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Steatotic liver disease was suggested as an overarching term encompassing various etiologies of hepatic steatosis.
Experts from multinational liver societies went through the Delphi process, including four rounds of surveys, and
consented to adopt a new nomenclature and definition instead of the conventional nonalcoholic fatty liver disease
(NAFLD). This was to improve the understanding of the patients and primary care physicians, with an explanation of
the pathophysiology in the name of the disease. Also, it could minimize the stigmatization of patients by using the
histological neutral term “steatosis” instead of “fatty”. Herein, we will discuss the changes and continuity between
the two nomenclatures, metabolic dysfunction-associated steatotic liver disease (MASLD) and NAFLD, as well as the
challenges to MASLD which need to be addressed in future. (Clin Mol Hepatol 2023;29:844-850)
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INTRODUCTION

In the 2023 European Association for the Study of the Liver
Congress, ‘steatotic liver disease (SLD)" was suggested as an
overarching term encompassing various etiologies of hepatic
steatosis. Experts from multinational liver societies went
through the Delphi process about the possible changes, can-
didates for the nomenclature, impact on the routine clinical
practice, etc. They proposed a new nomenclature and defini-
tion instead of the conventional “nonalcoholic fatty liver dis-
ease” (NAFLD). This was to improve the understanding of dis-
ease to patients and primary care physicians (PCPs). Also, it
could minimize the stigmatization of patients by using the
histological neutral term “steatosis” instead of “fatty”.

SLD is diagnosed either histologically or by imaging. SLD is
further divided into two sub-categories: SLD with cardiomet-
abolic risk factors (CMRF) and SLD without CMRF (Fig. 1). The
former is named ‘metabolic dysfunction-associated steatotic
liver disease (MASLD)’ when no other etiologies coexist. Met-
abolic dysfunction is defined as having one or more CMRF,
including a body mass index of >25; waist circumference of
>94 c¢m in Western men and =80 cm in Western women;
presence of impaired fasting glucose, impaired glucose toler-
ance, or diabetes mellitus; high blood pressure, high plasma
triglyceride levels; lower plasma high-density lipoprotein lev-
els; or dyslipidemia (Table 1). As the consensus was proposed
from the Western societies, the cut-offs for waist circumfer-
ence of Eastern men and women were not clearly provided.
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Referring to the cut-offs provided in the metabolic dysfunc-
tion-associated fatty liver disease (MAFLD) consensus from
the Asian Pacific Association for the Study of the Liver’, the
cut-offs would be =90 cm in Asian men and >80 cm in Asian
women.

Herein, we will discuss the changes and continuity be-
tween the two nomenclatures, MASLD and NAFLD, as well as
the challenges to MASLD which need to be addressed in fu-
ture.
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WHAT WOULD CHANGE?

SLD offers a more holistic approach to the
management of patients with dual etiology-
associated liver disease

In NAFLD, the exclusion of various factors for hepatic ste-
atosis (i.e., alcohol, viruses, and drugs) is the initial major step
in diagnosis. Patients with viral hepatitis and hepatic steato-

sis with nonalcoholic or metabolic causes are diagnosed with
viral hepatitis plus fatty liver but not NAFLD. Owing to the
absence of approved drugs for NAFLD and difficulty in life-
style modifications, the presence of fatty liver has been often
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Figure 1. The classification of Steatotic liver disease. Steatotic liver disease is diagnosed based on the presence of hepatic steatosis identified
by imaging or liver biopsy. Metabolic dysfunction-associated steatotic liver disease or metabolic dysfunction-associated alcohol-related liver
disease or other combination etiologies are diagnosed with the presence of cardiometabolic risk factors. Steatosis without cardiometabolic
risk factors is further sub-classified into SLD with other specific etiology of hepatic steatosis or cryptogenic steatotic liver disease. Figure is
modified from the recent consensus proposal.’ MetALD, metabolic dysfunction-associated alcohol-related liver disease; SLD, steatotic liver dis-
ease.

Abbreviations:

ALD, alcohol-related liver disease; CMRF, cardiometabolic risk factor; MAFLD, metabolic dysfunction-associated fatty liver disease; MASLD, metabolic dysfunction-
associated steatotic liver disease; MetALD, metabolic dysfunction-associated, alcohol-related liver disease; NAFLD, nonalcoholic fatty liver disease; NIT, non-invasive
test; PCP, primary care physicians
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overlooked.’ The impact of hepatic steatosis on the long-
term outcomes of viral hepatitis is complicated. For example,
hepatic steatosis may lead to a higher chance of hepatitis B
surface antigen seroclearance." However, concurrent hepatic
steatosis may exacerbate liver fibrosis,” increase the risk of
hepatocellular carcinoma (HCC) and is associated with an in-
creased overall mortality.’ Additionally, an increased number
of CMRFs is associated with an increased risk of overall mor-
tality, HCC, and extrahepatic cancers.” Therefore, increasing
the awareness of both the patients and PCPs for cardiometa-
bolic risks, which may coexist with other liver diseases, is cru-
cial. In this regard, the new term MASLD has enabled us to
characterize the multiple etiologies of liver disease and to
treat patients holistically by ruling in metabolic dysfunction
as the underlying pathophysiology without ruling out alco-
hol. This allows patients to identify and manage health issues
across multiple dimensions. In the presence of other etiolo-
gies of steatosis, including significant alcohol intake, it is sub-
classified as SLD with other etiologies. Alcohol is a major
combination etiology of SLD, in addition to CMRFs. Signifi-
cant alcohol intake was quantified as a weekly intake of 140
g or more in women and 210 g or more in men. Therefore,
they named it metabolic dysfunction-associated steatotic liv-
er disease with greater alcohol consumption (MetALD) as the
representative of this subclass, which signifies the presence
of CMRFs and significant alcohol intake as the dual etiologies
of hepatic steatosis. However, this subclass is not confined to
MetALD; other combination etiologies of steatosis with
CMRFs can be included (Fig. 1).

Overall, the adoption of the overarching term, SLD, offers
the advantages of comprehensive patient management and
a more holistic understanding of liver diseases.

Table 1. The criteria for cardiometabolic risk factors for adults

New nomenclature provides an increased
awareness of the pathophysiology and
treatment direction for patients

It is difficult for patients to understand the pathophysiolo-
gy and treatment options for NAFLD, as the name only im-
plies that it is not related to alcohol intake. However, with the
introduction of the new concepts of MASLD, MetALD, and al-
cohol-related liver disease (ALD), it could deliver more intui-
tive messages to patients and PCPs about disease etiology
and the direction of future treatment. In particular, MASLD
emphasizes metabolic dysfunction as its pathogenesis and
conveys a direct message to patients that metabolic parame-
ters should be managed for effective treatment of the dis-
ease. In summary, the positive criteria for the diagnosis of
MASLD provide patients and PCPs with a more patient-
friendly and comprehensible way of communicating about
the disease.

New nomenclature can avoid stigma of ‘fatty’
and ‘alcohol’

In English-speaking countries, the term “fatty” is often as-
sociated with negative connotations, leading to social stigma
and patient discomfort. In one study that surveyed 144 pa-
tients with NAFLD in a liver clinic located in Spain, 69% of
them responded that stigma was perceived to affect all four
domains: stereotypes, discrimination, shame, and social iso-
lation.® In another global survey of patients and healthcare
providers, 25-31% of the patients felt uncomfortable about
the diagnostic terms of NAFLD, while 32-49% of the health-
care providers felt the term was stigmatizing to the patients.’
Patients would suffer negative stereotypes from the word
“Fatty” in that they are perceived to be lazy, unmotivated,
and lacking in their willpower to control their self-inflicted
disease.

Body mass index =25 kg/m” (23 kg/m” for Asians) or waist circumference =94 cm (for men); 80 cm (for women) or ethnicity adjusted

Fasting serum glucose =100 mg/dL or 2-hour post-load glucose =140 mg/dL or HbA1C =5.7% or type 2 diabetes or treatment for type 2

diabetes

Blood pressure >130/85 mmHg or specific antihypertensive treatment

Plasma triglycerides =150 mg/dL or lipid lowering treatment

Plasma high-density lipoproteins-cholesterol <40 mg/dL or lipid lowering treatment
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To address this issue and prevent unintended social stigma,
the new nomenclature task force team has recommended
using the histologic term “steatosis,” instead of “fatty” in the
diagnosis." A Delphi process was conducted with 236 liver
disease professional panelists from 56 countries. The results
revealed that 61% and 66% of respondents considered the
terms “non-alcohol” and “fatty” to be stigmatizing. Further-
more, 74% of the respondents believed that these terms
were significantly flawed and advocated for renaming the
condition. On the other hand, the perceptions of stigma from
the providers to the patients may differ according to different
languages and cultures, for example, 32% from East Asia vs.
49% in the United States.” In some regions, there might be
no social stigma associated with the terms “fatty” or “nonal-
coholic,” and patients may feel comfortable with these labels.
Additionally, there could be areas where it is challenging to
effectively differentiate between the term “fatty” and the
newly proposed term “steatosis” due to unique language
characteristics. Depending on the regions and cultural con-
texts, the transition from “fatty” to “steatosis” may either be
ambiguous or not possible. Additionally, there is an issue of
over-medicalizing the term as steatosis is confusing to pa-
tients.""” However, this trial aimed to foster a more supportive
and understandable environment for patients by minimizing
stigmatization, encouraging better communication and care
in managing the disease.

The new nomenclature offers coexistence
of alcohol use and metabolic risk factors,
recognizing a disease spectrum

In real-world scenarios, distinguishing between MASLD
and MetALD is intricate and challenging due to the complex
interplay of alcohol consumption and metabolic risk factors.
Moreover, the classification of MASLD, MetALD, and ALD of-
ten faces inaccuracies, as it relies on self-reported alcohol in-
take data, which can underestimate the actual alcohol con-
sumption in many cases. Despite these challenges, alcohol
and metabolic risk factors collectively contribute to an esca-
lated risk of severe liver disease. While cardiovascular disease
emerges as the leading cause of death in MASLD, leading
cause of death of MetALD and ALD is liver-related mortality."
The new nomenclature of SLD offers coexistence of alcohol
use and metabolic risk factors, recognizing the conditions as
part of a disease spectrum rather than exclusive entities.

http://www.e-cmh.org
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MetALD is a category with a continuum across MASLD and
ALD depending on the amount of alcohol consumption.

WHAT REMAINS UNCHANGED?

MASLD can take over data of epidemiology,
non-invasive tests (NITs), and clinical trials from
the previous NAFLD era

During the transition of the new nomenclature from the
previous NAFLD, several sensitive issues should be ad-
dressed.’ One critical concern is whether previous epidemio-
logic data and diagnostic cut-offs of NITs can still be applied
under the new diagnostic criteria. Additionally, the impact of
this new nomenclature on ongoing clinical trials for NAFLD
and related drug development is of significant importance.
Radical changes in the diagnostic criteria may lead to the loss
of valuable epidemiological data that have accumulated over
the decades. It will also necessitate the collection of new epi-
demiological data as well as data on the disease’s clinical
course and long-term outcomes under the new nomencla-
ture. This can further necessitate the re-evaluation of the di-
agnostic performance of various NITs,”” and the cost-effec-
tiveness of screening strategies based on new disease
transition rates. To address these concerns, the nomenclature
task force team analyzed data from the LITMUS cohort. Nota-
bly, 98% of the NAFLD cohort fulfill the new criteria for
MASLD. And very recently proportion of overlap between
NAFLD and MASLD was somewhat different from Asian com-
munity cohort in Hongkong (97.7%).” This suggests that
MASLD can take over data of epidemiology, NITs, and clinical
trials from the previous NAFLD era.

Alcohol remains a significant risk factor that
elevates the likelihood of developing severe
liver disease

The new SLD classification underscores the significance of
alcohol consumption by categorizing it into MASLD, MetALD,
and ALD based on amount of alcohol intake. Numerous re-
search studies have highlighted the correlation between al-
cohol consumption and heightened risks of liver fibrosis and
HCC among individuals with NAFLD, with the extent of risk
associated with the quantity of alcohol consumed." This clas-
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sification system places ongoing emphasis on both alcohol
intake and the management of metabolic factors, by delin-
eating the disease spectrum according to alcohol intake lev-
els.

FURTHER RESEARCH IN THE FUTURE

Diagnostic performance of NITs and it’s cut-offs
in MetALD and ALD

SLD is an umbrella term encompassing various conditions,
including MASLD, MetALD, ALD, single-specific etiology SLD,
and cryptogenic SLD. MASLD is expected to overlap with
previous NAFLD patients in approximately 97-98%. This sug-
gests that the NIT and its cut-off applied in previous NAFLD
patients can be used without significant changes.”* However,
it is unclear whether previous NITs can be effectively applied
in MetALD. Moreover, given the poor diagnostic performance
of NITs in patients with alcoholic liver disease,” there is a
need to develop new NITs tailored to ALD. Each SLD sub-
group exhibits distinct characteristics and varying degrees of
advanced liver fibrosis, which may necessitate different NITs
and their respective cutoff values for an accurate diagnosis.
Therefore, validating the diagnostic performance of NITs in
SLD subgroups and developing individualized screening al-
gorithms for high-risk groups are needed in these subcate-
gories.

Impacts of potential disease modifiers of SLD,
including genetic risk variants, dysbiosis,
sarcopenia, and diet

In the recent proposal of the MASLD consensus, SLD with-
out CMRFs is further classified by the criteria of either the
presence or absence of a specific etiology of hepatic steato-
sis: SLD with other specific etiologies or cryptogenic SLD (i.e.,
SLD without other specific etiologies of hepatic steatosis). In-
deed, metabolic dysfunction and alcohol consumption are
the major causes of SLD. However, intestinal dysbiosis, ge-
netic variants (e.g., PNPLA3, TM6SF2, etc.), and sarcopenia
' especially
in lean or non-obese individuals."™" In the current SLD classi-
fication system, lean or non-obese NAFLD may be divided
into MASLD and cryptogenic SLD according to the presence

may also contribute to the development of SLD,

848 https://doi.org/10.3350/cmh.2023.0291

of CMRFs, regardless of the genetic variants, intestinal dysbi-
osis, and sarcopenia. Overemphasis on the CMRFs may over-
look or underestimate the involvement of these various dis-
ease modifiers, similar to the drawbacks originating from the
rule-out diagnosis of NAFLD. In addition, nutrition associated
SLD should not be overlooked and it would be further cate-
gorized in the cryptogenic SLD. This would also lead to a
comprehensive understanding of the contributing factors
and improve patient management strategies.

MAFLD AND MASLD

MAFLD critically addressed various issues relating negative
diagnostic criteria and provided valuable insights for NAFLD.
Moreover, MAFLD introduced a concept that offers a more
intuitive and fundamental approach by considering the so-
cial stigma caused by nomenclature. However, including pa-
tients with significant alcoholic liver disease and viral hepati-
tis in the MAFLD group resulted in increased heterogeneity
of the target population based on clinical characteristics and
prognosis. This heterogeneity can pose a significant limita-
tion in the development of future disease screening strate-
gies and drug development approaches. In contrast, MASLD
effectively resolves the heterogeneity concerns raised by
MAFLD, particularly those related to the inclusion of patients
with significant alcoholic liver disease and viral hepatitis,
while acknowledging the fundamental problems highlighted
by MAFLD. Furthermore, the newly introduced MASLD classi-
fication encompasses almost the entire previous NAFLD pa-
tient population (>95%), enabling a seamless continuation of
ongoing clinical trials for NAFLD drugs and successful incor-
poration of diagnostic tool data. In conclusion, the newly
proposed MASLD effectively subdivides the SLD subgroups
based on various etiological causes while embracing the im-
portant foundational issues presented by the previous
MAFLD. This approach maximized the homogeneity of each
subgroup, offering a promising pathway for targeted disease
screening strategies and drug development.

NEXT JOURNEY TO SETTLE DOWN OF MASLD

Indeed, the transition to a new nomenclature for the SLD
requires a step-by-step approach to ensure its successful im-
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plementation. First, we need more discussions with various
stakeholders, including researchers, authorities, and patient
groups, regarding clinical trials. We also need to cooperate
with liver societies and organizations that have leadership in
the Asia-Pacific region. In particular, the Asian Pacific Associa-
tion for the Study of the Liver officially still supports MAFLD
and casts doubt on MASLD. Second, strategies are needed to
enhance patient awareness and educate PCPs by disseminat-
ing educational materials. It is expected that most patients
with SLD will not be managed by hepatologists or gastroen-
terologists in a referral center, but rather by PCPs. A well-co-
ordinated and comprehensive approach involving all rele-
vant stakeholders will facilitate a successful transition to a
new nomenclature for SLD and improve the diagnosis, man-
agement, and outcomes of patients with this complex liver
disease.
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