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SLD: Inclusive Rather Than Exclusive Criteria
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Metabolic
dysfunctiorg
Associated
Steatohepatitis
(MASH)

“Weekly intake 14€B50 g female, 21:420 g male (average daily:-80 g female, 30 g male).
Aeg, lysosomal acid lipase deficiency, Wilson disease, hypobetalipoproteinemia, inborn errors of metabolism.
Yeg, hepatitis C virus, malnutrition, celiac disease.

Rinella. Hepatology, 2023;78:1966.



MASLD Rules: Natural History
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Cirrhosis




Prevalence of MASLD and MASH

AGlobal prevalence of NAFLD is 25.24% (95% Cl: 22.10-28.65)

APrevalence of NASH in general population is estimated between 1.5% and 6.45%

North America .\-
24.13% _

Middle East

South America
30.45%

Cl = confidence interval
Younossi ZM et al. Hepatology. 2016;64(1):73-84.




Prevalence of MASLD in Patients with Diabetes

[Europe J
68.0% (62.1 to 73.0)
l A Overall global prevalence of

NASH among T2DM patients
is 37.3%

51.8% (31.3to 71

East Asia
52.0% (45.4 to 58.6)

A 17% of biopsied diabetics
e have advanced fibrosis
| 57.9% (52.9t062.7)J (fibrosis 2 F3)

)

Latin America
56.8% (34.1to 77.0) J

!‘ [ Africa ]
30.4% (11.6 to 67.1)

Global prevalence of NAFLD among T2DM patients 55.5%
(95% confidence interval: 47.3-63.7)

Younossi ZM, et al. J Hepatol. 2019;71(4):793-801.




High Epidemic Areas

Midllle-Aged U.S. cohort
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MASH Rules: Baseline Fibrosis Stage Predicted Mortality
and Time To Development of Severe Liver Disease
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The NASH CRN Prospective Data

The NEW ENGLAND JOURNAL of MEDICINE

Clinical Outcomes in Adults with Nonalcoholic Fatty Liver Disease

MULTICENTER, PROSPECTIVE STUDY

W o B '@""

1773

Adults with

nonalcoholic No, mild, or - :

fatty liver disease mode;ate ﬁi)rosis Bﬂdgl;ligbrOSIS Cl;r: l:::ls

(median follow-up, 4 yr) N=1237

Livgr—related events rate per 100 person-yr ¥
Variceal bleeding 0.00 0.06 0.70
Ascites 0.04 0.52 1.20
Encephalopathy 0.02 0.75 2.39
Hepatocellular carcinoma 0.04 0.34 | 0.14

032 0.89

Increasing fibrosis stage is associated with increased risks of liver-related complications and death.

A.J. Sanyal et al. 10.1056/NEJMo0a2029349 Copyright © 2021 Massachusetts Medical Society
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Number of new registrations

MASH Leading Cause of Transplant in Women
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MASH Is Fastest Cause of HCC

HCC prevalence relative to 2002 level
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Multisystem Disease with Competing Risk

Metabolic overload
(diet, sedentary lifestyle)

)

Inflammation
Injury
Fibrosis

Diastolic Dysfunction
Cardiac steatosis
Arrthymias

Hypertension
Atherosclerosis

NAFLD
NASH
Fibrosis Progression

Renal fibrosis
Chronic Kidney Disease

Diabetes

Fatty infiltration
Impaired fuel utilization
Frailty

\
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Mortality Rates in MASLD Are Increasing
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Paik et. al. Hepatol Comm 2019



Liver Is Central To Lipoprotein Metabolism
And Atherogenic Dyslipidemia
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Risk Of All -Cause And CVD -Related Mortality
Associated with Severity of MASLD

CVD-related mortality by Fibrosis

E Multivariate Adjusted
7 Models for CVD
5‘3 : mortality
g i High NFS 1.69 (1.09-2.63)
High APRI 2.53 (1.33-3.37)
= Subseuls withonl hepalx silosss )
e Roaes Subgects with hepalic stemosts H |gh FIB-4 2.68 (144-4 99)

Survival Time in Months



Small Dense LDL In MASLD

Follow up (Weeks)
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Vulnerable Coronary Plagues In MASLD

Micro-Calcification
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Impaired Endothelial Function In MASLD

Ischemia

Normal Vessel

Normal Vasodilation

P < .0001
21 - Ay
c
8 P=.010
o 15 - T e e,
'8 12 4
g ¥
6
32
o 3 A
0 —
Normal NAFL NASH
[] Controls
Il NAFLD
6.0
5.0
£ 40
-g, 3.0
T 20
il -
0.0

P=0.02

I
—

REST FLOW
FLOW DURING
ADENOSINE
INFUSION

CORONARY
FLOW
RESERVE

Villanova et. al. Hepatology 2005; Lautamaki et. al. Am J Physiol Endocrinol Metab 2006; Yilmaz et. al. Atherosclerosis 2010

P < 001

©
oo

006,2,000°
$o¢ §v° 63
o 000 L]
*88g5085




Relationship Between Dyslipidemia And
MASLD

Impaired Endothelial
Earlv Plaque Moderate to Severe ;
Normal Vessel Forymatiqon Plaque with Unstable Cap Plaque Rupture Function

Inflammation
Unstable Plaque
Plaque Rupture

AN |

Atherogenic Lipoproteins
Accelerated Plaque Formation




MASLD iIs Assocliated with Diastolic
Dysfunction

Systolic Heart 45%
— Failure (Pump 40%
Failure) 35%
Impaired g 0%
Ventricular = 25%
Relaxation B an
Q.
Diastolic Heart o
— Failure (Cannot .
Fill) 5%
o%

Increased Filling

Abnormal LV Relaxation Increased LV Filling Pressures
Pressures




Cardiac Fat Is Related to Severity of Liver

Fat

Epicardial Fat (mm3)
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Graner et. al. Circ Cardio



Cardiac Fat is Directly Associated with
Diastolic Function
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The Link Between Liver and Diastolic
Dysfunction

Normal Ectopic Fat Deposition Sub-Clinical Disease

6

N\ |

Fuel Utilization Fat Deposition
Insulin Resistance Insulin Resistance
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Diastolic Dysfunction

Liver Disease Severity Linked to Diastolic Dysfunction

2500= 2 0m P=0.01
& P<0.001
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Cardiac fat is directly NAFLD has elevated
linked to severity of liver LV
fat filling pressures

Graner et al. Circ Cardiovasc Imaging 2014 Hakan et al. Cardiol J. 2010
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Primary cans prowiders, andacrinolagists, gersral gastroerierologisls, dabeiologisls, candologists
and abasity spacialists should screan for MASLD with clinicaly significent foresis,

)

Stap 1: Idantify patlents at risk

Incidertally-Tound steatosis
on any imaging modality
of alavatad aminciransterasas

Cvensaight or cbesity with ona

Type £ diabeles additisral metabolic risk factar’

| I | J

Siep - History and laboratory teats:
s5a55 alcohol intake®, complate blood count, liver function tesss*

Step 3: Non-invasive testing (NIT) for liver fibrosis*-*

ir:gn'r':;-ub:‘s:d FIB-4 is a calculated valua® based on mge, AST, ALT & platelat count
MIT (L&, Fig4 <13 FIB-4 =13
slastographyi i (FIB-4 < 20 if ags 65 ar owear) {(FIE-4 = 2.0 if age B5 or over)

In palienis with desaled

readiy avalable
1
1 Step 4: Second tast™ =90

e mm e - =t =P VCTE LSM =< 8.0 kPa or WCTE LSM = 8.0 kPa ar
ELF <892 ELF = 8.2

-

LOW RIS
Repaal secand

LOYY RISH for significant fibrosis
Fepeal FIB- in 1-2 yeans"
unlass clinical dreumstances changs:

tast in 3 yrs

Refer

HIGH RIZK for significant fibrosis
Fiafer to Iver spacialist for confirmatary tests

Gasbroanterciogists and hepatologists should diagnese clinizally sigrificant fibresis and cirrhosis in patients with MASLD,

Confirmatory testing (VCTE, MRE, ELF)®

VCTE LEM < 8.0 kPa or VOTE LSM 8.0 - 19.9 kPa™ or
MRE LSM = 3.1 kFa ar MRE LSM 3.1 = 4 B kPa™ or
ELF =92 ELF9.2-11.2

WETE LSM 2 2000 kPa ar

MRE L3M = 5.0 kPa ar
ELF = 11.3

1
IFYCTE LSK BE.0 = 9.8 kPa ar
ELF 9.2 — 9.8 confirm with other test™

LOW RISK for significant fibrosis

Repaat VCTE, MRE, or ELF in 13 yaars"’ Significant fibrosis
unless clinical crcumslances change'® [F2-F3)

"Fuls cul olhes Irver disagane

amirciransfersias (e Figum 1)




AASLD 2023 Guidance: Management o
MAFLD/MASH

Clinical Suspicion for Fatty Liver Disease

Primary Care or Non-Gl/Hepatology Care

GOAL: Exclude advanced fibrosis in low-prevalence populations

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

{

( FIB-4213
No
FIB-4 > 2.67
Consider referral
Parm—— ) Gl/Hepatology Care
TALT and AST GOAL: Identify/manage patients with ‘at risk’
NASH or cirrhosis
Reassess periodically:
* FIB-4 every 1-2 years if -
T2DMlprer'I¥2DMyor =2 Secondary risk assessment * Review/perform primary/secondary risk assessment
metabolic risk factors Risk Level VCTE or ELF E « Consider additional stratification with MRE, cT1
« FIB-4 every 2-3 years if ‘_| Low ‘ <8.0 | <7.7 ] .% ¥ | .
QoEDMandiss L3 Low risk Intermediate/
metabolic risk factors [Intermediate | 8.1-12 [7.7-9.8 1 high risk
" PCP follow-up
High >12 >9.8
All patients: l J or reassess
+» Cardiometabolic risk reduction and preferential use Consider liver biopsy
of meds with potential NAFLD benefit B T~
* Ongoing assessment of alcohol intake

i + Diagnostic uncertainty
e iz mEw= R : : - Persistently 1 ALT and AST
Either Care Setting

Suspect cirrhosis
Biopsy Staging gli'lllr:_l:fzgl;;r?é;l)ng.

* Reassess in 2-3 years + Reassess annually » Cirrhosis-based
+» Consider pharmacotherapy management E—




Management Algorithm for NAFLD - Overview

High-risk groups
for the development

of NAFLD Vg :
History and ] g = \"W
- 7 N | [ \ —
Prediabetes [ physicalexam Pravention of
2! Cardiovascular Management of
T2D Disease .
/ . m{_%} 1. Obesity
— 2. Diabetes

3. Hypertension

Obesity ' & ] )
>2 cardiometabolic P g Cirrhosis dyslipidemia

risk factors? ' .

Fibrosis Risk Stratification

Hepatic steatosis Rule out
(on imaging) 2° causes®
or

N AST or ALT
(>301U/L)

Cusi et al; Endo Practice 2022 AACE.
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