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The transition from nonalcoholic fatty liver disease (NAFLD) to metabolic dysfunction-associated steatotic liver
disease (MASLD) reflects a paradigm shift in hepatology, emphasising metabolic dysfunction as the central
driver in patients with MASLD. This inclusive terminology, endorsed by over 70 international organisations
including the Indian National Association for Study of the Liver (INASL), reduces stigma of ‘fatty and alcohol’
and allows the co-existence of other liver disease etiologies along with MASLD. In the present commentary, we
discuss the implications of the adoption of new nomenclature of MASLD on the INASL guidance paper on
NAFLD, which was published in 2023, before the Delphi consensus on MASLD. ( J CLIN EXP HEPA-

TOL 2025;15:102590)
The debate on the nomenclature of nonalcoholic
fatty liver disease (NAFLD) was sparked off by a
panel of international experts in 2020 who pro-

posed the rechristening of NAFLD to metabolic dysfunc-
s: nonalcoholic steatohepatitis (NASH), cryptogenic cirrhosis, metabo
r disease (NAFLD)
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tion-associated fatty liver disease (MAFLD).1 This led to a
fierce debate in the hepatology community and several is-
sues were raised with both nomenclatures.2–4 The Indian
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Guidance Paper on Nomenclature, Diagnosis and
Treatment of Nonalcoholic Fatty Liver Disease (NAFLD)
in 2023 suggested NAFLD as the preferred terminology
instead of MAFLD due to a lack of compelling evidence
and wide consensus to back a name change.5 Subsequent
to the publication of the guidance document by INASL,
a Delphi consensus meet of multiple international hepa-
tology societies was conducted in 2023 which suggested
the new name of metabolic dysfunction-associated stea-
totic liver disease (MASLD).6 In brief, the putative advan-
tages of this new nomenclature of MASLD include
emphasis on metabolic dysfunction as the central patho-
physiologic driver of the disease process, an inclusive
positive definition based upon well-established cardiome-
tabolic risk factors without needing specialised inves-
tigations, recognition of the possible co-existence of
additional etiologies, and avoidance of stigmatising terms
like “fatty” and “alcoholic”.6 Unlike MAFLD criteria, the
MASLD definition does not include investigations like
high-sensitivity C-reactive protein and Homeostatic Model
Assessment of Insulin Resistance, which are seldom per-
formed in Indian patients withNAFLD. This is particularly
relevant in non-diabetic patients with normal body mass
index (BMI), so called lean NAFLD who are better categor-
ised using MASLD definition than MAFLD criteria.7,8

After the change in the nomenclature from NAFLD to
MASLD, there was speculation that it may not be appro-
priate or possible to extrapolate the NAFLD data on epide-
miology, noninvasive tests (NITs), biomarkers, natural
history and clinical trials to the MASLD population, and
new studies using proposed MASLD criteria would be
required after adoption of the MASLD nomenclature.
Table 1 Level of Evidence and Grade of Recommendations (Adap

Level of evidencea

High Data derived from meta-analyses or s
reviews or from (multiple) randomised
high quality.

Moderate Data derived from a single Randomize
trial (RCT) or multiple non-randomised

Low Small studies, retrospective observa
studies, registries.

Recommendations—gradeb

Strong
Factors influencing the strength of the recommendation included the
quality of the evidence, presumed patient-important outcomes, and cost

Weak
Variability in preferences and values, or more uncertainty. Recommenda
is made with less certainty, higher cost or resource consumption

INASL, Indian National Association for Study of the Liver.
aLevel was graded down if there was a poor quality, strong bias, or inconsisten
bRecommendations reached by consensus of the ‘Working Party’ and includ
costs.

2 © 2025 Indian National Association
includ
However, data from USA, Europe, Asia–Pacific region,
and India suggest that there are more than 90–99%
similarities between NAFLD and MASLD cohorts and
repeat studies are not required after the change in
nomenclature.8–16

After the publication of the Delphi consensus on
MASLD,6 more than 70 societies across the globe,
including INASL, have endorsed the new nomenclature
of MASLD. The present commentary addresses the impli-
cations of the adoption of MASLD on the clinical utility
of INASL Guidance Paper on Nomenclature, Diagnosis
and Treatment of Nonalcoholic Fatty Liver Disease
(NAFLD),5 which was published before the international
Delphi consensus. Using the Delphi technique, additional
recommendations based on the differences in the INASL
Guidance paper on NAFLD and the newly suggested
MASLD criteria were made by the working party which
have been detailed in this short commentary. The GRADE
system was followed to make the grade of recommenda-
tions and level of evidence as shown in Table 1.
THE NEW NOMENCLATURE IN A NUTSHELL

Steatotic liver disease (SLD) has been suggested as an over-
arching term for replacing the stigmatising term “fatty
liver disease”. SLD may be attributed to various causes
including MASLD, alcohol-related liver disease (ALD),
other etiologies (e.g. drug-induced liver injury, hepatitis
C genotype 3, Wilson’s disease, monogenic causes, etc), a
combination of different etiologies [including MASLD
with increased alcohol intake (MetALD)] or may be crypto-
genic SLD (Figure 1).6
ted From GRADE System).

Confidence in the evidence

ystematic
trials with

Further research is unlikely to change our
confidence in the estimate of benefit and risk.

d controlled
studies.

Further research (if performed) is likely to have an
impact on our confidence in the estimate of
benefit and risk and may change the estimate.

tional Any estimate of effect is uncertain.

Wording associated with the grade of
recommendation

‘‘must”, ‘‘should”, or ‘‘INASL recommends”

tion
‘‘can”, ‘‘may”, or ‘‘INASL suggests”

cy between studies; Level was graded up if there was a large effect size.
ed the quality of evidence, presumed patient-important outcomes, and

for Study of the Liver. Published by Elsevier B.V. All rights are reserved,
ing those for text and data mining, AI training, and similar technologies.



Hepatic steatosis on
imaging or biopsy

Does the patient have have any one of the
following cardiomatabolic risk factors?

- Obese/ overweight (as per BMI) or centrally
obese (as per waist circumference)

- Pre-diabetes or Type 2 diabetes mellitus or anti-
diabetic treatment

- Hypertension or antihypertensive medication
- Triglycerides >150 mg/dl or lipidlowering

treatment
- HDL< 50 in females or <40 in males or lipid

lowering treatment

Additional coexisting etiology of
liver disease? Other identifiable etiology?

Metabolic
dysfunction-

associated liver
disease (MASLD)

MetALD or other
combination etiology

Other specific
etiologies (ALD,
DILI,chronic viral

hepatitis, monogenic
causes)

Cryptogenic SLD

YES

YESYES

NO

NO NO

Figure 1 Framework for classifyingmetabolic dysfunction-associated steatotic liver disease (MASLD) under the overarching umbrella of steatotic liver
disease (SLD).6

Table 2 Cardiometabolic Risk Factors for Defining MASLD in
Indian adults.

At least one of the following five criteria should be present:

1. Overweight/obese (as per BMIa) or central obesity (as per waist
circumferenceb)

2. Fasting serum glucose $100 mg/dL or 2-h post load serum
glucose $140 mg/dL or HbA1c $ 5.7% or type 2 diabetes
mellitus or anti-diabetic treatment

3. Blood pressure $130/85 mm of Hg or antihypertensive
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MASLD should be diagnosed as a cause of SLD in the
presence of any one of the five cardiometabolic risk factors
shown in Table 2 and in the absence of significant alcohol
intake. MASLD is thus no longer a diagnosis of exclusion
and can co-exist with other etiologies. The terms metabolic
dysfunction-associated steatotic liver (MASL) and meta-
bolic dysfunction-associated steatohepatitis (MASH) have
been proposed to replace nonalcoholic fatty liver (NAFL)
and nonalcoholic steatohepatitis (NASH), respectively.6
medication

4. Plasma triglycerides $150 mg/dl or lipid lowering treatment

5. Plasma HDL#50 in females or #40 in males or lipid lowering
treatment

BMI, body mass index; HDL, high-density lipoprotein; MASLD, metabolic
dysfunction-associated steatotic liver disease.
aBMI cut-off for overweight and obesity in Indians: $23 kg/m2 and
$25 kg/m2, respectively.
bWaist circumference cut-offs for central obesity in Indians: >90 cm in
males and >80 cm in females.
IMPLICATIONS OF THE NEW
NOMENCLATURE IN CLINICAL PRACTICE

Diagnosis
It is important to realise that unlike NAFLD, MASLD is
not a diagnosis of exclusion.5,6 Thus, the presence of at
least one of the five cardiometabolic risk factors mentioned
in Table 2 is mandatory for making the diagnosis of
MASLD in a patient with hepatic steatosis who does not
Journal of Clinical and Experimental Hepatology | September–October 2025 | Vol. 15 | No. 5 | 102590 3
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consume significant amounts of alcohol. In the Delphi
consensus paper, non-significant alcohol intake has been
defined as <20 g/day in females and <30g/day in males,
in accordance with western cut-offs. Traditionally, non-
significant alcohol intake in Indian patients has been
defined as <20g/day irrespective of gender.5,17 However,
this figure was based on expert opinion without substan-
tial supporting data. To maintain conformity with the
globally accepted criteria, we suggest retaining the cut-
offs of non-significant alcohol intake as suggested in the
Delphi consensus (i.e. <20 g/day in females and <30 g/
day in males). In the Indian context, MASLD can thus be
diagnosed in a patient with hepatic steatosis in the pres-
ence of at least one of the five cardiometabolic risk factors
and alcohol consumption <20g/day in females and <30g/
day in males. Patients without cardiometabolic risk factors
should be evaluated for other causes of SLD including
ALD, hepatitis B and C, Wilson’s disease, celiac disease,
HIV, and other monogenic diseases depending upon the
clinical scenario.

As detailed in the INASL guidance document on
NAFLD,5 abdominal ultrasound (USG) is the initial
screening modality of choice for detection of hepatic stea-
tosis despite higher accuracy of controlled attenuation
parameter (CAP) and magnetic resonance imaging–based
techniques, primarily because of the widespread availabil-
ity and low cost of USG. However, the major limitation
for USG as the initial screening modality for steatotic liver
disease (SLD), which is the new umbrella term in the Del-
phi consensus,6 is that it starts detecting hepatic steatosis
after it has reached close to 33%, whereas the definition of
hepatic steatosis as defined on liver histology is when more
than 5% of hepatocyte get laden with fat. The caveats in es-
tablishing the etiology of NAFLD in patients with cirrhosis
with or without hepatocellular carcinoma (HCC) are also
applicable for MASLD. These include the tendency for he-
patic steatosis to decrease with advancing fibrosis and the
variable impact of cirrhosis per se on cardiometabolic co-
morbidities.5 For instance, weight loss is common in
cirrhosis and systemic vasodilatation in end-stage liver dis-
ease may mask years of hypertension. Cirrhosis itself may
lead to the onset of hepatogenous diabetes and it also im-
pacts lipid profile with decrease in serum triglycerides and
high-density lipoprotein (HDL). Thus, the past history and
duration of metabolic comorbidities should be considered
and not just the current status. As such, the diagnosis of
MASLD cirrhosis or HCC should be considered in patients
with presence or history of metabolic comorbidities
without significant alcohol intake even in the absence of
demonstrable steatosis.5,6,17,18

Recommendations
1. INASL endorses and recommends the terminology of

SLD, MASLD, MASL, and MASH instead of NAFLD,
NAFL, and NASH. The presence of at least one cardio-
4 © 2025 Indian National Association
includ
metabolic risk factor is required for establishing the
diagnosis of MASLD in a patient with hepatic
steatosis and absence of significant alcohol intake
(i.e. <20 g/day in females and <30g/day in males). (Grade
of Recommendation—Strong)

2. INASL suggests that, in patients with current or
past history of multiple cardiometabolic risk factors,
the diagnosis of MASLD as the etiology of cirrhosis
or HCC may be made even in the absence of demon-
strable hepatic steatosis. (Level of Evidence—Low, Grade
of Recommendation—Weak)
Possibility of Multiple Etiologies
The non-exclusionary nature of the newMASLD definition
permits its possible co-existence with additional etiologies
of hepatic steatosis or deranged liver functions. For
instance, MASLD may co-exist with chronic viral hepatitis
or autoimmune hepatitis. A noteworthy corollary is that
depending upon the clinical scenario, the diagnosis of
MASLD should not preclude a search for alternate etiol-
ogies. At the very least, it would be prudent to look for
chronic viral hepatitis with HBsAg and anti-HCV in all pa-
tients, particularly in those with elevated transaminases.
Additional etiological investigations should be tailored ac-
cording to the individual clinical setting.

Among the various possible combinations, specific
mention needs to be made about SLD patients with both
cardiometabolic risk factors and significant alcohol con-
sumption. It is well-known that alcohol consumption
and metabolic comorbidities, the two most common
drivers of hepatic steatosis, often co-exist and may have
a synergistic role in promoting liver disease progres-
sion.19–22 Patients with hepatic steatosis and significant
but moderate alcohol consumption (males: >30g/day to
<60 g/day or >210 g/week to <420 g/week; females: >20g/
day to <50 g/day or >140 g/week to <350 g/week) who
have at least one cardiometabolic risk factor are
categorised as MetALD.6 However, patients with more
thanmoderate alcohol consumption have been categorised
as ALD in the Delphi consensus even if cardiometabolic
risk factors are present. Nonetheless, it should be recog-
nised that the presence of cardiometabolic risk factors,
particularly obesity, in patients with ALD has been associ-
ated with more advanced liver disease and worse outcomes
including in those presenting with ALD-related acute-on-
chronic liver failure and severe alcoholic hepatitis.22 These
patients with heavy alcohol intake and presence of meta-
bolic risk factors are defined as ALD with metabolic
dysfunction.

Recommendations
1. MASLD is not a diagnosis of exclusion and can co-exist

with additional etiologies (Grade of Recommendation—
Strong).
for Study of the Liver. Published by Elsevier B.V. All rights are reserved,
ing those for text and data mining, AI training, and similar technologies.
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2. INASL endorses the terminology of MetALD. INASL
recommends that patients with SLD and significant
but moderate alcohol consumption (males: >30g/day
to <60 g/day or >210 g/week to <420 g/week; females:
>20g/day to <50 g/day or >140 g/week to <350 g/
week) who have at least one cardiometabolic risk factor
should be categorised as MetALD. Patients with
higher alcohol intake (males: >60 g/day or >420 g/
week; females: >50 g/day or >350 g/week) should be
categorised as ALD and in the presence of cardiometa-
bolic risk factors should be defined as ALD with meta-
bolic dysfunction. (Level of Evidence—Low, Grade of
Recommendation—Weak)
Screen for "steatotic liver disease" usin

Hepatic steatosis evident on

Patients with obesity,
2 diabetes mellitus
metabolic syndrom

Incidental detection
of elevated

transaminases

 Non-invasive assesment of h
using FIB-4 or APRI scores a

secondary health care

Low risk of significant fibrosis

- FIB-4 <1
- APRI <0.45

- Can be followed up and managed with lifestyle
interventions at primary or secondary care level
- Optimise medical management of
cardiometabolic co-morbidities like diabetes
mellitus, hypertension and dyslipidemia; if
inadequate control refer to tertiary care level
- No need for MASLD specific pharmacotherapy 

Re
tertiary ca
transient 

LSM <8.2 kPa LSM: 8

- Repeat non-invasive assesment after a
reasonable period of 3-6 months
- If discordance between non-invasive
scores and LSM persists, consider liver
biopsy on an individualised basis
- Lifestyle interventions and optimisation
of medical management of metabolic co-
morbidities in all patients

- Lifestyle intervention
medical managemen
morbidities in all patie
- Consider MASLD- s
- Offer patient choice
trials

Diagnose MASLD if there is a
5 cardiometabolic risk facto

with alcohol intake <20g/ day
<30 g/day in male

- Additional etiologic work-up for
SLD should be tailored according
to clinical scenario. 
- Prudent to  perform at-
least HBsAg and anti-HCV in all
patients (particularly if elevated
transaminases)

Figure 2 Algorithm for screening, diagnosis, noninvasive risk stratification, re
metabolic dysfunction-associated steatotic liver disease.
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Investigations and Management
Despite the differences inherent in their definitions, prac-
tically speaking, there is an almost complete overlap be-
tween NAFLD and MASLD in the real world. Data from
multiple cohorts have shown that >89–99% of patients
with NAFLD fulfil the MASLD criteria.8–16 Furthermore,
the long-term natural history of NAFLD and MASLD is
likely to be similar. Indeed, in a Swedish cohort, liver-
related outcomes and mortality at 10 years were seen in
7.9% and 10.4% of patients with NAFLD, respectively,
compared with 7.8% and 10.3% of patients who satisfied
the MASLD criteria.9 Finally, noninvasive tests like
fibrosis-4 (FIB-4) and liver stiffness measure (LSM) with
g ultrasound abdomen

Incidental detection of
"steatotic liver disease"

on ultrasound
 ultrasound

 type
 or
e

epatic fibrosis
t primary and
 levels

Intermediate/ high risk of significant fibrosis

- FIB-4 >1
- APRI >0.45

- Discordance between APRI and FIB-4

fer to 
re centre for 
elastography

.2-13.6 kPa LSM >13.6 kPa

s and optimisation of
t of metabolic co-
nts
pecific pharmacotherapy
 of enrolment in clinical

- Manage in lines of cirrhosis
- Lifestyle interventions and optimisation of
medical management of metabolic co-
morbidities in all patients
- MASLD specific pharmacotherapy is NOT
recommended
- Offer patient choice of enrolment in
clinical trials

t-least one of
rs (Table 1)
 in females or
s

ferral pathways, andmanagement of MASLD in Indian settings. MASLD,
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Table 3 Cardiometabolic Risk Factors for Defining Paediatric
MASLD.

At least one of the following five criteria should be present:

1 BMI$85th percentile for age/gender (BMI z score$1) or Waist
circumference >95th percentile

2 Fasting serum glucose $100 mg/dL or 2-h post load serum
glucose $140 mg/dL or HbA1c $ 5.7% or type 2 diabetes
mellitus or anti-diabetic treatment

3 Blood pressure (BP):
- Age <13 years: BP $ 95th percentile or 130/85 mm of Hg
(whichever is lower)

- Age $13 years: $130/85 mm of Hg
Or antihypertensive medication

4 Plasma triglycerides:
- Age <10 years: $100 mg/dl
- Age $10 years: $150 mg/dl

Or lipid lowering treatment

5 Plasma HDL #40 mg/dl or lipid lowering treatment

BMI, body mass index; HDL, high-density lipoprotein; MASLD, metabolic
dysfunction-associated steatotic liver disease.
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vibration-controlled transient elastography or FibroScan
(Echosens, Paris) were shown to have comparable diag-
nostic accuracy for stratifying fibrosis risk in patients
with NAFLD and those fulfilling MASLD definition in a
multicentric review from France.14 Similar observations
have been corroborated in Indian patients. A study of the
Indian Consortium on MASLD (ICOM-D) showed that
among 7721 patients with MASLD, 7568 (98%) fulfilled
MASLD criteria. This study also reported similar clinical
phenotypes, disease severity, and diagnostic accuracy of
commonly used noninvasive tests like FIB-4 and LSM
among patients with NAFLD and MASLD.8 The vast ma-
jority (>85%) of Indian patients with lean NAFLD (i.e. pa-
tients with NAFLD who have normal BMI) also fulfil
MASLD criteria due to the presence of either central
obesity or one of the other four cardiometabolic risk fac-
tors (i.e. type 2 diabetes mellitus or pre-diabetes, hyperten-
sion, hypertriglyceridemia, or low HDL).7,8

Against this background of near universal overlap,
noninvasive assessment, need for liver biopsy, risk stratifi-
cation, referral pathways, and management of Indian
adults with MASLD should be done along similar lines
as that for NAFLD as detailed in the INASL guidance docu-
ment.5 Figure 2 summarises the tenets of screening, nonin-
vasive assessment, risk stratification, referral, and
management of MASLD in the Indian setting. The new
nomenclature of MASLD emphasises metabolic dysfunc-
tion as the fundamental pathophysiological driver thereby
highlighting the need for optimising management of
metabolic comorbidities along with lifestyle interventions
as the central pillars in the management of MASLD. Indi-
cations of disease-specific pharmacotherapy and drugs for
NAFLD can be extrapolated to patients with MASLD
without additional etiologies.

Needless to say, the alternate etiology should be appro-
priately tackled in patients with additional co-existent eti-
ologies. This includes alcohol abstinence in patients with
MetALD.While lifestyle interventions and control of meta-
bolic comorbidities remain a priority even in patients with
combination etiologies, the role of MASLD-specific phar-
macotherapy like pioglitazone, vitamin E, saroglitazar,
etc. in MetALD or other combination etiologies is uncer-
tain and needs further research. Thus, routine use of
MASLD-specific pharmacotherapy cannot be currently rec-
ommended in patients with MetALD or other co-existing
etiologies in addition to MASLD.23,24

Recommendations
1. Given the near complete overlap between patients fulfill-

ing NAFLD and MASLD criteria, INASL recommends
that the work-up, risk stratification and management
of MASLD should be along similar lines as NAFLD.
(Level of Evidence—High, Grade of Recommendation—Strong)

2. INASL recommends holistic management with lifestyle
interventions and adequate control ofmetabolic comor-
6 © 2025 Indian National Association
includ
bidities in all patients with MASLD with or without
concomitant additional etiologies. (Level of Evidence—
High, Grade of Recommendation—Strong)

3. Appropriate management of additional etiology (if any)
should be pursued including alcohol abstinence inMet-
ALD. (Level of Evidence—High, Grade of Recommendation—
Strong)

4. INASL recommends that indications of disease-specific
pharmacotherapy and drugs for NAFLD can be extrapo-
lated to patients with MASLD without additional
etiologies. (Level of Evidence—Low, Grade of Recommenda-
tion—Strong)

5. Pending further evidence, INASL cannot make any
recommendations for pharmacotherapy in patients
with MetALD. (Level of Evidence—Low, Grade of
Recommendation—Weak)

Paediatric MASLD
In a recent position statement, multiple paediatric gastroen-
terology and hepatology societies have endorsed the termi-
nologies of SLD and MASLD.25 While the overall principles
of diagnosing SLD and MASLD in children is similar to
that in adults, a fewpeculiarities need to be highlighted. First,
the cut-offs of various cardiometabolic risk factors are less
well defined in the paediatric population (Table 3). Secondly,
the spectrum of SLD presenting to the paediatrician is
different from what is seen by adult hepatologists or gastro-
enterologists. Thus, alcohol-related liver disease is hardly seen
in children or adolescents while inborn errors ofmetabolism,
autoimmune hepatitis, and Wilson’s disease are common
causes of SLD in them. A relativelymore extensive evaluation
is required at baseline in children and adolescents to rule out
the alternate causes of SLD. At the least, this should include
investigations for chronic viral hepatitis, autoimmune
for Study of the Liver. Published by Elsevier B.V. All rights are reserved,
ing those for text and data mining, AI training, and similar technologies.
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hepatitis, Wilson’s disease, celiac disease, and possibly alpha-
1-antitrypsin deficiency.25 Further investigations should be
tailored according to the clinical setting. A low threshold of
suspicion for inborn error of metabolism is prudent and
should be investigated judiciously depending on the clinical
scenario. Finally, “metabolic liver disease” in paediatric hepa-
tology usually refers to hepatic manifestations of inborn er-
rors of metabolism. Thus, “metabolic-dysfunction” in
MASLDmaybe initially confusing to the paediatrician.How-
ever, with time and increasing awareness of the terminology,
this is not expected to be of much concern.
M
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FUTURE RESEARCH AGENDAS

The new nomenclature of MASLD opens a gamut of
research questions. Some of the important grey areas include
the differential impact of the various cardiometabolic risk
factors on risk and severity ofMASLD, and a granular assess-
ment of the interplay between alcohol and cardiometabolic
risk factors. Apart from validation of the alcohol quantity
for categorising MASLD, MetALD, and ALD, the role of
other factors like genetic predispositions, patterns of alcohol
intake (binge vs daily drinking), and duration of abstinence
in apparently abstinent patients needs to be interrogated in
detail. The dynamicity in alcohol intake and the limitation of
history regarding quantity of alcohol intake may require the
use of direct biomarkers of alcohol intake. The subgroup of
leanNAFLD patients who do not fit theMASLD criteria and
are likely to be categorised as cryptogenic SLDwill alsomerit
special attention to better define the pathophysiological
drivers and natural history in this intriguing group. Evidence
also needs to be generated on the role of MASLD-specific
pharmacotherapy in patients with MetALD or MASLD
with other co-existing etiology.
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