAFLD”
vs “NAFLD” vs “NASH” (nonalcoholic
steatohepatitis) were used to retrieve
all articles that contained those terms.
Data regarding the country and the
continent (if more than one continent,
the publication was considered as
global) were collected. Figure 1A shows
the number of papers published using
different nomenclatures. It clearly
shows that the usage of the terms
NAFLD and NASH has slightly increased
during these years and that the new
terminology did not decrease their use.
The use of the term MAFLD increased
from 2020 (119 manuscripts) to an
estimate of 536 manuscripts in 2022.
Although the relative contribution of
the term MAFLD to publications is
steadily increasing, it still only repre-
sented w4.5% of manuscripts related
to fatty liver disease associatedwith the
metabolic syndrome.

We further analyzed the details of
MAFLD publications. Out of the 676
publications selected (from 2020 to
mid-July 2022), a total of 654 papers
were scrutinized. Papers were sorted
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Figure 1. Usage of MAFLD acronym in scientific publications (PubMed). (A) Usage
comparison of the terms NASH, NAFLD, and MAFLD in all specialties scientific
publications (PubMed). Studies during pregnancy and those that included pediatric
populations were excluded. (*) Estimated rate of publications for the second half of
2022 based on the first half trend. (B) Usage of MAFLD acronym by continent. (C)
Usage of MAFLD acronym by the top-ten countries. Countries with less than 12
publications per year are not shown.
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by geographical region considering the
continents and/or countries of the au-
thors’ institutions. When publications
were considered by continent, the
largest number were from Asia (275
out of 654 publications, 42%), fol-
lowed by Europe (169 papers, 26%),
the Americas (South and North, 5%
and 4%, respectively), Australia (3%)
and Africa (2%) (Figure 1B). The
remaining 18% was considered global
since more than one continent was
involved. Regarding the allocation by
country, 504 (77%) of the publications
could be assigned to a specific country.
China was the dominant contributor
country in Asia (174 publications
within the three-year period), followed
by Italy (58 papers) in Europe. The use
of this new term was similar in the
remaining countries as indicated in the
figure, with a total number of manu-
scripts that ranges from 11 to 23
publications per year (Figure 1C).
Alcohol Consumption
Thresholds in Papers
Using the Term MAFLD

Despite the rising prevalence of
harmful alcohol use, there is no global
consensus on the definition of “at-risk
drinking.” The UK Chief Medical Offi-
cers consider as an easy and compre-
hensible threshold for hazardous
alcohol intake the strict amount of 14
units per week, equal for men and
women. Per this definition, the equiv-
alent amount of alcohol in units would
be 1 unit ¼ 8 g of pure alcohol (eg, a
small glass of wine is 1.5 units, or a
pint of beer is 2 units).17 Other reports
on alcohol use different measures
(volume, grams per day, and so on).
However, the National Institute on
Alcohol Abuse and Alcoholism (NIAAA)
defines alcohol use disorder as a con-
sumption of >28 drinks per week in
men and >21 drinks per week in
women, or binge drinking (defined as
>5 drinks in males and >4 drinks in
females, consumed over a 2-hour
period). Moreover, the NIAAA states
that a “standard drink” in the United
States contains 14 g of alcohol (12 oz of
beer, 5 oz of wine, or 1 oz of liquor).18

Given the global prevalence and rising
incidence of fatty liver disease, reaching
a consensus on the standard units to
measure alcohol intake has become an
urgent priority as highlighted in several
manuscripts.17,19

In our analysis, the amount of
alcohol intake included in studies/
manuscripts using the MAFLD nomen-
clature was categorized as “not well-
defined” when no mention of the
amount of alcohol consumption was
specified, either in the methods or the
result section. When specified, alcohol
intake included under the MAFLD
umbrella was stratified into two levels:
“nonrestricted threshold” (g of alcohol:
>20 g/day for women or >30 g/day
for men; or number of drinks: >2
drinks/day or >3 drinks/day, respec-
tively) or “restricted cutoff” that
included moderate drinking (<20 g/
day for woman or <30 g/day for men;
or <2 drinks/day or <3 drinks/day,
respectively). Binge drinking or other
patterns of alcohol consumption were
rarely considered throughout the
different studies. Of note, the imple-
mented cutoffs in this study were
selected based values that are consid-
ered by both EASL and AASLD clinical
guidelines.20,21



Figure 2. Alcohol intake categorization in studies using MAFLD nomenclature. (A)
Global thresholds of alcohol intake. (B) Thresholds of alcohol by continent.
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A total of 654 studies were scruti-
nized in terms of alcohol threshold to
define MAFLD vs dual etiology
MAFLD/ALD. Studies were allocated
into three groups: those allowing any
alcohol consumption (“nonrestricted
threshold”; 18%), those including
restrictive alcohol intake (“restricted
cutoff”; 28%), and studies without
alcohol intake threshold definition
(“not well-defined”; 50%) (Figure 2A).
The results indicate that most papers
did not include a clear definition and
that there was high variability in the
threshold used to include patients with
significant alcohol intake. Next, the
geographical location (stratifying by
continent) was collected to identify
potential differences in MAFLD defini-
tion (Figure 2B). When comparing by
continent, significant differences were
observed in Africa-Middle East, where
the percentage of publication that
included a “nonrestricted threshold”
was higher than in other continents.
These data suggest that the threshold
of alcohol intake in the MAFLD defini-
tion remains unclear regardless the
geographical location.
Urgent Need for
Consensus on Alcohol
Consumption Thresholds
in the New Nomenclature
of Fatty Liver Disease

The number of publications using
the new MAFLD nomenclature is
rapidly increasing since 2020, yet they
only represent a minority of papers
referring to fatty liver diseases due to
metabolic syndrome. Importantly, the
amount of alcohol that is allowed in
the new nomenclature is either poorly
defined or very heterogeneous. Thus, it
is imperative that the international
effort to update the nomenclature of
fatty liver disease, including the recent
joint AASLD-EASL conference, should
also focus on the amount of alcohol
intake that defines ALD, NAFLD/
MAFLD, and dual etiology of fatty liver
disease. A multinational Delphi
consensus might be an extremely use-
ful approach to address this unmet
need. Given the high global prevalence
of concurrent metabolic syndrome and
alcohol consumption, the subcategory
of dual etiology fatty liver disease with
clearly defined alcohol consumption
thresholds should be promptly
included in the revised nomenclature.
Large natural history studies of alcohol
intake suggest that the threshold of
safe alcohol intake may be lower than
previously believed, particularly for
liver-related complications.22 Besides
the synergistic effect between alcohol
consumption and metabolic syn-
drome,21,23 there is individual suscep-
tibility to progress into advanced
fibrosis influenced by the combination
of behavioral, environmental, genetic,
and epigenetic factors.24

In addition, a special consideration
on how alcohol intake should be eval-
uated in the design of clinical trials
must be taken. In this regard, patients
being enrolled in NASH clinical trials
should be carefully assessed for
alcohol intake using both self-reports
methods (i.e., Alcohol Use Disorders
Identification Test) and alcohol bio-
markers (ie, either urine-based [ethyl
glucuronide/ethyl sulfate] or blood-
based [phosphatidyl ethanol]). A
recent study already has demonstrated
the potential usefulness of alcohol
biomarkers in unmasking the unno-
ticed alcohol consumption in NAFLD
patients.3 Ideally, alcohol assessment
should be performed at enrollment
and during follow-up. In addition, the
role of any alcohol intake in treatment
or placebo responses should be incor-
porated in NAFLD clinical trials.

In summary, we think that if
MAFLD refers to patients traditionally
considered with NAFLD, those with a
very high alcohol intake should not be
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included in this definition. Otherwise,
the role of alcohol and the need to treat
the underlying alcohol use disorder
would be overlooked. Rather, patients
with both metabolic syndrome and
high intake of alcohol should be
considered to have a “dual etiology”
disease, concept that is being increas-
ingly used in the medical literature.24

Thus, a “restricted” alcohol consump-
tion should be globally adopted to
differentiate MAFLD from dual etiology
fatty liver disease.3
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