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Non-acoholicfatty liver disease (NAFLD) isthe most common cause of
chronicliver diseaseworldwide[1]. Theglobal prevalence of NAFLD is30%
andisincreasing. NAFLD isalso theleading cause of liver-related morbidity
and mortality (1). Ludwig et al. first reported the term “non-alcoholic
steatohepatitis (NASH)” in 1980(2]. They reported aliver condition mimicking
alcoholic hepatitis that can progress to cirrhosis in persons who did not
consume asignificant amount of alcohol. Over the next two decades, it became
increasingly clear that a large group of patients with cirrhosis previously
labelled as “ cryptogenic” (cause unknown) shared some common features.
These patientsdid not havetypical causesof cirrhosislike ahistory of chronic
unsafe alcohol use, chronic viral hepatitis, autoimmune hepatitis,
hemochromatosis or Wilson's disease. Instead, they tended to have a higher
body mass index (BMI), diabetes, hypertension, high triglycerides
(hypertriglyceridemia), low HDL or a family history of these conditions.
Therefore, in 2007, Farrell et al., in the Asian-Pacific Working Party for
NAFLD, proposed the operational definition of NAFLD [3]. NAFLD was
defined asthe accumulation of hepatic fat (>% 5 of hepatocytes), asevidenced
by radiologic or histologic examination, in the absence of acoexisting agtiology
of chronicliver disease or secondary cause of steatosis (including significant
alcohol consumption, use of steatotic drugsor inherited or acquired metabolic
states). Although this definition has been unchallenged for nearly two decades,
recently, there have been calls for change in the nomenclature and the
categorization of steatotic liver disease (SLD).

The recent two recommendations to replace NAFLD are metabolic
dysfunction-associated fatty liver disease (MAFLD — pronunciation:
Ma-fuld) and metabolic dysfunction-associated steatotic liver disease
(MASLD - pronunciation: Ma-zuld) [4-6]. These proposed nomenclature
changes embrace the central role of metabolic dysfunction in the patho-
physiology of hepatic steatosis.

While cardiovascular diseaseistheleading cause of mortality in patients
with SLD, those with more severe liver fibrosis are at increased risk of
liver-related mortality, with the risk growing exponentially with the fibrosis
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stage [7]. This leading article will critically analyze the
proposed new MASLD nomenclature and its potential
benefits, pitfalls, and implicationsfor clinical practiceand
research.

NAFLD isan umbrellaterm covering a spectrum of
diseases ranging from simple non-alcoholic fatty liver
(NAFL) (i.e. fat deposition with no or mild inflammation,
but no fibrosis) to NASH (i.e. fat deposition with inflam-
mation and hepatocel lular injury, with or without fibrosis)
tocirrhosis[8]. WhereasNAFL isthemost common disease
manifestation, amore progressive disease course, NASH
is present in 10-20% of affected individuals. NASH
furthermore progressesin asubstantial number of patients
towardsliver cirrhosisand hepatocellular carcinomal[8].

The pathophysiology of NAFLD is complex and
heterogeneous, involving lipotoxicity, hepatic immune
disturbances, gut dysbiosis, and commonly hepatic and
systemic insulin resistance, defining this disorder as a
prototypic systemic metabolic disorder [8]. Most NAFLD
subjectsarelikely to have one or morefeatures of metabolic
syndrome (MetS) associated with insulin resistance, such
asobesity, type 2 diabetesmellitus (T2DM), hypertension
and atherogenic dyslipidemia[9]. Not surprisingly, many
affected patients have other disease manifestations, and
indeed, cardiovascular disease, chronic kidney disease,
and extrahepatic malignancies are all contributing
substantially to patient outcomes [10].

There has been some dissatisfaction with the
terminology “non-alcoholic” in NAFLD, which over-
emphasizes*acohol” and underemphasizestheroot cause
of SLD, namely, the predisposing metabolic risk factors.
The term “non-alcoholic” used by the early researchers
was derived from superficial similarities in the
histopathological findings of these patients compared to
those with alcohol-related liver disease dueto the lack of
knowledge about the pathophysiol ogical basisof MASLD
at that time.

Theproposed termsMAFLD and MASLD havemore
in common than not and are more appropriate for the SLD
associated with MetS. Both MAFLD and MASLD
definition change was understandably driven, at least in
part, by a need for a “positive” diagnosis rather than a
“negative” one, i.e. by the exclusion of excessive
alcohol use and any other chronic liver disease. In both
MAFLD and MASLD, thereisaremoval of the need for
the exclusion of concurrent liver disease to entertain the
diagnosis. The awareness of the critical role of insulin
resistance in the pathophysiology of “metabolic dys-
function” and SLD isalso reflected in the new definitions
(Tablel).

In early 2020, an international panel of expertsled a

consensus-driven process to develop a more appropriate
term for the disease. Utilizing a2-stage Delphi consensus,
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the proposed term was* metaboli c dysfunction-associated
fatty liver disease,” or MAFLD (4,5). Later,inJune2023, a
multi-society Delphi consensus statement on anew SLD
nomenclature was published, introducing the term
MASLD and effectively retiring theterm NAFLD [6].

MAFLD definition is based on evidence of hepatic
steatosis, in addition to one of the following three
criteria, namely overweight/obesity (BMI >23kg/m?),
presence of type 2 diabetes mellitus, or evidence of meta-
bolic dysregulation (at least two of thefollowing metabolic
abnormalities: increased waist circumference, hyper-
tension, elevated triglycerides, low HDL, pre-diabetes,
insulin resistance or elevated plasmahs-CRP) [4, 5].

MASLD definition requires steatosisto be associated
with at least one of five clinical comorbidities (steatosis
plus =1 cardiometabolic risk factor) related to insulin
resistance (hypertension, atherogenic dyslipidemia, over-
weight/obese or pre-diabetes/type 2 diabetes) (Table 2) [6].

MASLD should suspected in any individual with
persistently elevated liver enzymes or hepatic steatosis
identified commonly onimaging or rarely on biopsy. There
are numerous benefits of using the term MASLD over
NAFLD. Thelack of need to exclude a secondary cause
for liver steatosis, such as in the NAFLD definition,
makes MASL D definitionsmoreinclusive. TheMASLD
term improves understanding of the critical link between
metabolic dysfunction and SLD and will enhance
physicians’ approach to patient awareness and engage-
ment with their disease. Therefore, MASLD may better
assist non-specialists and people with SLD in linking
insulin resistance, metabolic abnormalities, and cardio-
vascular disease risk to hepatic steatosis.

MASLD will alsofacilitate diagnosisby identifying
at-risk individualswith metabolic dysfunction. Therefore,
MASLD has the potential for better public health
messaging and prevention strategies. The change from
using theterm “fatty liver” in both NAFLD and MAFLD
to “steatotic liver disease” in MASLD to describeliver fat
accumulation is hoped to reduce the stigmata associated
with defining this disease entity among obese patients. A
uniformly accepted terminology will streamline clinical
research and devel opment of therapies.

There are potential drawbacks to using the term
MASLD over NAFLD. MASLD needsfurther validation
and refinement of the definition in different popul ations.
A large body of data exists that was derived using the
NAFLD definition. In contrast, thereislimited dataon the
long-termimplicationsof MASLD comparedto NAFLD.
By changing the nomenclature, there is potential
disruption to ongoing research using NAFLD criteria. The
applicability of findings of the older definition may not be
directly applicableto patientswith SLD defined using the
new definition.
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Table 1. Comparison of NAFLD, MAFLD and MASLD definitions

Terminology Definition Strengths \Weaknesses
NAFLD (Non-alcoholic The presence of fat in the Simple, widely Lacks specificity for disease severity,
Fatty Liver Disease) liver exceeding 5% of liver recognized, and does not consider metabolic
weight, is not caused by established risk factors.
alcohol or other secondary research base.

causes.

MAFLD (Metabolic-
Dysfunction Associated
Fatty Liver Disease)

Presence of fat in the liver
exceeding 5% of liver weight,
with evidence of metabolic
dysfunction.

MASLD (Metabolic
Dysfunction-Associated
Steatotic Liver Disease)

Presence of steatosis

(fatty liver) with at least one
of five defined
cardiometabolic risk factors
(obesity, type 2 diabetes,
hypertension, dyslipidemia,
metabolic syndrome).

More specific than
NAFLD, emphasizes
metabolic links.

New terminology, lacks an established
research base, definition of metabolic
dysfunction varies.

Focuses on metabolic
risk factors, potentially
better reflects

disease severity.

New terminology, and complex
definitions, require further
validation.

Table 2. Summary of new nomenclature for SLD

Prior terminology New terminology

Clinical reference

MASLD (metabolic dysfunction-
associated steatotic liver disease)

Fatty liver in individuals who consume
little or no alcohol plus at least
one metabolic risk factor

Non-progressive subtype of MASLD

dysfunction-associated steatotic liver)

NAFLD
NAFL MASL (metabolic
NASH

steatohepatitis)
At-risk NASH At risk MASH

MASH (metabolic dysfunction-associated

Progressive sub-type of MASLD

Patients with MASH
with >stage 2 fibrosis

MASLD comeswithasimple set of criteriato enable
easy diagnosis at the bedside for the general medical
community, including primary care physicians. Key areas
in which the superiority of MASLD over the traditional
NAFLD terminology has been demonstrated include the
risk of liver and extrahepatic mortality, disease associations,
and identifying high-risk individuals. Therewill beaneed
for healthcare professionals to be educated and trained
regarding the new MASLD terminology. There will be
potential challengesinimplementing MASLD inclinical
settings. It is essential to tailor management strategies
based on individual MASLD risk factors.

MASLD will influence future research directionsin
SLD by better unambiguously defining patient

\ol. 68, No. 3, September 2023

populations. Studies are needed to validate the MASLD
definition and its prognostic value in SLD populations.

Recent studies have investigated the compatibility
of existing research on NAFL D with the newly proposed
criteriafor MASLD. Two separate studies, onefrom Europe
with a mgjority of participants of European descent and
another from Asia with a majority of Asian descent,
examined how applyingtheMASLD criteriawould affect
previously established patient groups with biopsy-
confirmed NAFLD [11,12]. The results showed an
overwhelming overlap — nearly al (99.9%) of the 1,783
patients with biopsied NAFLD met at least one of the
metabolic risk factors. The most common risk factor was
increased body massindex (BMI) at 97.5%, followed by
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insulin resistance, hypertension and hypertriglyceridemia.
The trends remained consistent even after including a
third study with Swedish patients diagnosed by biopsy
or imaging. In thislarger group of 3,377 patients, 99.6%
met at |east one metabolic risk factor [13]. Thesefindings
were remarkably similar across all the studies despite
differencesin patient ethnicity. Thissuggeststhat existing
research on NAFLD is likely still highly relevant for
patientswith MASLD.

MASLD nomenclature will also have an impact on
preclinical research. Preclinical researchers studying
MASLD should prioritize rodent models that reflect
metabolic risk factors. Therefore, models that induce
steatohepatitis and fibrosis through nutrient deficiencies
alone may not accurately represent MASLD and should
be described as such, while obesogenic diet models and
thefoz/foz mouse, which mimic these metabolic risk factors
alongside liver disease, are more fitting for MASLD
research [14].

The new MASLD nomenclature emphasizes the
critical influence of metabolic dysfunction and
cardiometabolic risk factors on the pathogenesis and
progression of SLD. Theuse of “steatotic liver disease”
inMASLD to describeliver fat accumulation is hoped to
reduce the stigmata associated with defining this disease
entity among patients. There is a growing body of
evidence to suggest that existing research on NAFLD is
likely still highly relevant for patients with MASLD.
Therefore, the potential benefit seems to outweigh the
challenges of the widespread adoption of MASLD in
clinical practice and research.
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