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ABSTRACT

Background There are limited prospective data among
overweight and obese individuals on the prevalence of
advanced fibrosis, and cirrhosis using advanced MRI-
based methods in the USA. The aim of this study was to
fill that gap in knowledge by prospectively determining
the MRI-based prevalence of steatotic liver disease (SLD)
and its subcategories, advanced fibrosis and cirrhosis
among overweight and obese individuals residing in the
USA.

Methods This is a cross-sectional analysis of
prospectively enrolled overweight or obese adults

aged 4075 years from primary care and community-
based settings in Southern California. Participants

were classified as having SLD if MRI proton density

fat fraction =5%, and subclassified as metabolic
dysfunction-associated steatotic liver disease (MASLD),
metabolic dysfunction and alcohol-associated liver
disease (MetALD) and alcohol-related liver disease (ALD)
consistently with the new nomenclature guidance per
AASLD—EASL-ALEH. Advanced fibrosis and cirrhosis
were defined as magnetic resonance elastography (MRE)
>3.63kPa and MRE =4.67 kPa, respectively.

Results The cohort included 539 participants with
mean (+SD) age of 51.5 (+13.1) years and body

mass index of 32.6 (+6.2) kg/mz, respectively. The
prevalence of SLD, advanced fibrosis and cirrhosis was
75%, 10.8% and 4.5%, respectively. The prevalence of
MASLD, MetALD and ALD was 67.3%, 4.8% and 2.6%,
respectively. There was no difference in prevalence of
advanced fibrosis and cirrhosis among subcategories.
Conclusions Using advanced MRI methods among
community-dwelling overweight and obese adults,

the prevalence of cirrhosis was 4.5%. Most common
SLD subcategory was MASLD with 67% of individuals,
whereas MetALD and ALD were less common. Systematic
screening for advanced fibrosis among overweight/obese
adults may be considered.

INTRODUCTION

Historically, steatotic liver disease (SLD) was
subcategorised into non-alcoholic fatty liver
disease (NAFLD), which by definition excluded
more than modest alcohol use, and alcohol-related
liver disease (ALD). NAFLD is estimated to affect

WHAT IS ALREADY KNOWN ON THIS TOPIC

= With the introduction of the new nomenclature
of steatotic liver disease (SLD), there have
been several studies describing the prevalence
of SLD and its subcategories. However, none
provided prospectively collected data using
advanced MRI methods and measurements
of quantitative alcohol biomarkers, including
urine ethyl glucuronide and blood-based
phosphatidylethanol, on the prevalence
of advanced fibrosis and cirrhosis among
overweight and obese Americans across the
spectrum of SLD.

WHAT THIS STUDY ADDS

= This cross-sectional analysis of a prospective
cohort study conducted in the USA using
MRI proton density fat fraction and magnetic
resonance elastography among overweight
and obese individuals, demonstrated that the
prevalence of advanced fibrosis and cirrhosis
was 10.8% and 4.5%, respectively. The
prevalence of SLD was 75%, with 67.3% having
metabolic dysfunction-associated steatotic liver
disease, 4.8% having metabolic dysfunction
and alcohol-associated liver disease and 2.6%
having alcohol-related liver disease.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= These findings support a systematic screening
for advanced fibrosis in overweight and obese

adults.

one-quarter of the global population and more
than 80million in the USA,' with an estimated
3.3 million with advanced fibrosis.> Alcohol is the
leading cause of cirrhosis globally and accounts
for up to 60% of cirrhosis in Europe and North
America.> In 2023, a new nomenclature was
developed that recognised the spectrum of SLD,
including metabolic dysfunction-associated liver
disease (MASLD), metabolic and alcohol-associated
liver disease (MetALD) and ALD based on the pres-
ence of metabolic risk factors and/or significant
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alcohol use.* The nomenclature change created a new diagnostic
category, MetALD, that acknowledges the potential for both
alcohol and metabolic risk factors to contribute to the develop-
ment and severity of disease.””

There are limited prospective data characterising the preva-
lence and severity of the new categories of SLD. Publications
using the NHANES demonstrated SLD prevalence between
34.6% and 42.15%, MASLD of 31.1%-37.7%, MetALD
of 2%-3.9% and ALD 0.17%-1.1%, and advanced fibrosis
of 7.6%-20.86% in MASLD, 5.9%-9.5% in MetALD and
1.3%-19.5% in ALD.*'® The existing analyses used vibration
controlled transient elastography (VCTE) and controlled atten-
uation parameter (CAP) to categorise disease prevalence which
has limited sensitivity and specificity. Data on disease prevalence
for SLD categories specifically among patients with overweight
and obesity is also limited. Accurate assessments of prevalence
of SLD disease subcategories using rigorous diagnostic methods
including MRI with proton density fat fraction (PDFF) for liver
fat quantification and magnetic resonance elastography (MRE)
for liver stiffness assessment are lacking. Using a prospective and
uniquely well-characterised cohort design, we aimed to examine
the prevalence of SLD, advanced fibrosis and cirrhosis, and the
prevalence of MASLD, MetALD and ALD among overweight
and obese individuals residing in Southern California with
advanced MRI methods such as MRI proton density fat frac-
tion (MRI-PDFF) for liver fat quantification and MRE for liver
fibrosis quantification.

MATERIALS AND METHODS

Study design

This cross-sectional study assessed the prevalence of steatosis,
advanced fibrosis and cirrhosis due to SLD in a cohort of
prospectively enrolled overweight or obese individuals residing
in the greater San Diego area from the San Diego Liver Study.
The San Diego Liver Study is a large, prospective, population-
based, multiethnic cohort study started on 5 November 2020,
and is still ongoing (figure 1). Participants were recruited from
primary care and community-based strategies, including the

distribution of educational brochures, ads in local newspapers,
local fairs and social media. The study participants underwent
a standardised research visit, including history with validated
alcohol questionnaires, physical examination, laboratory investi-
gation, MRI-PDFF with MRE as well as VCTE with CAP assess-
ment between 2020 and 2023 at the UCSD MASLD Research
Center.

Inclusion and exclusion criteria

Inclusion criteria included participants between 40 and 75 years,
with a body mass index (BMI)>25kg/m* Participants were
excluded from the study if they met any of the following: (1)
evidence of other causes of chronic liver diseases (viral hepatitis,
autoimmune and cholestatic liver diseases, metabolic liver disease
and drug-induced liver injury), (2) history of gastrointestinal
bypass surgery or medications known to produce steatosis (eg,
glucocorticoids, high-dose oestrogen, tamoxifen, methotrexate,
amiodarone or tetracycline) within last 6 months, (3) creatinine
>2mg/dL, (4) nursing or pregnant female, (5) life expectancy
less than 5 years, (6) known HIV infection, (7) contraindications
to CT or MRLL

Clinical assessment and laboratory tests

All patients underwent a standardised research visit with
(1) medical and medication history, (2) physical examina-
tion including vital signs, height, weight and anthropometric
measurements, (3) fasting blood draw including complete blood
count, complete metabolic panel, iron studies, lipid profile,
hepatitis panel, (4) assessment of alcohol use by standardised
validated questionnaires, including Alcohol Use Disorder Identi-
fication Test (AUDIT) to screen for current heavy drinking and/
or active alcohol abuse or dependance,!’ and lifetime drinking
history questionnaire to obtain quantitative indices of alcohol
consumption patterns,'? (5) assessment of alcohol use disorder
according to the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-V) diagnostic criteria for alcohol
abuse and dependence,? (6) measurement of quantitative alcohol

Excluslon Criteria
Evidence of other causes of chronic liver disease (viral
hepatitis, autoimmune and cholestatic liver disease,
metabolic disease and drug induced liver disease)

Known medications to cause steatosis within six months

b3 nclusion Criteria : )
5 History of gastric bypass
Adults

E ; Creatinine > 2.0mg/dL

= Pregnant or nursing female

‘G Life expectancy less than five years
g History of HIV infection

Contraindication to imaging (CT, MRI)

=
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Figure 1

Study diagram of the San Diego Liver Study. ALD, alcohol-related liver disease; AUDIT, Alcohol Use Disorder Identification Test; BMI, body

mass index; CAP, controlled attenuation parameter; EtG, ethyl glucuronide; MASLD, metabolic dysfunction-associated steatotic liver disease; MetALD,
metabolic dysfunction and alcohol associated steatotic liver disease; MRI-PDFF, MRI proton density fat fraction; PEth, phosphatidylethanol; SLD,

steatotic liver disease; VCTE, vibration controlled transient elastography.
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578 Screened for the study

A 4

39 excluded

Reason n (%)
Inclusion criteria:

Did not meet age for inclusion 4 (10.3%)
Did not meet BMI for inclusion 14 (35.8%)

> . o

Exclusion criteria:

Hepatitis B 3(7.7%)
Hepatitis C 3(7.7%)
Previous history of liver disease 3(7.7%)
History of HIV infection 1(2.6%)
Withdrew consent 11 (28.2%)

539 enrolled and included in analysis

h 4

479 had MRI-PDFF
478 had CAP

(5 with MRI-PDFF did not have
CAP)

l

408 had MRE
535 had VCTE

(4 with MRE did not have VCTE)

Figure 2 Derivation of study cohort. CAP, controlled attenuation parameter; MRE, magnetic resonance elastography; MRI-PDFF, MRI-proton density

fat fraction; VCTE, vibration controlled transient elastography.

biomarkers, including urine ethyl glucuronide (uEtG) and blood-
based phosphatidylethanol (PEth). Participants were instructed
to fast for a minimum of 8 hours before collection of laboratory
tests. Calculations of average daily alcohol consumption were
made from data obtained from the LDH questionnaire, consid-
ering one standard unit of alcohol equal to 14 g of ethanol.'*

MRI
MRI-PDFF is an accurate, objective, quantitative, precise, repro-
ducible and non-invasive biomarker of liver fat content® '® and
is the best non-invasive test to detect SLD and quantify liver
fat content.'””" MRE is an accurate, objective, quantitative,
precise, reproducible and non-invasive biomarker of liver stiff-
ness, and it is the best non-invasive test to detect liver fibrosis.
It has been shown to accurately quantify fibrosis in both ALD
and NAFLD,?°** and is better than FibroScan assessed liver stiff-
ness measurement among patients with obesity.” *® These newer
technologies provide an assessment of the entire liver, remove
operator dependence and are applicable in obese patients.?’
Participants underwent a non-contrast magnetic resonance
examination with liver fat quantification and liver stiffness
assessment using MRI-PDFF and MRE. Imaging was performed
at the Altman Clinical Translational Research Institute under the
supervision of the Liver Imaging Group at UCSD using a 3T
research scanner (GE 750; GE Healthcare, Waukesha, WT). Liver
stiffness data was obtained using 2D MRE at 60 Hz. PDFF and

MRE data were analysed by experienced, study-trained analysts
under the supervision of an abdominal radiologist and blinded to
clinical and laboratory data.

CAP and VCTE

CAP for the detection of liver fat and VCTE for the quantifica-
tion of liver stiffness were obtained using FibroScan (Echosens).
All examinations were performed by an experienced technician
after a minimum fast of 4 hours as recommended. During patient
breath holding, a minimum of 10 repeated valid measurements
were assessed automatically by the FibroScan system. All partic-
ipants were first scanned using the M probe (3.5 MHz). If indi-
cated on initial assessment, participants were re-scanned using
the XL probe (2.5 MHz).

Outcome measures

Primary outcome

SLD and its subcategories were defined in accordance with
the new nomenclature* as follows: (1) SLD, defined as either
(a) PDFF=5% or CAP=288 dB/m if MRI-PDFF was not avail-
able or (b) advanced fibrosis based on MRE=3.63kPa or
VCTE=8.6kPa if MRE not available®®; (2) MASLD, defined as
the presence of SLD in conjunction with at least one cardiometa-
bolic risk factor and alcohol consumption <20 g/day for women
and <30g/day for men, and AUDIT score <8, and absence of
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Figure 3  Prevalence of SLD, advanced fibrosis and cirrhosis. SLD, steatotic liver disease.

alcohol use disorder according to DSM-V (<2 symptoms out of
11); (3) MetALD, defined as presence of SLD with at least one
cardiometabolic risk factor and an average alcohol consump-
tion of 20-50g/day for women and 30-60g/day for men, or
medium level of alcohol problems by AUDIT score 8-135, or
mild alcohol use disorder according to DSM-V (2-3 symptoms
out of 11); (4) ALD, defined as presence of SLD with an average
alcohol consumption >50g/day for women and >60g/day for
men, or high level of alcohol problems by AUDIT score =16,
or moderate-severe alcohol use disorder according to DSM-V
(=4 symptoms out of 11). Advanced fibrosis was defined as
MRE=3.63kPa*’ or VCTE=8.6kPa,?® and cirrhosis was defined
as MRE=4.67kPa** or VCTE=13.1kPa.”®

Secondary outcomes
We assessed cofactors associated with advanced fibrosis,
including demographic, clinical and laboratory markers.

Statistical analysis

For patient characteristics, a t-test was performed on continuous
variables presented as mean (SD), and Wilcoxon rank-sum was
performed on those presented as median (IQR). y* or Fisher’s
exact test was performed as appropriate for all categorical vari-
ables. The Cochran-Armitage test was used to test for trends in
advanced fibrosis and cirrhosis proportions across the subcate-
gories of liver disease. Sensitivity analyses were performed: (1)
defining advanced fibrosis and cirrhosis as VCTE=12.1kPa and
>14.9kPa (90% specificity thresholds),”® respectively, if MRE
was not available and (2) defining advanced fibrosis and cirrhosis
as Agile 3+=0.679and Agile 4=0.565,% respectively, if MRE
not available. All statistical analyses were performed using SAS
V.9.4 (SAS Institute), and a p value less than 0.05 was considered
statistically significant.

RESULTS
Characteristics of the study population
578 participants were screened, and a total of 539 overweight

or obese participants were enrolled (figure 2). 136 (25%) were
categorised as having no SLD, and 403 (75%) as having SLD;

the prevalence of fibrosis and cirrhosis was 10.8% and 4.5%,
respectively (figure 3).

Clinical characteristics of the study cohort are shown in
table 1. In the overall cohort, participants had a mean age (=SD)
of 51.5 (+=13.1) years and were predominately women (55.2%).
The mean BMI was 32.6 (£6.2) kg/m?, and the mean daily
alcohol intake was 5.6 (=16.9) g/day. The median haemoglobin
Alc was 5.7 (IQR 0.9) %, median alanine aminotransferase
(ALT) 33 (IQR 25) U/L and median fibrosis-4 index (FIB-4) 0.9
(IQR 0.6).

The median liver fat by MRI-PDFF was 10.9 (IQR 13.8) %,
and the median liver stiffness by MRE was 2.2 (IQR 0.6) kPa.
The median CAP was 305 (IQR 78) dB/m, and the median liver
stiffness by VCTE was 5.3 (IQR 3.0) kPa. The characteristics
of those with and without MRE data are displayed in online
supplemental table 1.

Prevalence of SLD subcategories

Among overweight and obese individuals, 363 (67.3%) of
the overall cohort were categorised as MASLD, 26 (4.8%) as
MetALD and 14 (2.6%) as ALD (figure 4). Compared with
other subcategories of SLD, MASLD participants had a higher
BMI (33.3+6.7kg/m?) and a higher percentage of metabolic
syndrome (71.5%). They also had more metabolic risk factors
(median 4, IQR 3) and lower amount of alcohol intake (2.4g/
day). Consistently, they had lower PEth value (<10ng/mL) and
lower percentage of positive uEtG (11%). MASLD patients
had lower aspartate aminotransferase (AST) (28 U/L). Median
MRI-PDFF and MRE stiffness were 14.5% and 2.2 kPa, respec-
tively. Median CAP and VCTE liver stiffness were 320 dB/m and
5.7 kPa, respectively. 14.9% of the MASLD group had advanced
fibrosis, and 5.8% had cirrhosis.

The prevalence of MetALD in the overall cohort was 4.8%.
Participants with MetALD had lower BMI (32.0+4.3kg/m?),
the lowest number of metabolic risk factors (median 2.5) and a
mean daily alcohol intake of 20.9 g/day. The median PEth value
was 55 ng/mL and 42% of subjects had positive uEtG. In terms
of biochemical profile, the MetALD participants had the lowest
haemoglobin Alc (median 5.5%), the highest high-density lipo-
protein (HDL) (49 mg/dL) and triglycerides (148.5 mg/dL), and
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Table 1 Characteristics of the overall cohort by SLD subcategories
Total No SLD MASLD MetALD ALD
(N=539) (N=136) (N=363) (N=26) (N=14) P value
Demographics
Age in years, mean (SD) 51.5 (13.1) 52.5(14.3) 51.3(12.7) 49.7 (13.1) 53.1(11.7) 0.6452
Women, n (%) 297 (55.2%) 74 (54.8%) 208 (57.3%) 12 (46.2%) 3(21.4%) 0.0466
BMI, mean (SD) 32.6 (6.2) 30.8 (4.6) 33.3(6.7) 32.0 (4.3) 32.9(4.7) 0.0011
Ethnicity, n (%) 0.6843
White 187 (35.1%) 48 (35.3%) 122 (34.2%) 10 (38.4%) 7 (50.0%)
Hispanic 226 (42.4%) 59 (43.4%) 150 (42.0%) 12 (46.2%) 5 (35.7%)
Asian 78 (14.6%) 15 (11.0%) 59 (16.5%) 2 (7.7%) 2 (14.3%)
Other 42 (7.9%) 14 (10.3%) 26 (7.3%) 2 (7.7%) 0 (0%)
Hypertension, n (%) 200 (37.1%) 45 (33.1%) 136 (37.5%) 12 (46.2%) 7 (50.0%) 0.4121
Hyperlipidaemia, n (%) 153 (28.4%) 42 (30.9%) 102 (28.1%) 5(19.2%) 4 (28.6%) 0.6814
Diabetes mellitus, n (%) 154 (28.6%) 38 (27.9%) 108 (29.7%) 5(19.2%) 3 (21.4%) 0.6290
Metabolic syndrome*, n (%) 260 (52.5%) 42 (32.8%) 198 (59.5%) 11 (50.0%) 9 (75.0%) <0.0001
Obesity, n (%) 334 (62.2%) 68 (50.0%) 238 (65.9%) 18 (69.2%) 10 (71.4%) 0.0008
Number of metabolic risk factors, median (IQR) 3(3) 3 (4) 4(3) 2.5(3.0) 3(3) 0.0038
GLP-1 RA and GIP/GLP-1 RA, n(%) 38 (7.1%) 11 (8.1%) 27 (7.4%) 0 0 0.4752
Alcohol use assessment
Alcohol (g/day), mean (SD) 5.6 (16.9) 4.9(17.3) 2.4 (4.6) 20.9 (15.0) 70.0 (53.5) <0.0001
PEth (ng/mL), median (IQR) 9(3) 9(5) 9 (0) 55 (132) 59.5 (163) <0.0001
Positive urine EtG, n(%) 50 (13.9%) 12 (13.3%) 27 (11.0%) 8 (42.1%) 3 (42.9%) 0.0009
Biochemical profile, median (IQR)
HOMA-IR 4.2 (4.1) 2.6 (0.12) 5.0 (4.9) 5.4(3.2) 5.8 (5.1) <0.0001
Fasting insulin 16.7 (14) 10.8 (8.3) 19.3(14.5) 20.7 (11.1) 16.1 (16.7) <0.0001
HbA1c (%) 5.7 (0.9) 5.6 (0.7) 5.9 (1.1) 5.5(0.7) 5.9(1.2) <0.0001
Total cholesterol (mg/dL) 183 (53) 175 (45) 184 (53) 185.5 (95) 188 (42) 0.0047
LDL (mg/dL) 107 (48) 102 (43) 108 (48) 98.5 (82) 112 (21) 0.0174
HDL (mg/dL) 45 (17) 48.5(17) 44 (16) 49.0 (19) 39.5 (6) 0.0002
Triglycerides (mg/dL) 127 (78) 100 (58) 135 (77) 148.5 (126) 137 (96) <0.0001
Platelet count (10%/L) 254 (81) 259 (76) 253 (81) 242 (107) 223 (100) 0.5336
INR 1.1(0.1) 1.1(0.1) 1.1(0.1) 1.1(0.1) 1.1(0.2) 0.2948
ALT (U/L) 33 (25) 22 (16.5) 37 (25) 37 (28) 32 (23) <0.0001
AST (UNL) 26 (13) 21 (8.5) 28 (14) 29(18) 31 (55) <0.0001
Alkaline phosphatase (U/L) 78.5 (31) 75 (27.5) 80 (33) 74.5 (36) 72 (49) 0.2834
Total bilirubin (mg/dL) 0.5(0.3) 0.5(0.2) 0.5(0.3) 0.6 (0.6) 0.5(0.3) 0.1926
Albumin 4.6 (0.5 4.5(0.5) 45(0.3) 4.7 (0.5) 4.2 (0.6) 0.5082
Ferritin 138.5 (195) 115.5 (120) 157.0 (210) 150.5 (474) 164 (429) 0.0024
FIB-4 0.9 (0.6) 1(0.6) 0.9 (0.6) 0.8(0.8) 1.4(0.9) 0.2073
Imaging, median (IQR)
MRI-PDFF (%) 10.9 (13.8) 3(1.8) 14.5 (11.8) 15.5 (15.6) 15.7 (18.6) <0.0001
MRE (kPa) 2.2 (0.6) 2.1(0.4) 2.2 (0.6) 2.2 (0.6) 2.1(0.6) 0.191
VCTE CAP (dB/m) 305 (78) 257 (60.0) 320 (63) 303 (78) 334 (66) <0.0001
VCTE (kPa) 5.3(3.0) 4.4(2.0) 5.7 (3.7) 6.3 (3.0) 5.1(2.1) <0.0001

Bold values denote statistical significance at p-value less than 0.05.
*Defined according to ATPIII criteria.

ALT, alanine aminotransferase; AST, aspartate aminotransferase; CAP, controlled attenuation parameter; EtG, ethyl glucuronide; FIB-4, fibrosis-4 index; HbA1c, haemoglobin Alc;
HDL, high-density lipoprotein; HOMA-IR, homeostasis model assessment of insulin resistance; INR, international normalised ratio; LDL, low-density lipoprotein; MRE, magnetic
resonance elastography; MRI-PDFF, MRI proton density fat fraction; PEth, phosphatidylethanol; SLD, steatotic liver disease; VCTE, vibration controlled transient elastography.

the lowest ferritin (150.5). Median MRI-PDFF and MRE stiff-
ness were 15.5% and 2.2 kPa. Median CAP and VCTE liver stiff-
ness were 303 dB/m and 6.3kPa. 7.7% of the MetALD group
had advanced fibrosis, and 3.9% had cirrhosis.

The prevalence of ALD in the overall cohort was 2.6%. These
participants had a mean BMI of 32.9 kg/m?, and 57.1% of the
group had metabolic syndrome. The median number of meta-
bolic risk factors was three and the mean alcohol intake was
70.0 g/day. The median PEth value was 59.5 ng/mL and 43% of

subjects had positive uEtG. In terms of biochemical profile, this
group had the lowest fasting insulin (16.1), HDL (39.5 mg/dL)
and ALT (32 U/L), and the highest ferritin (164) and FIB-4 (1.4).
Median MRI-PDFF and MRE stiffness were 15.7% and 2.1 kPa.
Median CAP and VCTE liver stiffness were 334 dB/m and 5.1 kPa.
14.3% of the ALD group had advanced fibrosis/cirrhosis. There
was no significant difference in advanced fibrosis and cirrhosis
among the subcategories (table 2). Results of sensitivity analyses
(1) defining advanced fibrosis and cirrhosis as VCTE=12.1kPa
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Figure 4 Prevalence of MASLD, MetALD and ALD. ALD, alcohol-related liver disease; MASLD, metabolic dysfunction-associated steatotic liver
disease; MetALD, metabolic dysfunction and alcohol associated steatotic liver disease.

and =14.9kPa (90% specificity thresholds), respectively, if MRE
not available, and (2) defining advanced fibrosis and cirrhosis as
Agile 3+=0.679and Agile 4=0.5635, respectively, if MRE not
available, are displayed in online supplemental tables 2 and 3.

Characteristics associated with advanced fibrosis

The prevalence of advanced fibrosis in the overall cohort was
10.8% (table 3). Compared with those without advanced
fibrosis, those with advanced fibrosis had higher BMI (37.5 vs
32.0kg/m?), prevalence of diabetes mellitus (58.6% vs 25.0%),
prevalence of obesity (82.5% vs 59.8%), number of metabolic
risk factors (4 vs 3), homeostasis model assessment of insulin

Table 2 Distribution of advanced fibrosis and cirrhosis among
MASLD, MetALD and ALD

MASLD MetALD ALD P valuet
(N=363) (N=26) (N=14) P value* (trend)
Advanced fibrosis, 54 (14.9%) 2 (7.7%) 2 (14.3%) 0.7050 0.5594
n (%)
Cirrhosis, n (%) 21 (5.8%) 1 (3.9%) 2(14.3%) 0.3011 0.3833

Advanced fibrosis defined as MRE=3.63 kPa or VCTE=8.6 kPa.

Cirrhosis defined as MRE=>4.67 kPa or VCTE>13.1 kPa.

*Fisher's exact test.

tCochran-Armitage test for trend.

ALD, alcohol-related liver disease; MASLD, metabolic dysfunction-associated
steatotic liver disease; MetALD, metabolic dysfunction and alcohol associated
steatotic liver disease; MRE, magnetic resonance elastography; VCTE, vibration
controlled transient elastography.

resistance (9.8 vs 3.9), fasting insulin (29.2 vs 15.6), haemoglobin
Alc (7.1% vs 5.7%), AST (40 vs 25U/L), ALT (43.5 vs 31U/L),
alkaline phosphatase (94.5 vs 77U/L), total bilirubin (0.6 vs
0.5 mg/dL) and FIB-4 (1.7 vs 0.9), as well as lower platelets (222
vs 259%10° cells) and albumin (4.4 vs 4.6 mg/dL), respectively.
The median liver stiffness by MRE among those with advanced
fibrosis was 4.4kPa and 2.2kPa in those without advanced
fibrosis. On VCTE, the median liver stiffness was 12.8 kPa in the
advanced fibrosis group and 5.1kPa in those without advanced
fibrosis. Notably, individuals with and without advanced fibrosis
had a similar MRI-PDFF (12.4% vs 10.9%), but those with
advanced fibrosis had a higher VCTE CAP (352 vs 302 dB/m).
Results of sensitivity analyses (1) defining advanced fibrosis as
VCTE=12.1kPa (90% specificity threshold) if MRE not avail-
able and (2) defining advanced fibrosis as Agile 3+=0.679 if
MRE not available, are displayed in online supplemental tables
4 and S.

DISCUSSION

Main findings

This cross-sectional analysis of a prospective study conducted
in the USA using MRI-PDFF and MRE among overweight and
obese participants demonstrated that the prevalence of advanced
fibrosis and cirrhosis was 10.8% and 4.5%, respectively. SLD
was prevalent in 75% of the cohort, with 67.3% having MASLD,
4.8% having MetALD and 2.6% having ALD. The prevalence
of advanced fibrosis was not significantly different across the
SLD subcategories. Advanced fibrosis was associated with higher
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Table 3  Clinical, demographics and imaging characteristics by advanced fibrosis status

Total (N=539) No advanced fibrosis (N=481) Advanced fibrosis (N=58) P value
Demographics
Age in years, mean (SD) 51.5(13.1) 51.2 (13.2) 54.7 (12.2) 0.0527
Women, n (%) 297 (55.2%) 259 (54.0%) 38 (65.5%) 0.0945
BMI, mean (SD) 326 (6.2) 32.0(5.6) 37.5(8.1) <0.0001
Ethnicity, n (%) 0.5352
White 187 (35.1%) 169 (35.4%) 18 (32.7%)
Hispanic 226 (42.4%) 198 (41.4%) 28 (50.9%)
Asian 78 (14.6%) 72 (15.1%) 6 (10.9%)
Other 42 (7.9%) 39 (8.2%) 3 (5.5%)
Hypertension, n (%) 200 (37.1%) 179 (37.2%) 21 (36.2%) 0.8808
Hyperlipidaemia, n (%) 153 (28.4%) 138 (28.7%) 15 (25.9%) 0.6518
Diabetes mellitus, n (%) 154 (28.6%) 120 (25.0%) 34 (58.6%) <0.0001
Metabolic syndrome, n (%) 260 (52.5%) 215 (48.9%) 45 (81.8%) <0.0001
Obesity, n (%) 334 (62.2%) 287 (59.8%) 47 (82.5%) 0.0008
Number of metabolic risk factors, median (IQR) 3(3) 3(3) 4(2) 0.0029
GLP-1 RA and GIP/GLP-1 RA, n(%) 38 (7.1%) 30 (6.2%) 8(13.8%) 0.0513
Alcohol use assessment
Alcohol (g/day), mean (SD) 5.6 (16.9) 5.6 (16.2) 5.7 (22.3) 0.9662
PEth (ng/mL), median (IQR) 9.0 3.0) 9.0 (5.0) 9.0 (0) 0.0031
Positive urine EtG, n(%) 50 (13.9%) 50 (15.7%) 0 0.0017
Biochemical profile, median (IQR)
HOMA-IR 4.2 (4.1) 3.9(3.6) 9.8 (11) <0.0001
Fasting insulin 16.7 (14) 15.6 (12.7) 29.2 (23.2) <0.0001
HbA1c (%) 5.7 (0.9) 5.7(0.7) 7.1Q) <0.0001
Total cholesterol (mg/dL) 183 (53) 183 (55) 178.5 (50) 0.1560
LDL (mg/dL) 107 (48) 107 (49) 105 (46) 0.1422
HDL (mg/dL) 45 (17) 46 (16) 39 (21) 0.0140
Triglycerides (mg/dL) 127 (78) 127 (76) 127.5 (84.5) 0.3290
Platelet count (10°/L) 254 (81) 259 (78) 222 (76) <0.0001
INR 1.1(0.1) 1.1(0.1) 1.1(0.1) 0.0086
ALT (UIL) 33 (25) 31 (26) 43.5 (41) <0.0001
AST (U/L) 26 (13) 25(12) 40 (29) <0.0001
Alkaline phosphatase (U/L) 78.5 (31) 77 (30) 94.5 (36) <0.0001
Total bilirubin (mg/dL) 0.5(0.3) 0.5(0.3) 0.6 (0.3) 0.0315
Albumin 4.6 (0.5 4.6 (0.4) 4.4(0.4) <0.0001
Ferritin 138.5 (195) 138 (194) 148.5 (228) 0.8485
FIB-4 0.9 (0.6) 0.9 (0.6) 1.7(1.3) <0.0001
Imaging, median (IQR)
MRI-PDFF (%) 10.9 (13.8) 10.9 (13.9) 12.4 (11.3) 0.3075
MRE (kPa) 2.2 (0.6) 2.2 (0.5) 44(1.5) <0.0001
VCTE CAP (dB/m) 305 (78) 302 (76) 352 (70) <0.0001
VCTE (kPa) 5.3 (3.0) 5.1 (2.4) 12.8 (9.4) <0.0001

Advanced fibrosis defined as MRE=3.63 kPa or VCTE=8.6 kPa.
Bold values denote statistical significance at p-value less than 0.05.

ALT, alanine aminotransferase; AST, aspartate aminotransferase; EtG, ethyl glucuronide; FIB-4, fibrosis-4 index; HbA1c, haemoglobin A1c; HDL, high-density lipoprotein; HOMA-IR,
homeostasis model assessment of insulin resistance; INR, international normalised ratio; LDL, low-density lipoprotein; MRE, magnetic resonance elastography; MRI-PDFF, MRI

proton density fat fraction; PEth, phosphatidylethanol.

BMI, prevalence of diabetes mellitus, as well as metabolic risk
factors. This study used AUDIT and Skinner (lifetime drinking
history) questionnaires that were then further validated by both
blood-based PEth and urine ethinyl glucuronide (EtG) that adds
to the novelty of phenotyping and increases the credibility of
these findings across the spectrum of SLD.

In context with published literature
Although with the introduction of the new classification of
SLD, there have been several studies describing the prevalence

of MASLD, MetALD and ALD, none provided prospectively
collected data using advanced MRI-PDFF and MRE, the most
accurate non-invasive measures of hepatic steatosis and fibrosis,
respectively, on the prevalence of advanced fibrosis and cirrhosis
among overweight and obese Americans. Indeed, available
studies have employed diagnostic methods with less robust accu-
racy than MRI-PDFF and MRE for steatosis grading and fibrosis
staging. Additionally, existing literature has been limited to
specific subpopulations that limit the generalisability of findings
and/or use of retrospective data.®™? 35 Within this context,
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three studies used the NHANES database between 2017 and
2020 when VCTE and CAP were available. Kalligeros et al used
a CAP and VCTE cut-off of 263 dB/m and 8.6 kPa, respectively,
for steatosis and advanced fibrosis. Among 15560 participants,
they reported an SLD prevalence of 37.8%, MASLD of 32.45%,
MetALD of 2.56%, and ALD of 1.1%, and noted advanced
fibrosis of 20.86% in MASLD and 8.98% MetALD.® Lee et al
used cut-offs of 288 dB/m and 11.7kPa and found among 7367
participants, 34.6% had SLD, 31.1% had MASLD, 2% had
MetALD, 0.7% had ALD, and a prevalence of advanced fibrosis
of 7.6%, 5.9% and 1.3%, respectively.” Ciardullo et al used cut-
offs of 274 dB/m and 8.0kPa. They found a prevalence of 42.1%
with SLD in a cohort of 3173 participants within the SLD popu-
lation, 89.45 with MASLD, 7.7% with MetALD and 0.4% with
ALD. They noted a prevalence of advanced fibrosis of 15.2%,
9.5% and 19.5% in MASLD, MetALD and ALD, respectively.'’
Moon et al used the Korean nationwide health screening data-
base and defined SLD as fatty liver index =60and found that of
351068 participants, 47.2% had MASLD, 6.4% MetALD and
2.1% had ALD.>* Overall, the prevalence of SLD was 34.8%-
42.1%, MASLD 31.1%-37.7%, MetALD 2%-7.7%, ALD
0.4%-1.1%, and advanced fibrosis in MASLD 7.6%-20.86%,
MetALD 5.9%-9.5% and ALD 1.3%-19.5%. Finally, a retro-
spective study by Lee et al collected 2535 participants who
underwent MRI-PDFF with MRE across five primary care clinics
in Korea. Using an MRI-PDFF cut-off of 5.0% to categorise
steatosis, SLD prevalence was found to be 39.1%, 29.3% with
MASLD, 5.64% with MetALD and 2.6% with ALD. The authors
also found that those with MetALD and ALD had a higher mean
MRE.* Overall prevalence of SLD was 39.1%-52%, MASLD
29.3%-39%, MetALD 5.64%-10%, ALD 2.6%-3%.

Our data showed an SLD prevalence of 75%, MASLD at
67.3%, MetALD at 4.8% and ALD at 2.6%, and advanced
fibrosis in MASLD at 14.9%, MetALD at 7.7% and ALD at
14.3%. The higher prevalence of SLD is likely a result of our
cohort including overweight and obese participants, while the
prevalence of subcategories is similar to other studies. Israelsen
et al demonstrated an increase in hepatic decompensation risk
with MetALD and ALD.*® In our cohort, we found that there
was no significant difference in advanced fibrosis and cirrhosis
among the subcategories.

Strengths and limitations

The study’s main strength is a prospective, diverse cohort who
completed a comprehensive clinical assessment with detailed
characterisation using high-quality, advanced imaging tech-
niques and testing of biomarkers of alcohol quantification such
as PEth and EtG. In addition, all testing was done on the same
day to provide a true cross-sectional evaluation of participants in
laboratory and imaging evaluations. The main limitation comes
from being a single centre. However, our study comprised a
multiethnic population: 35% white, 42% Hispanic and 15%
Asian. Patients were also recruited from primary care and
community settings that are representative of patients at risk
for MASLD, MetALD and ALD in the community. Additional
studies in biologically and geographically diverse cohorts from
various populations would add to the knowledge of the preva-
lence of MASLD, MetALD and ALD. Another limitation is that
the subclassification of SLD into MASLD, MetALD and ALD
was based on patient’s self-reported alcohol intake by question-
naires which are the current gold standard of alcohol detection
but often inaccurate.’” =’ However, we did collect data on direct
alcohol biomarkers, such as PEth and uEtG. Further studies are

needed to examine the association between questionnaire-based
SLD subcategories and biomarker-based SLD subcategories.

IMPLICATIONS FOR FUTURE RESEARCH

In this cross-sectional analysis using a well-designed prospec-
tive cohort study and advanced imaging techniques including
MRI-PDFF and MRE done on the same day as laboratory and
physical examination, 75% of 539 participants were found
to have SLD, 67.3% with MASLD, 4.8% with MetALD and
2.6% with ALD. Advanced fibrosis and cirrhosis prevalence
were 14.9% and 5.8% in those with MASLD, 7.7% and 3.9%
in those with MetALD, and 14.3% in those with ALD. Future
directions include establishing similar protocoled examinations
with advanced imaging techniques to describe prevalence of SLD
subcategories in different populations to understand the burden
of MASLD, MetALD and ALD. Additionally, larger cohorts
would be needed to understand whether there are differences
in advanced fibrosis and cirrhosis among the SLD subcatego-
ries, and to further explore the synergistic effects of alcohol and
metabolic risk factors, as well as consider different cut-off values
for alcohol use to properly capture the effect of alcohol use in
liver disease progression. In clinical practice, this should raise
awareness of higher prevalence of advanced fibrosis in those
with significant alcohol use and require more diligent screening.

X Maral Amangurbanova @drmaralmd

Contributors Study concept and design: AHY, RL. Data acquisition: AHY, MT, FT,
VA, RL, LR, MA, CB, CH, EM, SS, RB, BS, CBS. Data analysis: RB, RL. Drafting of the
manuscript: AHY. Critical revision and approval of the final manuscript: all authors.
RL is the guarantor of this article.

Funding VA is supported by NIDDK (K23DK119460). RL receives funding

support from NCATS (5UL1TR001442), NIDDK (U01DK061734, U01DK130190,
RO1DK106419, RO1DK121378, RO1DK124318, P30DK120515), NHLBI
(POTHL147835) and NIAAA (U0TAA029019). RL is also supported by an Investigator
initiated study sponsored by Gilead Sciences.

Competing interests RL serves as a consultant to Aardvark Therapeutics,
Altimmune, Arrowhead Pharmaceuticals, AstraZeneca, Cascade Pharmaceuticals, Eli
Lilly, Gilead, Glympse bio, Inipharma, Intercept, Inventiva, lonis, Janssen Inc, Lipidio,
Madrigal, Neurobo, Novo Nordisk, Merck, Pfizer, Sagimet, 89 bio, Takeda, Terns
Pharmaceuticals and Viking Therapeutics. In addition, his institution received research
grants from Arrowhead Pharmaceuticals, Astrazeneca, Boehringer-Ingelheim, Bristol-
Myers Squibb, Eli Lilly, Galectin Therapeutics, Gilead, Intercept, Hanmi, Intercept,
Inventiva, lonis, Janssen, Madrigal Pharmaceuticals, Merck, Novo Nordisk, Pfizer,
Sonic Incytes and Terns Pharmaceuticals. Cofounder of LipoNexus Inc. CBS reports
payment to institution for non-federal research grants from ACR, Bayer, Foundation
of NIH, GE, Gilead, Pfizer, Philips, Siemens, V Foundation; payment to institution for
lab service agreements from OrsoBio, Enanta, Gilead, ICON, Intercept, Nusirt, Shire,
Synageva, Takeda; payment to institution for institutional consulting from BMS,
Exact Sciences, IBM-Watson, Pfizer; payment to self for personal consulting from
Altimmune, Ascelia Pharma, Blade, Boehringer, Epigenomics, Guerbet, and Livivos;
payment to self for royalties and/or honoraria from Medscape and Wolters Kluwer;
ownership of stock options in Livivos; unpaid advisory board position in Quantix
Bio; executive position for Livivos (Chief Medical Officer, unsalaried position with
stock options and stock) through 28 June 2023; Principal Scientific Advisor to Livivos
(unsalaried position with stock options and stock) since 28 June 2023; support for
attending meetings and/or travel from Fundacion Santa Fe, Congreso Argentino de
Diagnostico por Imégenes, Stanford, Jornada Paulista de Radiologia and Ascelia
Pharma; member (no payment) of Data Safety Monitoring board for National
Cancer Institute funded Early Detection Research Network; equipment loans to
institution from GE and Siemens. BS has been consulting for Ferring Research
Institute, HOST Therabiomics, Intercept Pharmaceuticals, Mabwell Therapeutics,
Patara Pharmaceuticals, Surrozen and Takeda. B.S.'s institution UC San Diego has
received research support from Axial Biotherapeutics, BiomX, Chromologic, CymaBay
Therapeutics, NGM Biopharmaceuticals, Prodigy Biotech and Synlogic Operating
Company. BS is the founder of Nterica Bio. UC San Diego has filed several patents
with BS as inventor.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

8

Yang AH, et al. Gut 2024,0:1-9. doi:10.1136/gutjnl-2024-332917

'saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq paloalold
‘looyasaboysnwiselq v11-Z39 Juawiiedad re 520z ‘02 Ae uo /wod fwagInby:dny woiy papeojumoq +20z 1snbny £ uo 16Z£€-7202-1ulinB/9ETT 0T se paysiignd 1si1} ;1N


https://x.com/drmaralmd
http://gut.bmj.com/

Hepatology

Ethics approval This study involves human participants. All patients provided
written informed consent prior to enrolling in the study and the study was approved
by the UCSD Institutional Review Board (no. #201152).

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are not available.

Supplemental material This content has been supplied by the author(s). It

has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have
been peer-reviewed. Any opinions or recommendations discussed are solely those
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

ORCID iD
Rohit Loomba http://orcid.org/0000-0002-4845-9991

REFERENCES

1

Younossi ZM, Koenig AB, Abdelatif D, et a/. Global epidemiology of nonalcoholic
fatty liver disease-meta-analytic assessment of prevalence, incidence, and outcomes.
Hepatology 2016,64:73-84.

Estes C, Razavi H, Loomba R, et al. Modeling the epidemic of nonalcoholic fatty liver
disease demonstrates an exponential increase in burden of disease. Hepatology
2018;67:123-33.

Devarbhavi H, Asrani SK, Arab JP, et al. Global burden of liver disease: 2023 update. /
Hepatol 2023;79:516-37.

Rinella ME, Lazarus JV, Ratziu V, et al. A multisociety Delphi consensus statement on
new fatty liver disease nomenclature. Hepatology 2023;78:1966-86.

Ajmera VH, Terrault NA, Harrison SA. Is moderate alcohol use in nonalcoholic fatty
liver disease good or bad? A critical review. Hepatology 2017;65:2090-9.

Loomba R, Wong VW-S. Implications of the new nomenclature of steatotic liver
disease and definition of metabolic dysfunction-associated steatotic liver disease.
Aliment Pharmacol Ther 2024;59:150-6.

Hsu CL, Loomba R. From NAFLD to MASLD: implications of the new nomenclature for
preclinical and clinical research. Nat Metab 2024;6:600-2.

Kalligeros M, Vassilopoulos A, Vassilopoulos S, et a/. Prevalence of Steatotic Liver
Disease (MASLD, MetALD, and ALD) in the United States: NHANES 2017-2020. Clin
Gastroenterol Hepatol 2024;22:1330-2.

Lee BP, Dodge JL, Terrault NA. National prevalence estimates for steatotic liver disease
and subclassifications using consensus nomenclature. Hepatology 2024;79:666-73.
Ciardullo S, Carbone M, Invernizzi P, et al. Exploring the landscape of steatotic liver
disease in the general US population. Liver Int 2023;43:2425-33.

Babor TF, Saunders H-BJ, Monteiro MG. AUDIT: The Alcohol Use Disorders
Identification Test: Guidelines for Use in Primary Care2nd ed. Geneva, Switzerland:
World Health Organization, 2001.

Skinner HA, Sheu WJ. Reliability of alcohol use indices. The lifetime drinking history
and the MAST. J Stud Alcohol 1982;43:1157-70.

American Psychiatric Association. Diagnostic and statistical manual of mental
disorders [DSM-V]. Washington, DC: American Psychiatric Association, Available:
https://psychiatryonline.org/doi/book/10.1176/appi.books.9780890425596
Kalinowski A, Humphreys K. Governmental standard drink definitions and low-risk
alcohol consumption guidelines in 37 countries. Addiction 2016;111:1293-8.

Le T-A, Chen J, Changchien C, et al. Effect of colesevelam on liver fat quantified by
magnetic resonance in nonalcoholic steatohepatitis: a randomized controlled trial.
Hepatology 2012;56:922-32.

Loomba R, Sirlin CB, Ang B, et al. Ezetimibe for the treatment of nonalcoholic
steatohepatitis: assessment by novel magnetic resonance imaging and magnetic
resonance elastography in a randomized trial (MOZART trial). Hepatology
2015;61:1239-50.

17

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

Permutt Z, Le T-A, Peterson MR, et al. Correlation between liver histology and novel
magnetic resonance imaging in adult patients with non-alcoholic fatty liver disease

- MRI accurately quantifies hepatic steatosis in NAFLD. Aliment Pharmacol Ther
2012;36:22-9.

Tang A, Tan J, Sun M, et al. Nonalcoholic fatty liver disease: MR imaging of liver
proton density fat fraction to assess hepatic steatosis. Radiology 2013;267:422-31.
Idilman IS, Aniktar H, Idilman R, et al. Hepatic steatosis: quantification by proton
density fat fraction with MR imaging versus liver biopsy. Radiology 2013;267:767-75.
Moreno C, Mueller S, Szabo G. Non-invasive diagnosis and biomarkers in alcohol-
related liver disease. J Hepatol 2019;70:273-83.

Talwalkar JA. Elastography for detecting hepatic fibrosis: options and considerations.
Gastroenterology 2008;135:299-302.

Loomba R, Wolfson T, Ang B, et al. Magnetic resonance elastography predicts
advanced fibrosis in patients with nonalcoholic fatty liver disease: a prospective study.
Hepatology 2014;60:1920-8.

Cui J, Ang B, Haufe W, et al. Comparative diagnostic accuracy of magnetic resonance
elastography vs. eight clinical prediction rules for non-invasive diagnosis of advanced
fibrosis in biopsy-proven non-alcoholic fatty liver disease: a prospective study. Aliment
Pharmacol Ther 2015;41:1271-80.

Huwart L, Sempoux C, Vicaut E, et al. Magnetic resonance elastography for the
noninvasive staging of liver fibrosis. Gastroenterology 2008;135:32-40.

Venkatesh SK, Yin M, Ehman RL. Magnetic resonance elastography of liver: technique,
analysis, and clinical applications. / Magn Reson Imaging 2013;37:544-55.

Yin M, Glaser KJ, Talwalkar JA, et al. Hepatic MR elastography: clinical performance in
a series of 1377 consecutive examinations. Radiology 2016;278:114-24.

Talwalkar JA, Yin M, Fidler JL, et al. Magnetic resonance imaging of hepatic fibrosis:
emerging clinical applications. Hepatology 2007;47:332-42.

Siddiqui MS, Vuppalanchi R, Van Natta ML, et al. Vibration-Controlled transient
elastography to assess fibrosis and steatosis in patients with nonalcoholic fatty liver
disease. Clin Gastroenterol Hepatol 2019;17:156-63.

Hsu C, Caussy C, Imajo K, et al. Magnetic resonance vs transient elastography analysis
of patients with nonalcoholic fatty liver disease: a systematic review and pooled
analysis of individual participants. Clin Gastroenterol Hepatol 2019;17:630—7.

Sanyal A, Foucquier J, Younossi ZM, et al. Enhanced diagnosis of advanced fibrosis
and cirrhosis in individuals with NAFLD using fibroscan-based agile scores. J Hepatol
2023;78:247-59.

Gawrieh S, Vilar-Gomez E, Woreta TA, et al. Prevalence of steatotic liver disease,
MASLD, MetALD and significant fibrosis in people with HIV in the United States.
Aliment Pharmacol Ther 2024;59:666—79.

Parsa AA, Azama KA, Vawer M, et al. Prevalence Study of MASLD in adolescent

and young adult pacific islanders and asians living in hawai'i. / Endocr Soc
2024:8:bvad165.

Rivera-Esteban J, Jiménez-Masip A, Mufioz-Martinez S, et a/. Prevalence and Risk
Factors of MASLD and liver fibrosis amongst the penitentiary population in catalonia:
the prisonafld study. J Clin Med 2023;12:7276:23:.

Moon JH, Jeong S, Jang H, et al. Metabolic dysfunction-associated steatotic liver
disease increases the risk of incident cardiovascular disease: a nationwide cohort
study. eClin Med 2023;65:102292.

Lee C, Yoon EL, Kim M, et al. Prevalence, distribution, and hepatic fibrosis burden of
the different subtypes of steatotic liver disease in primary care settings. Hepatology
2024;79:1393-400.

Israelsen M, Torp N, Johansen S, et al. Validation of the new nomenclature of steatotic
liver disease in patients with a history of excessive alcohol intake: an analysis of data
from a prospective cohort study. Lancet Gastroenterol Hepatol 2024,9:218-28.
Israelsen M, Torp N, Johansen S, et al. MetALD: new opportunities to understand the
role of alcohol in steatotic liver disease. Lancet Gastroenterol Hepatol 2023;8:866-8.
Staufer K, Huber-Schonauer U, Strebinger G, et al. Ethyl glucuronide in hair detects

a high rate of harmful alcohol consumption in presumed non-alcoholic fatty liver
disease. J Hepatol 2022;77:918-30.

Thursz M, Gual A, Lackner C, et a/. EASL clinical practice guidelines: management of
alcohol-related liver disease. J Hepatol 2018;69:154-81.

Yang AH, et al. Gut 2024;0:1-9. doi:10.1136/gutjnl-2024-332917

'saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq paloalold
‘looyasaboysnwiselq v11-Z39 Juawiiedad re 520z ‘02 Ae uo /wod fwagInby:dny woiy papeojumoq +20z 1snbny £ uo 16Z£€-7202-1ulinB/9ETT 0T se paysiignd 1si1} ;1N


http://orcid.org/0000-0002-4845-9991
http://dx.doi.org/10.1002/hep.28431
http://dx.doi.org/10.1002/hep.29466
http://dx.doi.org/10.1016/j.jhep.2023.03.017
http://dx.doi.org/10.1016/j.jhep.2023.03.017
http://dx.doi.org/10.1097/HEP.0000000000000520
http://dx.doi.org/10.1002/hep.29055
http://dx.doi.org/10.1111/apt.17846
http://dx.doi.org/10.1038/s42255-024-00985-1
http://dx.doi.org/10.1016/j.cgh.2023.11.003
http://dx.doi.org/10.1016/j.cgh.2023.11.003
http://dx.doi.org/10.1097/HEP.0000000000000604
http://dx.doi.org/10.1111/liv.15695
http://dx.doi.org/10.15288/jsa.1982.43.1157
https://psychiatryonline.org/doi/book/10.1176/appi.books.9780890425596
http://dx.doi.org/10.1111/add.13341
http://dx.doi.org/10.1002/hep.25731
http://dx.doi.org/10.1002/hep.27647
http://dx.doi.org/10.1111/j.1365-2036.2012.05121.x
http://dx.doi.org/10.1148/radiol.12120896
http://dx.doi.org/10.1148/radiol.13121360
http://dx.doi.org/10.1016/j.jhep.2018.11.025
http://dx.doi.org/10.1053/j.gastro.2008.05.038
http://dx.doi.org/10.1002/hep.27362
http://dx.doi.org/10.1111/apt.13196
http://dx.doi.org/10.1111/apt.13196
http://dx.doi.org/10.1053/j.gastro.2008.03.076
http://dx.doi.org/10.1002/jmri.23731
http://dx.doi.org/10.1148/radiol.2015142141
http://dx.doi.org/10.1002/hep.21972
http://dx.doi.org/10.1016/j.cgh.2018.04.043
http://dx.doi.org/10.1016/j.cgh.2018.05.059
http://dx.doi.org/10.1016/j.jhep.2022.10.034
http://dx.doi.org/10.1111/apt.17849
http://dx.doi.org/10.1210/jendso/bvad165
http://dx.doi.org/10.3390/jcm12237276
http://dx.doi.org/10.1016/j.eclinm.2023.102292
http://dx.doi.org/10.1097/HEP.0000000000000664
http://dx.doi.org/10.1016/S2468-1253(23)00443-0
http://dx.doi.org/10.1016/S2468-1253(23)00206-6
http://dx.doi.org/10.1016/j.jhep.2022.04.040
http://dx.doi.org/10.1016/j.jhep.2018.03.018
http://gut.bmj.com/

	Prevalence of steatotic liver disease, advanced fibrosis and cirrhosis among community-­dwelling overweight and obese individuals in the USA
	ABSTRACT
	Introduction﻿﻿
	Materials and methods
	Study design
	Inclusion and exclusion criteria
	Clinical assessment and laboratory tests
	MRI
	CAP and VCTE
	Outcome measures
	Primary outcome
	Secondary outcomes

	Statistical analysis

	Results
	Characteristics of the study population
	Prevalence of SLD subcategories
	Characteristics associated with advanced fibrosis

	Discussion
	Main findings
	In context with published literature
	Strengths and limitations

	Implications for future research
	References


