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» Explain the new Nomenclature

* Recognize patients at risk

 QOutline the connection between MASLD, obesity and T2
Diabetes Mellitus

* Review Society guidelines and algorithms for identifying, risk
stratifying and managing low risk patients in the community
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Case: 55 year-old Hispanic male with
Obesity, T2DM and AST/ALT elevation

Past Medical History Social History

- Obesity (230Ibs, BMI 35)  Rare alcohol consumption

Reason for referral - Pre-diabetes (HbA1c 6.3%) » Works in IT
. . * Hypertension
« Aminotransferase elevations .
Physical Exam

* RUQ discomfort

Famlly HiStOI'y - BP 130/85
* 20 Ib weight gain over 5 years
* Mother: T2DM, Hypothyroid + BMI: 35

» Mostly “normal” liver

chemistries over previous 5 « Father: CAD « Central adiposity (WC 110cm)

years

o ) * No hx of liver disease or alcohol « Acanthosis nigricans

* Mild intermittent ALT/AST abuse

elevation ALT 45 AST 50 « No stigmata of chronic liver

disease, liver 3cm below costal

margin.
Drug History

* Lisinopril

UT Southwestern
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Features of Non-Alcoholic Fatty Liver Disease

Hepatocellular

Livar NAFLD NASH Cirrhosis Caichicing
25% 10%
P
Steatosis Steatosis Severe fibrosis ;
. . . Liver tumor
Inflammation that irreversibly :
: formation
Cell Death replaces liver
Fibrosis scarring cells
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In search of a name...

1849

1979 2018 2020 |-

Metabolic (dysfunction)

associated fatty liver disease
“Fatty liver” associated (MAFLD)

with pediatric obesity

Fatty liver hepatitis Steatotic liver disease (SLD)
(NASH) Numerous arguments to and subgroups (MASLD,
rename condition MAGSH.,...)
6 UT Southwestern
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What was wrong with calling it NAFLD?

Name

exclusionary stigmatizing

I I
Nonalcoholic fatty liver
Disease (NAFLD)

Steatosis in the absence
of other etiologies (=
moderate alcohol use,
viral hepatitis, etc)

UT Southwestern
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NAFLD is out; MASLD is in!

Metabolic
Dysfunction-Associated
Steatotic Liver Disease

(MASLD)

Metabolic
Dysfunction-Associated
Steatohepatitis

\ (MASH)

MASLD and increased alcohol intake*
(MetALD)

MASLD ALD
predominant predominant

Weekly alcohol intake (g)

MASLD ALD
predominant predominant

Average daily alcohol intake (g)

Alcohol-
Associated
(Alcohol-related)
Liver Disease

(ALD)

*Weekly intake 140-350¢g 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

*k%k

e.g. Hepatitis C virus (HCV), malnutrition, celiac disease, human immunodeficiency virus (HIV)

Specific aetiology SLD
Drug-Induced
—  Liver Injury
(DILI)

Monogenic
diseases**

—» Miscellaneous***

[l

Cryptogenic

SLD

UT Southwestern
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What was wrong with calling it NAFLD?

Name

exclusionary stigmatizing

1 1

Nonalcoholic fatty liver
Disease (NAFLD)

Steatosis in the absence
of other etiologies (=
moderate alcohol use,
viral hepatitis, etc)

Metabolic dysfunction-
j> associated steatotic liver

disease (MASLD)

ﬂ Steatosis in the presence

of at least 1 metabolic
comorbidity

UT Southwestern
Medical Center



A new approach to steatotic liver disease

Table 2: MASLD definition in context of steatosis

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

A 4

Does the patient exhibit any of
the metabolic criteria?

Yes

Are there any other causes of steatosis?

Adult Criteria
At least 1 out of 5:

D BMI 2 25 kg/m? [23 Asia] OR WC > 94 cm
(M) 80 cm (F) OR ethnicity adjusted

D Fasting serum glucose 2 5.6 mmol/L
[100 mg/dL] OR 2-hour post-load glucose
levels 2 7.8 mmol/L [2140 mg/dL]
OR HbA1c 2 5.7% [39 mmol/L] OR type 2
diabetes OR treatment for type 2 diabetes

D Blood pressure 2 130/85 mmHg

OR specific antihypertensive drug
treatment

D Plasma triglycerides 2 1.70 mmol/L
[150 mg/dL] OR lipid lowering treatment

|:] Plagm- """t h-t-mi-est o4 A i

Pediatric Criteria
At least 1 out of 5:

D BMI 2 85™ percentile for age/sex [BMI
z score-1] OR WC > 95" percentile
OR ethnicity adjusted

Fasting serum glucose 2 5.6 mmol/L

[2 100 mg/dL] OR serum glucose 2 11.1
mmol/L [2 200 mg/dL OR 2-hour post-load
glucose levels 2 7.8 mmol [140 mg/dL]
OR HbA1c 2 39 mmol/L OR already
diagnosed/treated type 2 diabetes OR
treatment for type 2 diabetes

Blood pressure age < 13y, BP 2 95th
percentile OR 2 130/80 mmHg (whichever
is lower); age 2 13y, 130/85 mmHg

OR specific antihypertensive drug
treatment

D Plasma triglycerides < 10y, 2 5.6 mmol/L
[2 100 ma/dLl: ace = 10v. 2 1.70 mmol/L

L

No Yes Yes No
v A 4 A 4 A 4
Metabolic Dysfunction Other single
Associated Steatotic MASLD'AL: Overiap aetiology SLD c L
Liver Disease . °'tf’t °’t. : (e.g. ALD, DILI, W Etageniciaatase
(MASLD) combination etiology Monogenetic diseases)

Rinella et al, AASLD 2023
Allen et al, Gastroenterology, 2023

{gg mf Standard drink (SD) in the US
(
8]1?." oz of 3-4 fl oz of 2-3 fl oz of 1.5l oz of 1.5 fl oz shot of
12flozof _ R AN = Sflozof _ fortifiedwine _ cordial, _ oo distilled spirits
regular beavore —_— h table wine (ex., sherry or liqueur, ¢ n‘;c (ex., gin, rum,
beer Verages suc port) or aperitif o9 tequila, vodka,
as hard seltzer — hisk
/ ' o whiskey)
e re o
‘] r\ ) ' ||l
"‘ ’ ' \( 4 -
.' f/
I ’ | w |
| S <> ] = = |55
~ 5% ~ 7% ~12% ~17% ~ 24% ~ 40% ~ 40%
alcohol alcohol alcohol alcohol alcohol alcohol alcohol

Each drink shown above represents one U.S. standard drink and has an equivalent amount (0.6 Nuid ounces) of "pure” ethanol or
approximately 14 grams of alcoho!
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A global burden; a pandemic

North America .\——
24.13%
o ey

South Amenca

30.45%

Younossi et al, Hepatology, 2019 UTSouthwestern

Medical Center



Most rapidly growing indication for Transplantation
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Burden of disease in the U.S

Non-Alcoholic
Fatty Liver
NAFLD

» Non-Alcoholic
Steatohepatitis

NASH

Disease Spectrum

NASH with
F3/F4 Fibrosis

Estes c et al, Hepatology, 2017

[_

30% of U.S. adult population ‘

estimated to have NAFLD

110 Miillion

20.2 Million

)
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D
—
b
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o=
e
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110 million may be an underestimate...

* Majority of affected individuals have mild(er) disease

' * Early-stage disease often escapes recognition
* « Goal is early detection, prompt management

* Engagement of non-Gl providers is key

\‘«\

Alnca -

13.48%
L4

Younossi et al, Hepatology, 2019 UTSouthwestern

Medical Center
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MILLIONS OF LIVERS
SUFFER IN SILENCE




MASLD sub-categories

* Steatosis OR * Steatosis AND

* Steatosis + mild * Lobular inflammation AND

mﬂammatAlon ——

* Ballooning

UT Southwestern
Medical Center



Fibrosis is the greatest predictor of mortality in MASLD

£ 081 . g
: \ e
& Pw 238
S 061 . . . .
- Y Non-NASH, Fib () g " Liver fibrosis portends
2> 04 A7 Non-NASH, FIb (+) Pu 800 D . .
I |5 g i mortality in MASLD,
3 021 with or without MASH
(steatohepatitis)
00

5 10 15 20
Follow-up (years)

-1

UTSouthwest
Angulo et al, Gastroenterology, 2015 O e Canter



More fibrosis = higher mortality

Death from Any Cause
0.18

0.16
0.14
0.12

0.1
0.08
0.06 : .
0.04 -
0.02

Cumulative Probability

0 2 4 6
Years of Followup

Sanyal et al, NEJM, 2021

F4 (cirrhosis)

F3 (bridging)

FO-F2

10
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Progressive Fibrosis Associated With Increased Mortality

o Causes of Mortality in NAFLD
g
g 6
e Ml
% 4 _
g 1. Cardiovascular
0
Fibrosis Stage 0 1 2 3 4
Mortality Rate Ratio 1.58 2.52 3.48 6.40
(95% Confidence Interval) (1.19-211)  (1.85-3.42) (2.51-4.83) (4.11-9.95) .
, 2. Extrahepatic
All cause mortality cancer
B 50,
2 40
[+ 4
£ 30
e 3. Liver disease
£ 20
g
2 10
Fibrosis Stage 0 1 2 3 4 H g
Mortality Rate Ratio 1.41 9.57 16.69 42.30 4' Dlabetes @
(95% Confidence Interval) (0.17-11.95) (1.67-54.93) (2.92-95.36) (3.51-510.34)

Liver related mortality

Dulai et al, Hepatology, 2017. UTSouthwestern
Medical Center



Barriers to early diaghosis

1. Volume: 1 in 3 adults in US now have MASLD

2. No symptoms until end stage liver disease although some will complain of
RUQ discomfort

3. Liver enzymes are normal in most MASL and in 50% of patients with
MASH

UT Southwestern
Medical Center



Case: 55 year-old Hispanic male with
Obesity, T2DM and AST/ALT elevation

Past Medical History Social History

- Obesity (230Ibs, BMI 35)  Rare alcohol consumption

Reason for referral - Pre-diabetes (HbA1c 6.3%) » Works in IT
. . * Hypertension
« Aminotransferase elevations .
Physical Exam

* RUQ discomfort

Famlly HiStOI'y - BP 130/85
* 20 Ib weight gain over 5 years
* Mother: T2DM, Hypothyroid + BMI: 35

» Mostly “normal” liver

chemistries over previous 5 « Father: CAD « Central adiposity (WC 110cm)

years

o ) * No hx of liver disease or alcohol « Acanthosis nigricans

* Mild intermittent ALT/AST abuse

elevation ALT 45 AST 50 « No stigmata of chronic liver

disease, liver 3cm below costal

margin.
Drug History

* Lisinopril

UT Southwestern
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Patient Evaluation: Secondary causes of steatosis

» Detailed medical history: alcohol, medications, secondary causes of steatosis, family history

« Amiodarone  HCV, Wilson’s Disease, HH

. Methotrexate * Lipodystrophy/HIV

. Tamoxifen « Starvation/Malnutrition/Celiac
A » Post Whipple

» Parenteral nutrition

e Corticosteroids
* Inborn errors of metabolism

 Valproate

* LAL-D

* Antiretrovirals » Abetalipoproteinemia

UT Southwestern
Medical Center



Pre-test probability of MASLD based on common comorbidities

<
" i @®

Obesity + DM2

Obesity

Obesity + DM2 + Abnl ALT

Younossi et al, Hepatology, 2019 Noureddin et al, Hepatol commun, 2022 UTSouthwestern
Nabi et al, Gastroenterology, 2020 Quek et al, Lancet Gastro Hep, 2023 Medical Center



Laboratory Evaluation

* Imaging: Abdominal ultrasound

£

- Viral hepatitis - CBC, CMP, INR
serologies _ HIV Ab
- Ferritin* - Lipid panel

- ANAT ASMAT 19G - _ ppaic Ultrasound-based
imaging only
detects moderate-
' severe hepatic

| steatosis

- ATAT - Thyroid function

- Ceruloplasmin

UT Southwestern
Medical Center



Back to our patient

Ultrasound Liver:
14 9.2 |45
6 200 10126 24 |50 - Increase in hepatic echogenicity with
47 P ' typical regions of focal sparing
1 3.8 1120 - The contour appears smooth
- Spleen size 9.5x 9.4 x 3.5cm
141 ] 103 18 / 136 /08\ - Impression: Hepatic steatosis. No
4.2 24 |0.69 evidence of portal hypertension.

UT Southwestern
Medical Center



Using the algorithm

Table 2: MASLD definition in context of steatosis Adult Criteria Pediatric Criteria

tlanatd ot of 5:

85" percentile for age/sex [BMI
e-1] OR WC > 95" percentile
nnicity adjusted

[ ] [ ]
Primary questions to answer:
1 e mg/dL] OR serum glucose  11.1
L [2 200 mg/dL OR 2-hour post-load
e levels 2 7.8 mmol [140 mg/dL]
bA1c 2 39 mmol/L OR already

sed/treated type 2 diabetes OR

ent for type 2 diabetes

* Does this patient have underlying  Larcoe.w

Er); age 2 13y, 130/85 mmHg
ecific antihypertensive drug

steatohepatitis (MASH)? e st

mg/dL]; age 2 10y, 2 1.70 mmol/L
mg/dL OR lipid lowering treatment

* Does this patient have any fibrosis? qemwemaom.
* Does this patient have advanced
(F3/F4) fibrosis?

UT Southwestern
Medical Center



iIsk Stratification

Primary Care or Non-Gl/Hepatology Care
GOAL: Exclude advanced fibrosis in low-prevalence populations
[

Primary risk assessment, e.g., FIB-4

¥

[ FIB-421.3 ]

No Yes
FIB-4 > 2.67
Consider referral l

Reassess periodically:
* FIB-4 every 1-2 years if
T2DM/preT2DM or 22
metabolic risk factors

Persistent Gl’HGpﬂtOlOgy Care
| WEPTY Mg GOAL: Identify/manage patients with ‘at risk’
{ NASH or cirrhosis

Secondary risk assessment

* Review/perform primary/secondary risk assessment

Risk Level VCTE or ELF E + Consider additional stratification with MRE, ¢T1
* FIB-4 every 2-3 years if 4—(Low | <8.0 I <77 ] g ’ | .
i sz[;'lw L i :2 " — — = x Low risk Intermediate/
metabolic risk factors Intermediate | 8-12 |7.7-9.8| i high risk
[ PCP follow-up
| High >12 >9.8 |
All patients: / OF reassess

'_I_

Consider liver biopsy

* Indeterminate NITs

« Diagnostic uncertainty

« Persistently T ALT and AST

« Cardiometabolic risk reduction and preferential use
of meds with potential NAFLD benefit

» Ongoing assessment of alcohol intake

« Lifestyle management

Suspect cirrhosis
(clinical, imaging,
or ELF >11.3)

[ Stage 0-1

( Stage 2-3 ) ( Stage 4 )

* Reassess in 2-3 years » Reassess annually

«» Consider pharmacotherapy

« Cirrhosis-based
management

Rinella, et al. Hepatology, 2023. UTSouthwestern

Medical Center



Risk Stratification

Primary Care or Non-Gl/Hepatology Care

GOAL: Exclude advanced fibrosis in low-prevalence populations

Primary risk assessment, e.g., FIB-4

¥

e,

FIB-4 2 1.3 )

No Yes
FIB-4 > 2.67
Consider referral

Persistent
tALTandAST

Reassess periodically:

* FIB-4 every 1-2 years if

T2DM/preT2DM or 22 Secondary risk assessment
metabolic risk factors Risk Level VCTE or ELF
* FIB-4 every 2-3 years if ‘_( L <8.0 | <7.7

no T2DM and <2 = | | ]

metabolic risk factors | Intermediate | 8-12 7.7-9.8|

| High >12 | >9.8 |

All patients:

« Cardiometabolic risk reduction and preferential use
of meds with potential NAFLD benefit

» Ongoing assessment of alcohol intake

« Lifestyle management
Either Care Setting

App Store Preview

iPhone Screenshots

Ready to

use in clinic

NONALCOHOLIC
FATTY LIVER
DISEASE AND NASH

For use In primary care,
endocrine, obesity medicine
and gastroenterology
practices

AGA NASH App

American Gastroenterological Association

kkkkk 50«

Free

Easy Bold graphics
calculators for easy reading

Enter the following lab
results for Non Invasive
Testing (NIT) for fibrosis '**

FIB-4 = 1.05

High Risk
ALT <40 U/L

Management

FIB-4 > 2.67
LSM > kPa and
liver biopsy F2-F4

+ Management by hepatologist

Note: AST and ALY can easily be
confused. Please confirm your entries
before proceeding

ion
patients require regular physical
activity, healthy diet, avoid excess
alcohol intake.

+ Weight loss recommended if
overweight or obese2: Yes
Strong need for structured weight
loss programs, anti-obesity

UT Southwestern
Medical Center



Risk Stratification

Primary Care or Non-Gl/Hepatology Care
GOAL: Exclude advanced fibrosis in low-prevalence populations A ge (vears) AST Level (U/L)

Primary risk assessment, e.g., FIB-4 X
[ FB4213 ] FIB-4 = Platelet Count (710°/L)
No Yes

Consider referral

FIB-4 > 2.67 }_ ALT (U/L)

Persistent >
TALT and AST

Reassess periodically:
* FIB-4 every 1-2 years if

T2DM/preT2DM or 22 Secondary risk assessment
metabolic risk factors Risk Level VCTE or ELF
ol iy o COR TR K28
metabolic risk factors [ |ntermediate‘ 8-12 '{7.7-9.8'\!
' High [ >12 | >0.8 |
All patients: S ; . ‘

« Cardiometabolic risk reduction and preferential use
of meds with potential NAFLD benefit

* Ongoing assessment of alcohol intake
« Lifestyle management

UT Southwestern
Medical Center



NEED 2 CUT-OFFS AND UP TO HALF OF PATIENTS

HAVE INDETERMINATE VALUES

NPV for F3-4
FIB-4 93%

FIB-4<1.3

Not good for RULE-
IN of advanced
fibrosis
A sequential
: . FIB-4 66%
indeterminate zone
0
foiz0% FIB-422.67
Indeterminate
43-51%

Xiao G, Hepatology 2017 — meta-analysis of 13,046 NAFLD patients
Anstee Q Hepatology 2019 — 3,202 patients in clinical trials

UT Southwestern
Medical Center




Our Patient

Age (years) AST Level (U/L)
Primary Care or Non-Gl/Hepatology Care
GOAL: Exclude advanced fibrosis in low-prevalence populations 55 X 45
Primary risk assessment, e.g., FIB-4 FIB-4 = Platelet Count (109/L) = 1 -75

—— 200 ey
No e X 50

Persistent L 1 4 9 . 2 45
* FIB-4 every 1-2 years if

tALT andAST
6 200 1026 7.4 | 50
i | (R 42 1

* FIB-4 every 2-3 years if ‘_( Lo <8.0 <7.7
no T2DM and <2 i I I ]

Reassess periodically:

3.8 1120
il [ Intermediate| 812 |7.7-98|
All patients: \Hngh e - . = 14 1 103 18 /\
L 136 8

« Cardiometabolic risk reduction and preferential use O .

of meds with potential NAFLD benefit

» Ongoing assessment of alcohol intake 4 . 2 24 O . 69

« Lifestyle management .

Either Care Setting 4

UT Southwestern
Medical Center



What happened to our patient

« Underwent RNY gastric bypass

* In 14 months, lost approximately 60 pounds (~25% of
body weight)

* Improved dysglycemia HbA1c 6.3 - 5.1

* Normalization of liver chemistries: AST 18, ALT 20

* Improvement in estimates of steatosis and fibrosis via
MRE/MRI-PDFF

UT Southwestern
Medical Center



MASLD requires multidisciplinary care

Primary Care

Endocrinology G I & Cardiology

Hepatology

Obesity
Medicine

7 ~ Behavioural
Allied Psychology
Health

Professionals

Brennan PN...Allen AM et al. Beyond a liver-gut focus: the evolution of gastroenterology and hepatology in challenging the obesity
and steatotic liver disease paradigm. Gut. 2023 €202 Mayo Foundstion o Medical Edocaton and Resesrch | W 108665136

UTSouthwestern
Medical Center



Management of the low risk patient

LOW RISK INDETERMINATE RISK HIGH RISK'
FIB4 <13 FIB-4 1.3 - 267 andior FIB4 > 267 o
LSM < 8 WPa or LSM 8- 12Ps and LSM > 12 kPa or
bver teopey FO-F1 Fver Deopsy NOt avaladie vor biopsy F2-F4
Varagemenr?
by PCP Management by heoaiologat with mutdacipiinary team
PCP. detocian. endoorinoiogst, cardologist. others )
Cardwioget. otheors
Llc&ly‘b > Yes Yes Yos
4
Yes Yes Tes
Weght loss
recommenced f May beneft from struciured | Greater need for stiructiured | Strong meed for struchured
overweght or weight loss programs wesght l0ss programs weght loss programs
obese’ A-CDOsly MOCHDONS -obesty medcations ant-Obeslty madicabons

Darialtnic surgery Daraltnc surgery DANBINC Surgery

Yon Yo
- 4
Prefer medcations with Prefer medcations with
Duatetes care Standard of care eMcacy n NASH offcacy in NASH

(pogtazone. GLP-1 RA) (proghtazone, GLP-1 RA

UT Southwestern
Kanwal, et al. Gastroenterology, 2021. Medical Center



Management: Diet Composition

Prescribed a diet that leads to a caloric deficit

« Mediterranean diet (limited carbs and sat fat;
enriched in fiber and unsat fat) generally

recommended due to cardiovascular benefits
 Excessive fructose should be avoided

« Tailor dietary modifications to patient’s cultural and

personal preferences

« Coffee consumption: =3 cups/d reduces risk of
NAFLD and liver fibrosis

UT Southwestern
Medical Center



Management: Impact of Exercise

PHYSICAL EXERCISE
direct and indirect effects on MASLD

-reduces FFA uptake
& lipogenesis

-improves sarcopenia
& encephalopathy

N
CIRRHOSIS &
-reduces

intrahepatic fat
-improves insulin

sensitivity -helps MASLD
resolution
-improves
mitochondrial -reduces
function inflammation
& lipotoxicity
-slows down

-reduces ROS :
progression to MASH

EXTRAHEPATIC BENEFITS

lvisceral fat, whole body fat, tmuscle strength and bulk, tbone density, tflexibility,

lblood pressure, tcardiorespiratory fitness, improved mood and sleep patterns,
Tenergy levels

Exercise alone may
prevent/reduce
hepatic steatosis
irrespective of weight
loss

Both aerobic exercise
and resistance
training reduce liver
fat; tailor to patient
preferences

UT Southwestern
Medical Center



Management: Obesity Management

Weight Loss 210%

Weight Loss 27%

Weight Loss 25%

Weight Loss 23%

UT Southwestern

Hanna et al, Clinical liver disease, 2016. Medical Center



Lifestyle changes

—

293 adults with NAFLD
Average NAS 4.8
61% FO, 8% F1, 20% F2,

11% F3 (no F4)
1
52 week treatment
T l 750 kcal/day deficit diet
0 | [ 200 min/week exercise

Overall

Remission of
Steatohepatitis (%

Weight Loss

Average change in NAS Score -1.58

UT Southwestern

Vilar-Gomez E et al.. Hepatology 2015 Medical Center



Management: Alcohol Consumption

« Patients with clinically significant hepatic fibrosis (=F2) should abstain from alcohol use
completely

« Abstinence, particularly for patients with moderate-heavy alcohol intake, can lower risk of
fibrosis progression

In patients with MASLD, alcohol can be a cofactor for liver disease progression, and intake
should be assessed on a regular basis

8-10 fl oz of

malt liquor or 3-4 fl oz of 2-3 fl oz of 156z 0f 1.5 fl oz shot of
12 fl oz of flavored malt 5 fl oz of fortified wine cordial, Erah dy or distilled spirits
regular beer = beverages such = igple wine = (such as sherry = liqueur,or = el = (gin, rum,
as hard seltzer or port; aperitif @sin Ige iiggen) tequila, vodka,
(shown in a 3.5 oz shown) (2.5 oz shown) gleigg whiskey, etc.)
12 oz glass)
Rl
— \ 1 (1)
L . | B | \
P - ‘ -
; 7 r N \
Q‘gee»‘ ! »
=< | ﬁ
i § *8 | (
= R P N 2N -
about 5% about 7% about 12% about 17% about 24% about 40% about 40%
alcohol alcohol alcohol alcohol alcohol alcohol alcohol

Each drink shown above represents one U.S. standard drink and has an equivalent amount (0.6 fluid ounces) of “pure” ethanol.

UT Southwestern
Medical Center



Management: Therapeutics — Impact of Available
Medications on Patients with MASLD

Medication Patient Liver Benefit Non-liver Benefit
Indlcatlon Population

SQ weekly
Tirzepatide (GIP/GLP)

SGLT2i (Empagliflozin)

T2DM

T2DM

T2DM or
obesity with
MASLD

T2DM and
MASLD

fibrosis- may slow progression

Reduces steatosis
on imaging

Reduction in
steatosis by imaging

Vitamin E (rrr-alpha) 800 IU  N/A MASH without Improves steatosis, NASH and Increased risk of stroke, None
daily T2DM or transplant-free survival bleeding, worsens IR,
cirrhosis No proven benefit on fibrosis prostate CA, ?mortality
Pioglitazone T2DM MASH with and Improves steatosis, activity and ~ Weight gain, Improves insulin sensitivity,
30-45mg po daily without T2DM  NASH HF exacerbation, prevention of DM, CV risk
Fibrosis improvement? bone loss in reduction, stroke prevention
postmenopausal women

Liraglutide T2DM, MASH without  Improves steatosis, Improves insulin sensitivity,
1.8mg SC daily (T2DM), 0.6— obesity cirrhosis No proven impact on fibrosis weight loss, CV risk reduction,
3mg SC daily (obesity) Gastrointestinal, may slow renal dz progression

_ _ o Gallstones, pancreatitis . , o
Semaglutide T2DM, MASH without Improves steatosis, activity and Improves insulin sensitivity,
0.4mg SC daily, 0.25-2.4mg  obesity cirrhosis NASH; No proven impact on weight loss, CV, and renal

Gastrointestinal,
Gallstones,
pancreatitis

Risk of genitourinary
yeast infection, volume
depletion, bone loss

outcomes; stroke prevention

Improves insulin sensitivity;
significant weight loss;
CV benefit unknown

may improve insulin
sensitivity, improves CV

renal outcomes; benefit in HF,
modest weight loss

Neaical Genter



MASLD: GLP-1 for all?

‘ ORIGINAL ARTICLE ‘ www.thelancet.com/gastrohep Published online March 16, 2023
N ENGL) MED 38412 NEM.ORG  MARCH 25, 2021 Semaglutide 2-4 mg once weekly in patients with
A Placebo-Controlled Trial of Subcutaneous non-alcoholic steatohepatitis-related cirrhosis:
- . . . . - .*
Semaglutide in Nonalcoholic Steatohepatitis* a randomised, placebo-controlled phase 2 trial
P.N. Newsome, K. Buchholtz, K. Cusi, M. Linder, T. Okanoue, V. Ratziu, Rohit Loomba*, Manal F Abdelmalek, Matthew J Armstrong, Maximilian Jara, Mette Skalshei Kjzer, Niels Krarup, EricLawitz, Viad Rat ziu,
AJ. Sanyal, A.-S. Sejling, and S.A. Harrison, for the NN9931-4296 Investigators* Arun | Sanyal, Jérn M Schattenberg, PhilipN Newsome*, on behalf of the NN9931-4492 investigatorst

* Phase 2 trial of NASH and F1*, F2 or F3 « Phase 2 trial of NASH F4 (cirrhosis)
e Sema 0.1, 0.2 or 0.4mg v placebo SC qd X 72w « Sema 2.4 mg vs. placebo SC qw X 48w

A Resolution of NASH with No Worsening of Liver Fibrosis B Improvement in Liver Fibrosis Stage with No Worsening of NASH I m p roveme nt | Nn
(primary end point) (confirmatory secondary end point) . .
0Odds ratio, 3.36 (95% Cl, 1.29-8.86) Odds ratio, 1.96 (95% Cl, 0.86-4.51) A fibrosis and no B NASH resolution
I [ ] .
Odds ratio, 2.71 (95% Cl, 1.06-7.56 Odds ratio, 1.00 (95% Cl, 0.43-2.32) 100 — worsening of NASH
1004 I ] 100 I ! /\B\
- dds ratio, 6. - dds ratio, 1. < X i

90 (9526 Csl, ?6%—6127;.763) » (9?% csl,%fgz-lsgs) v 80- OR0-28 — OR1.97
o 2 P<0.001 o 2 P=0.48 B (95% C1 0-06-1-24) (95% C1 0-56-7-91)
£ 60 £ 60 . = I | I |
s s ‘
& O 4 g S 40- 1 16 34%)
8 40 36 8 40+ o 7 (29%)
g g e 0 0
§ 30| § 30- c 50 5(21%)

20 17 20 §- 7] 5 (11%) 7

10 10 a | |

0- 0- - 0 | 1 |
Semaglutide, Semaglutide, [Semaglutide,  Placebo Semaglutide, Semaglutide, | Semaglutide,  Placebo Semag lutide Placebo Semag |lutide Placebo
0.1 mg 0.2 mg 0.4 mg (N=58) 0.1 mg 0.2 mg 0.4 mg (N=58)
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*F1 was added during trial **primary endpoint changed from MRE to histology mid-trial



The future of MASH therapeutics

Ongoing phase 3 trials

2025-2026 ‘

Aramchol, SCD-1 inhibitor
I

Resmetirom, THR-B agonist
Part 1 (Surrogate endpoints) Q3 2022
I |
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MASLD: Surgery for all?

Ornella Verrastro*, Simona Panunzi*, Lidia Castagneto-Gissey, Andrea De Gaetano, Erminia Lembo, Esmeralda Capristo, Caterina Guidone,
Giulia Angelini, Francesco Pennestri, Luca Sessa, Fabio Maria Vecchio, Laura Riccardi, Maria Assunta Zocco, Ivo Boskoski, James R Casella-Mariolo,
Pierluigi Marini, Maurizio Pompili, Giovanni Casella, Enrico Fiori, Francesco Rubino, Stefan R Bornstein, Marco Raffaelli, Geftrude Mingrone

Bariatric-metabolic surgery versus lifestyle intervention plus
best medical care in non-alcoholic steatohepatitis (BRAVES):
a multicentre, open-label, randomised trial

Published online April 20, 2023 https://doi.org/10.1016/50140-6736(23)00634-7
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Summary 1: MASLD “call to action”

Addressing the MASLD epidemic cannot be Y R "
accomplished by Gl specialists alone 3 el RN, ‘};«
e Pty s esisy B |
Gl societies are going all-in to: : )‘J“.‘f YRt
)1\“ TR i N &

* Heighten awareness of MASLD in primary care
and non-Gl specialties

* Encourage the use of algorithms/apps for risk
stratification

* Educate providers to take advantage of
evidence-based treatment options




MASLD has a slow clinical course...until cirrhosis onset

New New New
diagnosis diagnosis diagnosis
| N N N
15 years 4 years 2 years 2 years

Compensated 22
cirrhosis decom-
pensa-

tion

orLT

Allen AM, Therneau TM...Kamath PS. Clinical course of non-alcoholic fatty liver disease and the implications for clinical trial
design. J Hepatol. 2022 *
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Medical Center



Management Algorithm for NAFLD - Overview

High-risk groups
for the development
of NAFLD

Prediabetes
or

T2D

Obesity '
and/or
22 cardiometabolic
risk factors?

Hepatic steatosis
(on imaging)
or

A AST or ALT

(>30 1U/L)

History and
physical exam

Prevention of
Cardiovascular
Disease

-

Management of
1. Obesity

2. Diabetes

3. Hypertension

4. Atherogenic
dyslipidemia

Low Risk Indeterminate Risk High Risk

Cusi K et al. American Association of Clinical Endocrinology Clinical Practice Guideline for the Diagnosis and Management of
Nonalcoholic Fatly Liver Disease in Primary Care and Endocrinology Clinical Settings Endocr Pract. 2022
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Summary

« MASLD continues to grow at an alarming rate

« Screen for SLD in those with 1 or more components of the metabolic syndrome

« MASLD vs MetALD

» Risk stratification: FIB-4 followed by elastography

* Refer to hepatology if greater than F2 fibrosis

«  Weight loss is the mainstay of therapy and includes lifestyle changes, pharmacotherapy and surgery

* Good MASLD care is multidisciplinary and invludes good control of DM, dyslipidemia, hyerptension and OSA given high risk of
cardiovascular disease

* Multidiscioplinary care pathways are needed

» Liver directed therapies on the horizon: 2024-2025

UT Southwestern
Medical Center



ENGAGE * EDUCATE * EMPOWER

Please answer today's CME questions at menti.com
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CME Question:

What is the pre-test probability that a patient with obesity
has MASLD?

A. 55%
B. 97%
C. 33%
D. 90%
E. 70%

UT Southwestern
Medical Center



ANSWER

Obesity
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