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Aims
To understand the epidemiology of MetALD and ALD

To discuss differences and overlapping features of
MASLD and ALD

To recognize the importance in distinguishing these
phenotypes for tailored clinical interventions

To discuss the impact of implementing public health
policies




YEARS OF WORKING LIFE LOST (AGE GROUPS: 15-64 15-64 YEARS)

African region

30000000

25000000

20000000

15000000 -

10000000

5000000 -

Ischaemic
heart failure

Liver cirrhosis
and primary
liver cancer
Stroke
Tracheal,
bronchus, &
lung cancer

Breast cancer

Diabetes

Eastern

Mediterranean

region

European region

Region of

the Americas

ROLE OF RISK FACTORS

Virus ..~

Genetic
and rare
causes

&)

Obesity

Potential years of working life lost, and leading
causes by WHO region

INTERVENTIONS

Population-level
- policies (e.g. fiscal,
marketing, vaccination)

Clinical intervention

for risks (e.g. diet, needle
" exchange, alcohol,

antiviral drugs)

Medical therapy and

early intervention
in liver fibrosis

Primary or secondary

YEAR

YEAR

multidisciplinary care

Hospital-based
treatment of cirrhosis

End-stage liver disease

and complications,
including liver
transplantation

Modified from Karlsen TH, et al. Lancet 2022



OBESITY PREVALENCE AND RELATION TO MASLD

SHARE OF ADULTS THAT ARE OBESE, 1975 T0 2016

Obesity is defined as having a body-mass index (BMI) equal to, or
greater than, 30. BMI is a person’s weight (in kilograms) divided by their
height (in meters) squared.
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PREVALENCE OF MASLD

Seminar JOURNAL
OF HEPATOLOGY

GLOBAL BURDEN OF LIVER DISEASE: 2023 UPDATE MASLD:

Harshad Devarbhavi', Sumeet K. Asrani®*, Juan Pablo Arab®*, Yvonne Ayerki Nartey®, Elisa Pose®, Patrick S. Kamath’

* The worldwide prevalence
of MASLD is 32.4%.

* The percentage of total

e deaths from all causes
attributable to MASLD
increased from 0.10% to
0.17%.

Prevalence « MASLD represents the
;;:‘ISAFLD in second-leading cause of

liver transplantation and
the leading cause among
females.

<10%
10.0-14.9%

M 15.0-19.9%

W 20.0-24.9%

B 25.0-29.9%

B 30% or higher
Not available Devarbhavi H et al. Journal of Hepatology 2023



Global Alcohol Consumption

Globally, 43% of the
population currently
drinks alcohol

1 African Region (AFR)

2 Region of the Americas (AMR)

3 South-East Asian Region (SEAR)

4 European Region (EUR)

5 Eastern Mediterranean Region (EMR)
6 Western Pacific Region (WPR)
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Global status report on alcohol and health 2018. World Health Organization (WHO)
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Alcohol consumption per capita
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EPIDEMIOLOGY
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Type of alcohol consumed
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Global status report on alcohol and health 2018. World Health Organization (WHO)



Heavy Episodic Drinking

Prevalence (in %) of
heavy episodic -
drinking® (HED) among
current drinkers
(15+ years), 2016

-

*(defined as 60 or Percentage (%)
more grams of pure <50
[ 15.0-200
alcohol on at least one
. B 300449
occasion at least once Bl 50509 [ ] Notapplicable O 850 1700 3400Kioemeter
per month) - 260.0 [:I Data not available ——

Global status report on alcohol and health 2018. World Health Organization (WHO)



Prevalence of AUD

M Alcohol dependence M Harmful use

Prevalence of alcohol
use disorders (AUDs) =
5.1%

30 -

Prevalence (%) of alcohol use disorders
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* Note: The discrepancy between categories and total number can be explained due to rounding of numbers.

Global status report on alcohol and health 2018. World Health Organization (WHO)



TRENDS ON LIVER TRANSPLANTATION
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NEW NOMENCLATURE: STEATOTIC LIVER DISEASE
STEATOTIC LIVER DISEASE (SLD)

. Specific aetiology ;
Metabolic . _ Cryptogenic SLD
Dysfunction-Associated MAS LD. dml:l( Igiﬁqs:th;ICOhOI qils%%?ﬂed o
Stetht(':A"&“éfB)D'seqse liele = (Alcohol-related)
Liver Disease e R
ALD
! MASLD red’gﬁimnt ) Drug-Induced
| predominant P \ L Liver Injury (DILI)
I
o D/210 210 280 350/420 \ /
// e Weekly alcohol intake (g) i )
, Metabolic S eekly alcohol intake (g Monogenic
/ Dysfunction- S d di *k
! Associated ! ALD \ Beanes J
\  Steatohepatitis MASLD e
‘. (MASH) 7 predominant P
PR -~ /30 30 40 50/60 -»[ Miscelaneous ]
\ Weekly alcohol intake (g) /

*Weekly intake 140-350g female, 210-420g male (average daily 20-50g female, 30-60g male)
**e.g. Lysosomal Acid Lipase Deficiency (LALD), Wilson disease, hypobetalipoproteinemia, inborn errors of metabolism
***a g. Hepatitis C virus (HCV), malnutrition, celiac disease
Adapted from Rinella ME, et al. Hepatology 2023



NEW NOMENCLATURE: STEATOTIC LIVER DISEASE

Steatotic Liver Disease
(Hepatic steatosis identified by imaging or biopsy)

.

\ 4

Does the patient meet any of the
cardiometabolic criteria?*

'

[ Are there any other ]

causes of steatosis?

¢

Are there any other causes
of steatosis?

|

l
l l

1
o

Metabolic MetALD or ALD
. (depending on
Dysfunction
. extent of alcohol
Associated

intake) or other
combination
aetiology

Steatotic Liver
Disease (MASLD)

Adapted from Rinella ME, et al. Hepatology 2023
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Other specific
Cryptogenic aetiology SLD
SLD** (e.g. DL,
monogenic, ALD)

*CARDIOMETABOLIC CRITERIA

ADULT CRITERIA

At least1 out of 5:

Q BMI =25 kg/m?[23 Asia] ORWC
>94 cm (M) 80 cm (F) OR ethnicity
adjusted equivalent

Q Fasting serum glucose =5.6
mmol/L[100 mg/dI] OR 2-hour
post-load glucose levels > 7.8
mmol/L[=140 mg/dIJOR HbA1c
>5.7% [39 mmol/L] OR type 2
diabetes OR treatment for type 2
diabetes

U Blood pressure =130/85 mmHg
OR specific antihy pertensive drug
treatment

Q Plasma triglycerides =21.70 mmol/L
[150 mg/dl] OR lipid lowering
treatment

O Plasma HDL-cholesterol <1.0
mmol/L[40 mg/dI] (M) and <1.3
mmol/L[50 mg/dI] (F) OR lipid

lowering treatment

At least1 out of 5:

0 BMI =85th percentile for age/sex [BMI z
score = +1] OR WC >95th percentile OR
ethnicity adjusted equivalent

U4 Fasting serum glucose = 5.6 mmol/L
[=100 mg/dl] OR serum glucose =11.1
mmol/L[>200 mg/dl] OR 2-hour post-
load glucose levels = 7.8 mmol [140
mg/dl] ORHbATc =5.7% [39 mmol/L] OR
already diagnosed/treated type 2
diabetes OR treatment for type 2
diabetes

Q Blood pressure age <13 yr, BP =95th
percentile OR =130/80 mmHg (whichever
is lower); age =13 yr, 130/85 mmHg OR
specific antihypertensive drug treatment

Q Plasma triglycerides age <10yr, =1.15
mmol/L[>=100 mg/dl]; age =10yr, =1.70
mmol/L [=2150 mg/dl] OR lipid lowering
treatment

QO Plasma HDL-cholesterol <1.0 mmol/L
[<40 mg/dI] OR lipid lowering treatment



Epidemiology

Prevalence of Steatotic leer Disease in the US: NHANES 2017-2020

Background and Aims: Following a Delphi
consensus process, the term "steatotic liver
disease" (SLD) was introduced to replace "fatty
liver disease”. Using the NHANES dataset from
2017-2020 we aimed to unveil the prevalence
of SLD and its sub-categories in the US.

Other Combmatlon Cryptogenic/

32.45% 2.56% 1.14% 1.17% 0.32%

(95%C.I: 29.8%-35.2%) (95%C.I: 1.91%-3.41%) (95%C.1: 0.88%-1.49%) (95%C.1: 0.71%-1.92%) (95%C.I: 0.17%-0.61%)

M L @

 37.87%

. (95% C.I: 35.1%-40. 7%)

Clinical Gastroenterology
and Hepatology

Kalligeros M, et al. Clin Gastroenterol Hepatol 2023



Epidemiology

National Prevalence Estimates for Steatotic Liver Disease and Sub-Classifications using
Consensus Nomenclature

0 Findings
SLD 34.2% (95% ClI e
@ 30
o/__ (0] ) 2 Key Conclusions
31.9%—-36.5% conort %Z . ;;:/3 USIadugtst\r;las Slr:liFLD
MAS I.D 3 1 . 3 % . :a:ic?tpal I;ealth ar:_d ; 15 andohzrérL? c:sese o
utrition Examination 5 c
(29.2%—33.4%) Survey (NHANES) g average dally alooho! uss may
=° & o1 008 be too high for “moderate” use
M etAL D 2 . 2 % ’ SLD MASLD MetALD ALD Speclﬂc-E_tIoIogy or

Cryptogenic SLD

MASLD
0.9%

= N=7,367 with complete
vibration-controlled
transient elastography

measures

SLD: steatotic liver disease y f\%FLD

MASLD: metabolic dysfunction
associated SLD

MetALD: MASLD + increased
alcohol intake

ALD: alcohol-associated liver

(1.6%—2.9%)
ALD 0.7%
(0.5-0.9%)

Main Takeaway

= New SLD consensus

= 1/2017-3/2020 nomenclature is useful

disease . .
NAFLD: non-alcoholic fatty liver ' :_/Zel:g_:r:‘iizz;':?: ft::tt] -
disease d

refine classifications of SLD

Lee BP, et al. Hepatology. H E P AT 0 L 0 G Y

Lee BP, et al. Hepatology. 2024 Mar 1;79(3):666-673.




Percentage of Patients (%)
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Ayares G, Diaz LA et al. Liver International 2025
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Harmful Drinking

45

Weighted relative risk
of alcohol for all
attributable causes
337 by standard drinks
304 consumed per day

4.0

Relative risk

| | | | | | | |
01 2 3 45 6 7 8 9 10 11 12 13 14 15
Standard drinks daily

Lancet. 2018;392(10152):1015-35.

Relative risk

Population-level risks of alcohol consumption by amount,
geography, age, sex, and year: a systematic analysis for the
Global Burden of Disease Study 2020

GBD 2020 Alcohol Collaborators*

2259 -®- Protective

~@- Harmful

-@- Non-drinker equivalence

~@- Theoretical minimum risk exposure level

In young people, there is
- NO SAFE alcohol
consumption.

1.50 4
1.25
1004, "
\ /_/"
Non-drinker equivalence
Theoretical minimum risk exposure level

075 T T T T T T T T

0 1 2 3 4 5 g 7 é 9 10

Standard drinks consumed per day
I 1 1 1 1 1 ) 1 L\ U 1
0 10 20 30 40 50 60 70 80 90 100

Amount of alcohol consumed per day (g)

Lancet. 2022 Jul 16;400(10347):185-235. 20



THE RISK OF ALCOHOL-CAUSED CONSEQUENCES

increases with the number of drinks you have per week

Evidence. Engagement. Impact.

“Even in small quantities,
Alcohol is not good for your
health”

=
=G
=G

2B (B (RIS
HORCHE O S

| D 5
. ¥ =X
9 D% 25
o0— 4@ —0¢ ]
NO RISK LOW RISK MODERATE RISK INCREASINGLY HIGH RISK

Update of Canada’s Low-Risk Alcohol Drinking Guidelines

.
%



MASLD: NATURAL HISTORY

NORMAL LIVER ISOLATED STEATOSIS
: ‘ g ‘ N

HEPATOCELLULAR
CARGINOMA

Arab JP, et al. Ann Rev Pathol 2017



ALD: NATURAL HISTORY

Alcohol-associated
hepatitis
Risk factors: : P :
« Amount of alcohol
+ Obesity i,

Genetics (i.e., PNPLA3)
Smoking
Viral hepatitis

_Heavy. 999, 959 [f
drinking

3%—10%

8%—20% |

Steatosis | Fibrosis

carcinoma

Arab JP, Addolorato G, Mathurin P, Thursz MR. Clin Gastroenterol Hepatol 2023



Key pathogenic mechanisms in MetALD

MASLDrisk factors
Insulin resistance
Diabetes

Obesity

Visceral fat
Unhealthy food
Sedentary lifestyle
Genetic susceptibility
Epigenetic factors

Alcohol intake

MASLD-related and ALD-related disruptions to the intestinal microbiome

e 1 Ethanol production
e 1 Lipopolysaccharides
e M Microbiome-derived products

Impaired lipid

Y

A J

handling

Oxidative b /
and ER stress <\\ ( %
and cell death sz\ P~

Accelerated
fibrosis and

disease
progression

Inflammatory response
e CXCL1 chemokine upregulation
¢ Neutrophil-mediated immunity
e Macrophage activation

Diaz LA, et al. Nature Reviews Gastroenterol Hepatol. 2023 Aug 15. doi: 10.1038/s41575-023-00822-y.



The role of alcohol use and metabolic dysfunction in promoting liver
disease development and progression
MetALD P Prog

[ “3! ./
8%

Alcohol use, dietary
patterns, and
unhealthy lifestyle

tBlood &
pressure [

thelial

injury

Iy,
7
R N

Dyslipidemia / \[ Hypercholesterolemia m\|||||||||u||n||||||||m> Dls.ru.pted
/ . A & hypertriglyceridemia I|p|d
Loss of pancreatic = \ \ handling

islets & hyperglycemia

\ % ‘W & :

Obesity . o S

A w NGO oA ) Direct toxicity
\ X Insulin resistance of alcohol and

byproducts

& diabetes

/- ‘\“ ,/ \\J

‘Q"" ’ \_ p,
NG

[ 4 Free fatty;cids ]

i

éw Genetic factors Al‘é‘ohol use

\

\\\"|IIlIIIIIIlIIIIIIIIIIIIIIII

Arab JP, Diaz LA, Rehm J, Im G, et al. ALD working group.J Hepatol. 2024 Nov 26:50168-8278(24)02728-4.



PROGNOSIS

Histological parameters and alcohol abstinence determine
long-term prognosis in patients with alcoholic liver disease

Carolin Lackner'™*', Walter Spindelboeck”', Johannes Haybaeck', Philipp Douschan?,
Florian Rainer?, Luigi Terracciano®, Josef Haas® Andrea Berghold®, Ramon Bataller®,
Rudolf E. Stauber?

1007 —— 100}
z s T 2 801
- I S . =
a ® |
e 601 S 8 60
T Q.
2 407 S 407
@ I Fibrosis stage I b= Abstinence
200 —TF0-2 c?) 200 =—To
----- F3-4 p <0.001 “ Yog p=0.013
1 2 4§ i 5 8 7 8 5 1T 3 3 i & & 7 & 5 1o
Patients at risk Time (years) Patients at risk Time (years)
FO-2 29 28 27 27 23 23 21 18 15 14 11 No 90 63 54 49 36 28 22 16 16 13 10

F3-4 31 27 24 22 219 19 15 13 13 12 9 Yes 42 22 20 19 17 15 12 12 9 8 7

Lackner C, et al. ] Hepatol. 2017



DETECTION OF ALCOHOL MISUSE IN MASLD

n —+_

5 ™

Moderate to excessive

m sample alcohol consumption in
éteatosis Alcohol Questionnaire collection = |
oy : 28.6% Of NAFLD pCItlents
"% g : 25.0% of MAFLD patients
{
. § 5 S
o __ Obesity @ ey %’
d SR GeT Optimal diagnostic means
h AUDIT-C  CcDT  UEtG ?/itEcE P g
T2DM ) ANI (_‘(
b - |
| SCR for alcohol ti &o; hEtG: AUC 0.927
5@ @ | or alcohol consumption o) . UEte AUG 0 5 a
Cirrhosis + metabolic characterization

~ + AUDIT-C: AUC 0.733
Diet

Adapted from Staufer K, et al. J Hepatol 2022



Alcohol Intake Thresholds Among Individuals
With Steatotic Liver Disease

o

The [A] Low risk for advanced fibrosis (FIB-4 score <1.3) Intermediate and high risk for advanced fibrosis (FIB-4 score 21.3)
recommended - 10
Ievel Of aICOhOI P=.001 for nonlinearity P=.65 for nonlinearity
consumption was
lessthan7.4g/d _
for individuals 5 g 125
with SLD at lower £ s =
risk for advanced : 2 //////////////////////
fibrosis, which ) e
equals halfa 12-0z
(336-g) beer or I S -
ha If a” gl ass Of 0 10 20 30 40 50 0 10 20 30 40 50
Wlne . Alcohol consumption, g/d Alcohol consumption, g/d

Yeo YH et al. JAMA Netw Open. 2023 Dec 1;6(12):e2347548.



Mortality outcomes in individuals with MASLD
versus MASLD and increased alcohol intake

Overall and Cause-specific mortality associated with MetALD vs MASLD

“MetALD

patients were at

All-cause mortality

increased risk of

cancer-related
mortality
compared with
patients with
MASLD (hazard
ratio 1.32; 95%
confidence
interval 1.14-
1.53; p<0.01)".

Aboona M,

Cardiovascular mortality

Cancer-related mortality

Other causes of mortality

¢ nl g
Hazard ratso (HR) adjusted for age, sex, mee, sm

' 1.21 (0.91-1.61)
r >

' 1.09 (0.52-2.30)
’ o

1.32 (1.14-1.53)*
L

L 1.27(0.89-1.81)
o

Adjusted hazard ratio

ip 1 the maltivanable analysis 1s MASLD
king status, hypertension, dyslipidemia, insulin resistance, FIB-4, BMI

..., Arab JP, Wijarnpreecha K. J Gastroenterol Hepatol. 2024 Aug 22. doi: 10.1111/jgh.16726.



U3 g L Sbetf o RISK ESTIMATES FOR DECOMPENSATION

F4 i
15kPa - 5-15% i 10-30% | 15-50%
F3T  Syearrisk | 5-year risk ] 5-year risk
10 kPa - ] ]
F2 e —= et o
<1% : 1-5% ! 2-15%
£ kPa F1 +  5yearrisk E 5-year risk i 5-year risk
(7 1 1 ‘y
THE DYNAMIC SPECTRUM OF SLD
MASLD METALD ALD
DISEASE DRIVERS
Cardio-metabolic ] _ Obesity, insulin resistance and type 2 diabetes, dyslipidaemia, and
risk : hypertension, etc.
Genetic risk > PNPLA3, MBOAT7, TM6SF2, HSD17BI3, etc.
Alcohol use |
J  <«20g (female) 20-50 g (female) >50 g (female)
<30 g (male) 30-60 g (male) >60 g (male)

Adapted from: Israelsen et al. Lancet Gl Hep 2023



MetALD

Low-to-
moderate
alcohol
consumption is
associated with
increased
fibrosis in
individuals with
MASLD

30%
Derivation sample: Spain,
ETHON cohort (n = 6,826) S
2 15%
8
General SLD: Fibrosis: 5
population 34% 7 6% = -
— =
’ ®
RS
= 5%
Validation sample: U.S., c%’
NHANES cohort (n = 4,427)
0%

» Steatotic liver disease was defined as CAP 2275 dB/

m

+ Significant fibrosis was defined as LSM =8.0 kPa
» Results refers to the derivation cohort
» Analysis was performed with Chi? test

Number of cardiometabolic risk factors

p <0.001

p=0.283

p=0.198

p =0.869

|
------- |
|

16.7% |

10-13 @
- - [
Ve(*)r 4low 5LOV9V 10-20 J |, 21-42
Y Moderate |, Increased |
MASLD MetALD

Marti-Aguado D et al. ) Hepatol. 2024 Jul 4:50168-8278(24)02342-0.

| p<0.001

| p <0.001

[ |
14-35 2 Drinks/
| week



MetALD

The alcohol-attributable risk of steatotic liver disease

. . Degree
Histological Disease of ﬁver
features progression fibrosis

Attributable Dyslipidemia
to alcohol

consumption
L

Arterial
hypertension

Slow No fibrosis
progression

Obesity

MetALD Diabetes

Advanced
fibrosis
Alcohol Fast
Specific alcohol-related use progression Cirrhosis
liver disease features

Arab JP, Diaz LA, Rehm J, Im G, et al. ALD working group. J Hepatol. 2024 Nov 26:50168-8278(24)02728-4.



Genes involved in dual-etiology

Gene Protein name Variant Cytogenetic Pathway Outcomes in NAFLD and ALD

location

PNPLA3 Patatin-like phospholipase rs738409 C>G 22013.31 Lipid metabolism The risk variant modulates liver fat deposition, disease severity
domain-containing 3 and progression in terms of inflammation and fibrosis in NAFLD

and ALD#%%%

TM6SF2 Transmembrane 6, rs58542926 C>T 19p13.3-p12  Miscellaneous The polymorphism was associated with increased hepatic
superfamily member 2 triglyceride content and advanced hepatic fibrosis or cirrhosis

in NAFLD and ALD**

MBOAT7 Membrane-bound rs641738 C>T 19q13.42 Lipid composition  The variant was identified as a risk factor for ALD and promotes
O-acyltransferase of cell membranes fat accumulation in the liver and development of NAFLD,
domain-containing 7 inflammation, fibrosis and HCC due to reduced protein

expression’®

GCKR Glucokinase regulator rs1260326 T>C  2p23.3 Lipid synthesis The variant decreases circulating fasting glucose and insulin

levels but increases the production of malonyl-CoA, thereby
promoting hepatic fat accumulation by serving as a substrate
for lipogenesis and by blocking fatty acid oxidation?**

HSD17B13  17B-hydroxysteroid rs72613567 49221 Lipid metabolism HSD17B13 protects against liver inflammation, cirrhosis
dehydrogenase 13 T>TA and HCC due to both dysmetabolism and alcohol; the risk
rs62305723 variants are related to the modulation of inflammation and
G>A fibrogenesis®*®
v
SOD2 Superoxide dismutase 2, rs4880 C>T 6025.3 Oxidative stress The risk variant was associated with more advanced fibrosis in
mitochondrial NASH'"#23.238

Genes are ordered according to relevance to clinical practice. ALD, alcohol-associated liver disease; HCC, hepatocellular carcinoma; NAFLD, non-alcoholic fatty liver disease; NASH,
non-alcoholic steatohepatitis.

Diaz LA, et al. Nature Reviews Gastroenterol Hepatol 2023



Individual susceptibility: Cirrhosis

A

Participant status

Cumulative 10-year incidence rate of cirrhosis

Excessive drinking, obesity, and homozygous carrier of PNPLA3 variant
Excessive drinking, obesity, and heterozygous carrier of PNPLA3 variant

Excessive drinking, obesity, and noncarrier of PNPLA3 variant

Excessive drinking, no obesity, and homozygous carrier of PNPLA3 variant
Excessive drinking, no obesity, and heterozygous carrier of PNPLA3 variant

Excessive drinking, no obesity, and noncarrier of PNPLA3 variant

Nonexcessive drinking, obesity, and homozygous carrier of PNPLA3 variant
Nonexcessive drinking, obesity, and heterozygous carrier of PNPLA3 variant

Nonexcessive drinking, obesity, and noncarrier of PNPLA3 variant

Nonexcessive drinking, no obesity, and homozygous carrier of PNPLA3 variant
Nonexcessive drinking, no obesity, and heterozygous carrier of PNPLA3 variant

Nonexcessive drinking, no obesity, and noncarrier of PNPLA3 variant

—
4
—
i
!
-
!
o
|
i
0 2 4 6 : 10

10-y Rate, %
Kim HS, et al. JAMA Netw Open 2022
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Alcohol-associated liver disease (ALD)

Alcohol use disorder (AUD)



ALCOHOL USE DISORDERS SCREENING: AUDIT

ALCOHOL USE DISORDERS IDENTIFICATION TEST (AUDIT)

AUDIT is a comprehensive 10 question alcohol harm screening tool. It was developed by the World
Health Organization (WHO) and modified for use in the UK and has been used in a variety of health
and social care settings.

- 0to 7indicates low risk

- 8tol15indicates increasing risk

- 16 to 19 indicates higher risk,

« 20 or more indicates possible dependence

SCORING SYSTEM

QUESTIONS
ICN N P O O

. L Monthly = 2 to4times per 2 to 3times 4 times or
?
How often do you have a drink containing alcohol? Never or less month T || Gem e
H?W 'many units of alcohol do you drink on a typical day when you are 0to2 3to 4 Sto6 7109 10/or more
drinking?
How often have you had 6 or more units if female, or 8or more if male, Less than Daily or almost
. L Never Monthly Weekly .
on a single occasion in the last year? monthly daily ALCUHUL UNIT REFERENCE
How often during the last year have you found that you were not able to Less than Monthly Daily or almost
o Never Weekly .
stop drinking once you had started? monthly daily . .
One unit Half pint of Half a
f | h | "regular” small 1single 1small 1single
. . X or dadicono beer,lager lass measure glass of measure
How often during the last year have you failed to do what was normally - Less than Monthly Weekly Daily or.almost or cider gf wine of spirits sherry of aperitifs
expected from you because of your drinking? monthly daily
How ?ften during the last Year have you needx'ed :fm alcohol icdrinkin the Never Less than Monthly Weekly Daily or.almost Drlnks
morning to get yourself going after a heavy drinking session? monthly daily
more than
A A A 4 a single :
ch:w th'erll.du?rl ng the last year have you had a feeling of guilt or remorse Never I;:;Sn‘:‘a; Monthly Weekly Dally;;”e;lmost 't g ) Pint of ) . Pint of AlcOpop of  440mican  440mican 250m - selBottle
after drinking? uni regular "strong" or a 275ml of 'regular’ o super  glass of e
beer, premium bottle of lager or strength”  wine (12%) (12%)
Dailvior almost lageror  beer,lager regular cider lager
How often during the last year have you been unable to remember what Never Less than Monthly Weekly al y;:;”e;mos cider orcider lager
happened the night before because you had been drinking? monthly

Haveyou or somebody else been injured as aresult of your drinking?

Has a relative or friend, doctor or other health worker been concerned
about your drinking or suggested that you cut down?

No

No

Yes, but not in
the lastyear

Yes, but not in
the lastyear

Yes, during the
lastyear

Yes, during the
lastyear



ALCOHOL USE DISORDERS SCREENING: AUDIT-C

How often do you have a drink containing alcohol? Never I\g(:rl‘ett:;y times per timesper @ times per
month week week

How many unltsoof glcohol do you drink on a typical day 1-2 3-4 5-6 7-9 10+
when you are drinking?
How often have you had 6 or more units if female, or 8 or Less than Daily or

. . C . ' Never Monthly Weekly almost
more if male, on a single occasion in last year? monthly daily

0-4 Bt 11+

Men and women aged 65+ Men and women aged 65+ These patients are potentially addicted/
dependent to alcohol. Explain to the patient
0-2 3+

that the score indicates they may be drinking
problematically and refer to local specialist
services.

No action required These patients are at an increasing or higher risk
of hazardous/harmful drinking. Provide a patient
information leaflet with details about harm, benefit
and cutting down to patients who drink above
low-risk levels (but are not dependent).

Clinicaltrials.gov, search on Oct 25, 2023



Screen i n g fOr AU D . Number of patients

H OW are we d Oi N g it? Diagnosis of non-alcoholic fatty liver disease 15984 (1-00%)
Body-mass index recorded
In past 12 months 421785 (26-44%)
In past 5 years 932618 (58:45%)
Patient’s alcohol units recorded
In past 12 months 281309 (17-63%)
In past 5 years 723279 (45-33%)
Received alcohol use disorders identification test
In past 12 months 48 880 (3:06%)
In past 5 years 164743 (10-33%)
Assessed for hepatitis C virus infection status
In past 12 months 50 (<0-001%)
In past 5 years 118 (0-01%)
Dataare n (%).

Table 1: Royal College of General Practitioners Research and Surveillance
Centre data’® on primary care activity for 1595 450 patients

Williams R. Lancet. 2018 Mar 17;391(10125):1097-1107.



Table 1 | Available methods for detecting alcohol consumption in patients with ALD

Method Population tested Pros Cons
Self-report, clinicalinterviews, General populationand ALD  Inexpensive and quick; it can be Low accuracy in many clinical settings
questionnaires'’~' %1% at all stages combined and validated with other
biomarkers
Serum markers (ALT, AST, GGT  General population, ALDat all Inexpensive and readily available; Results are non-specific; many sources of
and MCV)*>+#127 stagesand patients with AUD  AST to AlTratioisagoodindicator  false-positives, especially with advanced
of chronic excessive alcohol use liver disease
Breath samples (forexample, = General population and Accurate and rapid results Only detects acute intoxication; sensitive
breathalysers or passive patients with AUD to temperature and breathing pattern
alcohol sensors)*7-#*
Alcohol levels in saliva'*’ Patients with AUD Inexpensive and quick Cannot always predict blood alcohol
content
Serum levels of ethanol or General population, ALD Gold standard for detecting acute Rapid elimination in chronic heavy
methanol' - %3 and patients with AUD alcohol consumption drinkers; quality of laboratory procedures
influences results
Serum levels of CDT#*26-3 ALD pre-LT and post-LT Rare false positives; goodindicator ~ Reflects more extended heavy drinking
and patients with AUD of relapse
Urine levels of EtG or EtS**#%*%  ALD pre-LT and post-LT Results are easily determined; Short detection window compared to PEth
EtG:inexpensive, longer detection
window than for ethanol
Hair testing (EtGor FAEE)""*'*  General population, patients  Very specific marker of long-term Expensive; not widely available; collection
with AUD alcohol use can be difficult

Transdermal sensors'*~"*% Patients with AUD Allows continuous monitoring; Not clinically validated; expensive;
tamper-resistant technical difficulties

ALD, alcohol-associated liver disease; ALT, alanine aminotransferase; AST, aspartate aminotransferase; AUD, alcohol use disorder; CDT, carbohydrate-deficient
transferrin; EtG, ethyl glucuronide; EtS, ethyl sulfate; FAEE, fatty acid ethyl esters; GGT, y-glutamyl transpeptidase; LT, liver transplantation; MCV, mean corpuscular
volume; PEth, phosphatidyl ethanol. Adapted from REF.**, Springer Nature Limited.

Arab JP, 1zzy M et al. Nat Rev Gastroenterol Hepatol. 2022 Jan;19(1):45-59.



INTEGRATED CARE

- @

Alcohol-associated
liver disease (ALD)

Alcohol use disorder (AUD)

"Routine screening for alcohol use disorder
(AUD) using validated screening questions
such as AUDIT questionnaire and brief
counseling or motivational interviewing
provided at all levels of care to high-risk
drinkers (aiming to reduce hazardous drinking).

2Creating local material with patient and family
or caregiver-oriented text that informs on:
diagnosis, treatments, general health
recommendations (including alcohol drinking
reduction and abstinence), “liver-related
feedback”, hot-lines, etc. Information should be
easy to understand and in multiple languages
according to local population.

SEvaluation by: hepatologist (or trained
physician), addiction or liaison psychiatrist,
psychologist, and social worker.

Primary to tertiary care

ALD/AUD screening'

'

“Positive” screening for
query ALD and/or AUD

Refer to multidisciplinary
evaluation in integrated clinic®

Provide patient with
supplementary
support material?

!
3

AUD evaluation

ALD workup

+ Diagnosis

Clinical history and

confirmation: physical exam*
DSM-V criteria - Standard blood testss
evaluation

« Evaluate and
treatment of other
comorbid psychiatric
disorders and
polysubstance use

Toxicology (i.e., uEtG,

» Further assessment
as needed’

Nutritional evaluation
and interventions

!

+ Alcohol abstinence®

- Medical treatment'

- Residential
rehabilitation

+ Intensive outpatient
or inpatient care

+ Individual or group
AUD psychotherapy

'

AUD/ALD follow-up

Multidisciplinary team
follow-ups™

* Regular workup™

+ Tertiary center referral
in case of advanced
cirrhosis (according
to liver scores)®

+ Plan for long-term
follow-up. Establish
rapport and trust

PEth, uring drug
screen)

“Look for signs of cirrhosis.

SCBC, liver function tests, albumin,
creatinine, sodium, lipid profile,
HBsAg, anti-core HCV, HIV
serology.

5Screening with abdominal
ultrasound, if available liver
elastography is recommended for
patients with platelets <150,000.

"Evaluate need for other drug
testing in case of other substance
use disorder.

8Consider ALD clinic session
therapy interventions, 12-step or
mutual support meetings, AUD
medications according to local
resources.

Close follow-up and evaluation
with CIWA score to evaluate the
presence and severity of alcohol
withdrawal syndrome.

"°Consider risk-benefit of
evidence-based medical
treatment of AUD.

""Consider telemedicine, phone
follow-up, or in-person interviews
(preferred) according to
resources.

'?abs should include standard
blood test, liver function,
biomarkers of alcohol use, and
guideline-oriented workup if
cirrhosis.

"*Periodic Child-Pugh and MELD
scores evaluation. Referral to
tertiary center (hepatologist) if
above B8 or 15, respectively.

Arab JP, Addolorato G, Mathurin P, Thursz MR. Clin Gastroenterol Hepatol. 2023 Jul;21(8):2124-2134.




PHARMACOLOGICAL THERAPY FOR ABSTINENCE

Proven to be safe and efficient in ALD

Baclofen (10 mg TID; 80 mg QD max)

Probably safe but not proven in ALD patients

Acamprosate (666 mg TID)

Naltrexone (PO: 50 mg QD IM: 380 mg monthly)
Nalmefene (Max daily dose: 1 tablet 18 mg)
Topiramate (300 mg QD)

Gabapentin (900-1800 mg QD)

Varenicline (2 mg QD)

Ondansetron (1-16 mcg/kg BID)

Contraindicated medications in cirrhosis

Disulfiram

Arab JP et al. Ann Hepatol. 2019; 18(3):518-535.
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Alcohol Use Disorder Pharmacotherapies

= Non-cirrhotic Cirrhotic  mLiver Transplant Recipient

29.8%

I 19.9% 18.4%

m Lack of training/unfamiliarity
u Side effects m Patient adherence

9.3%

. - n -
2% o,
_ I Lox

Preference that others manage

Lack of efficacy u Cost/lack of insurance
m Lack of time m Other
= Concern that suggesting will offend patient

Im G et al. Clin Gastroenterol Hepatol.
2021;19:2407-2416



INTEGRATED CARE

Pharmacotherapy for AUD
* Acamprosate (approved)

Behavioural treatment for AUD
* Cognitive-behavioural

* Baclofen (off-label) therapy (CBT)
» Gabapentin (off-label) * Motivational enhancement
* Naltrexone (approved but with caution therapy (MET)

and less used in AUD/ALD because
of the potential risk of hepatotoxicity)
* Varenicline (off-label)

* Contingency management (CM)

ALD treatment

* Medical (pre- and post- LT,
e.g., diuretics, NSBB, lactulose,
antimicrobial prophylaxis,
immunosuppression)

* Normal or high-protein diet * Surgical (liver transplantation)

* High calorie diet (if malnutrition) * Social (social worker involvement

* Low salt diet and social or family support)

* Micronutrient and vitamin
supplementation

| &

Nutritional therapy

Arab JP, Izzy M et al. Nat Rev Gastroenterol Hepatol. 2022 Jan;19(1):45-59.



PHARMACOLOGICAL THERAPY FOR ABSTINENCE

=

Cirrhosis + AUD
N=38,353

New opportunity
for AUD treatment
N=35,682 (93%)

within 60 days
N=2,671 (7%)

Prior AUD treatment

Followed for 180 days

Behavioral
treatment alone
N=4,461 (12%)

Both behavioral +
pharmacotherapy
N=468 (1%)

Pharmacotherapy
alone
N=159 (0.45)

Y
1.5%!!!!

100% -
90%
80%
70% -
60% -
50% -
40% -
30% A
20% A

10%
0%

. No treatment
Any AUD Treatment

58%
51%

11.6%

1 _ —

New Hepatic Decompensation 180-Day Mortality Long-Term Mortality

AUD treatment
improves survival

Rogal, S. et al. Hepatology 71, 2080—2092 (2020).



Bariatric surgery and MASLD

- MASH
resolution in

84% of patients 9%

at 5 years.

- Reduction of
fibrosis is
progressive,
beginning during
the first year and
continuing
through 5 years.

Resolution of NASH according to

50%

-

0-5 kg/m?  5-10 kg/m? >10 kg/m?

weight loss

60%

80%

BMI loss

90.5%

Resolution of NASH

without fibrosis worsening

NASH and/or fibrosis
worsening

Evolution of Fibrosis after

Histological Evolution of NASH and

Bariatric Surgery Fibrosis after Bariatric Surgery
- p<.001  p<.001
100% 7 . '
60% A
40% 2
20% - 7 E |
0 S -
Baseline 1year 5 years
Brunt Fibrosis Score A: Upper panel
H&E staining,
[ Jro [l Fs (X400)
[:, F1 - F4 B: Lower panel G ]
Sirus Red
B swered | Gastroenterology

Lassailly G et al. Gastroenterology. 2020 Oct;159(4):1290-1301.e5.



Bariatric surgery and AUD

. . . Binge Drinking at Time of Bariatric Surgery is Associated with
Bi nge drinki ng at S Liver Disease, Suicides, and Increases Long-term Mortality 5° 12% binge drinking
t| me Of ba riat ri C L \ Population: LABS-2 bariatric surgery registry (n = 2,257) -~ v | BEFORE surgery
I\ )
Su rge ry |S 3 ‘ Ny OBJECTIVE: Does thé pattern of élc?hol drinking impact I (2 | UL 1| 23% binge drinking
2550C I 3 te d W I t h long-term mortality after bariatric procedure? \ AFTER surgery
. I el e e e —0
BD at time of surgery is associated with BD during follow-up e - S - o
. . Before surgery | After surgery — 098 No binge drinking
Liver disease R : o g
: : 65% S 096 ; sy
o = | il —— ‘% HR:3.21[167-6.18]  Binge drinking
Suici d es S Binge crigil AUD without BD: 2% 094
U =272 No AUDIT available: 8% _—
L BD:15% 0 12 24 36 48 60 72 84 Time (months)
Increases Iong_ 10 W=2297 Causes of death
1 S No alcohol - 75% 30
term mortality Yo
~20
g1s
AUD without BD: 2% 8 10 l
# NoAUDIT available: 8% - (5>

Cancer Suicide leer

?AASI_D Alvarado-Tapias E, Marti-Aguado D, et al | Hepatology Communications. 2024. Ig:re\?:g:\?cg:aytl s

Alvarado-Tapias E et al. Hepatol Commun. 2024 Jul 22;8(8):e0490.



CLINICAL CONSIDERATIONS FOR MANAGEMENT
STEATOTIC LIVER DISEASE SPECTRUM

+ Proper assessment : « Assessment and * RuleoutDILI
. + Comprehensive . L .
of alcohol intake and svchiatric management of a + Consider monogenic disease (for example, Wilson
— comorbidities and psy A potential AUD disease, hypobetalipoproteinaemia, inborn errors
management of evoluq.tl?n of a and metabolic of metabolism, LALD)
metabolic conditions potential AUD comorbidities - Consider miscellaneous aetiologies (for example,

HCV infection, malnutrition, coeliac disease)

CLINICAL
APPROACH . . . .
Precision medicine

- Stratification in grade and fibrosis stage

- Consider genetic assessment or polygenic risk scores (that is, PNPLA3, TM6SF2, MBOAT7,
> GCKR, HSD17813)

+ Mediterranean diet and exercise
+  Promotion of abstinence or minimization alcohol intake
« Specific pharmacological treatments according to aetiology, grade and fibrosis stage

Diaz LA, et al. Nature Reviews Gastroenterol Hepatol. 2023 Aug 15.



PHP Alcohol Global: Development of a Preparedness Index

169 countries

Africa (50), America (35), Asia (33),
Europe (46), Oceania (5)

Median GDP per capita: USS 6,146

Median alcohol per capita: 6.6 liters
 Recorded: 4.7 liters
 Unrecorded 1.2 liters

3 MARCH 202 ELSEVIER

JOURNAL
OF HEPATOLOGY
] B

b@'."g ﬁ? v @

Global Impact of Public
Health Policies on Alcohol

Diaz LA et al. J Hepatol. 2024 Mar;80(3):409-418.



Alcohol preparedness index (API) to assess public health policies on alcohol worldwide

Income level

<

H Low B Lower-middle

®m Upper-middle m High
Alcohol preparedness index

[ Oto 10 []50.1t0 60

M d' [ 10.1t020 [ ]60.1t070
e Ian Score " [ 20.1t030 [] 70.1t0 80
30.1to 40 [ 80.1to 90 S %
54 [34 9 76 8] [140.1to50 [ 90.1to 100 i -
' i Eastern
. . Caribbean and central America Persian Gulf Balkan Peninsula Southeast Asia West Africa  Mediterranean
Important heterogeneity in L

-
S
K%

the establishment of PHP:
Highest: Europe
Lowest: Africa

|2

Northern Europe
7 4
A28

Diaz LA et al. ] Hepatol. 2024 Mar;80(3):409-418.



Prevalence (%)

Cases (per 100,000 inhabitants)

A  Alcohol use disorder prevalence
IRR: 0-13

95%Cl: 0-03-0-60
p=0010

4

304

API

HCC incidence

IRR: 0-13
95%Cl: 0-02-0-66
p=0-015

API

Deaths (per 100,000 inhabitants)

Deaths (per 100,000 inhabitants)

B Deaths due to cirrhosis (all causes)
IRR: 0-12
95%Cl: 0-03-0-56
p=0-007
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Diaz LA et al. J Hepatol. 2024 Mar;80(3):409-418.



Association between alcohol-related PHP and

IRR

0.97
0.97
0.98
0.96
0.96
0.97
0.97
0.98
0.99

AUD prevalence rate over time

95% CI

0.95-0.99
0.95-0.99
0.96-0.99
0.93-0.98
0.94-0.99
0.95-0.99
0:96-0.99
0.96-0.99
0.97-1.01

p-value

0.005
0.002
0.013
0.001
0.002
0.014
0.003
0.024
0.281

Year 9
Year 8
Year 7 -
Year 6
Year 5
Year 4 -
Year 3
Year 2

Year 1 -

Prevalence

—a—

A

A

A

3

f
0.92 0.94 0.96 0.98 1.00 1.02
Incidence rate ratio

Association between alcohol-related PHP and
ALD mortality rate over time

IRR

0.85
0.86
0.87
0.90
0.93
0.92
0.94
0.96
0.98

95% CI

0.77-0.94
0.77-0.95
0.78-0.96
0.83-0.98
0.86-1.00
0.86-0.99
0.88-1.00
0.91-1.02
0.94-1.02

p-value

0.002
0.004
0.007
0.013
0.049
0.018
0.062
0.160
0.274

Mortality rate
Year9 1 +——&—
Year 8 | +H——&—
Year 7 - A
Year 6 A
Year 5 - l—l—f
Year 4 - n—-—a
Year 3 I—l—f
Year 2 - I—I——i
Year 1 l—l-—l
0.7 018 o!9 1!0 |

Diaz LA et al. ] Hepatol. 2024 Mar;80(3):409-418.

Incidence rate ratio

1.1



Take home messages

 MASLD and ALD are the leading causes of chronic liver disease worldwide

* They are frequently overlapped

e New definition: MetALD:

« MASLD and increased alcohol intake: 140-350 g and 210-420 g per week for women and
men

* |dentifying under-reported alcohol consumption in patients with presumed
MASLD using standardized questionnaires and alcohol biomarkers is highly
desirable

* Promotion of abstinence or minimization of alcohol intake should be
recommended in addition to diet and exercise

* MetALD needs a whole-society approach and implementation of PHP.
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