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DEFINITIONS

Non-alcoholic fatty liver  Includes all grades and stages
- * 5% or more hepatocytes with
disease (NAFLD) evidence of macrovesicular
steatosis

« Alcohol intake less than 20 g/day
(women) 30 g/day (men)
* Rule out alternative causes of

steatosis

Non-alcoholic fatty liver « Macrovesicular steatosis +/- mild
inflammation

(NAFL) | i

Non-alcoholic * NAFLD plus:

* Inflammation
« Ballooning (cellular injury)
* +/- Fibrosis

steatohepatitis (NASH)

Rinella et al. AASLD Practice Guidance on the Clinical Assessment and Management of Nonalcoholic Fatty Liver Disease.
Hepatology. 2023
New Jersey Medical School
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Histology

Bal[odhmg

Brunt, E. Histological assessment of nonalcoholic fatty liver disease in adults and children. Clin Liv Dis 2012.

Kleiner et al. Design and validation of a histological scoring system for nonalcoholic fatty liver disease. Hepatology 2005.
New Jersey Medical School



TABLE 1. Common Causes of Secondary HS

Macrovesicular steafosis
- Excessive alcohol consumption
- Hepatitis C (genofype 3)
- WD
- Lipodystrophy
- Starvation
- Parenteral nutrition
- Abetalipoprotfeinemia
- Medications (e.g., mipomersen, lomitapide, amiodarone, methotrexate,
tamoxifen, corticosteroids)
Microvesicular sfeatosis
- Reye’s syndrome
- Medications (valproate, anfirefroviral medicines)
- Acute fatty liver of pregnancy
- HELLP syndrome
- Inborn errors of metabolism (e.g., lecithin-cholesterol acyliransferase
deficiency, cholesterol ester storage disease, Wolman’s disease)

Chalasani et al. Diagnosis and Management of Nonalcoholic Fatty Liver Disease: Practice Guidance and Guidelines From the
American Association for the Study of Liver Diseases. Hepatology. 2018
New Jersey Medical School



Histologic Patterns: Drug-induced steatosis

Hepatic Steatohepatitis
Steatosis
5-FU X
Amiodarone X X
Irinotecan X
Tamoxifen X X
Methotrexate X X
Corticosteroids X

Rinella et al. AASLD Practice Guidance on the Clinical Assessment and Management of Nonalcoholic Fatty Liver Disease.
Hepatology. 2023

New Jersey Medical School



Alcohol consumption
« Alcohol intake contrlbutes<for fatty liver disease progression

»  Variability in individual SUSC%IbI“ty related to %cohol

o
Mild intake Mod&sate intake Htgayx intake
Men Up to 30 g/day 31-59 g?d% 60 g/da? or more

Women Up to 20 g/day 21-39 g/daﬁ% 40 g/day @;nore
)
'% S

8-10floz of
malt fliquor or 34 floz of 2-3floz ot 1.5 oz of 1.5 fl oz shot of o
2 flozof flavored malt 5 floz of fortified wine cordial, Brahdy or distilled spirits 0
reqular bear — beverages such T taple wine — (such as sherr) = llqueur o = s = (gin, rum. o
as hard seltzer Qr port, aperitif @ qm ) tegquila, vodka, /
{shown in a 3502 shown) (2.5 oz shown) gre jigger, whiskey, etc.) o
12 oz glass) ’ *

_ | w %
I | ‘! g/ W O . One standard drink

é‘er_ iﬂr W | E_: = 14 g of alcohol

l
1!
—r | —7&

———— P
about 5% about 7% about 12% about 17% about 24% about 40% about 40%
alcohol alcohol alcohol alcohol alcohol alcohol alcohol

Each dnink shown above reprasents one U.S. standard dnink and has an equivalant amount (0.6 flund ounces) of "purs” ethanol.
1. https://www.niaaa.nih.gov/sites/default/files/standard-Drink-June2022.jpeg
2. Rinella et al. AASLD Practice Guidance on the Clinical Assessment and Management of

Nonalcoholic Fatty Liver Disease. Hepatology. 2023

New Jersey Medical School
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Newer Definition: MAFLD

Hepatic steatosis in adults
(detected either by imaging techniques, blood biomarkers/scores or by liver histology)

l

(defined as BMI 225 kgim™ in (dafined as BMI <25 kg'm? in Caucasi

Overweight or obesity Lean/normal weight
Caucasiana or BMI 223 kg'm” In Asians) o BAIE <23 kg/m® in Astans) >

~

If presence of at least two metabolic risk abnormalities:

+ Waist circumference 2102/88 cm in Caucasian men and women (or 290/80 cm in Asian men
and women)

+ Blood pressure =130/85 mmHg or specific drug treatment

* Plasma triglycendes =150 mgldl (1.70 mmaolL) or specific drug treatment

* Plasma HDL-cholesterol <40 mgfdl (<1.0 mmol/L} for men and <50 mgldl (<1.3 mmol/L) for
women or specific drug treatment

* Prediabetes (i.e., fasting glucose levels 100 to 125 mgidi [5.6 to 6.9 mmolL], or 2-hour post-load
glucose levels 140 to 199 mg/dl [7.8 to 11.0 mmol] or HbA1c 5.7% to 6.4% [39 to 47 mmolimol])

+ Homeostasis model assassment of insulin resistance score 22.5

+ Plasma high-sensifivity C-reactive protein lavel >2 mg/L

" J

[ MAFLD
(Metabolic dysfunction-associated fatty liver disease)

Eslam et al. A new definition for metabolic dysfunction-associated fatty liver disease: An international expert consensus statement. JHep. 2020
New Jersey Medical Schoo



New Terminology: NAFLD to MAFLD

« Old terminology is based on focus of excluding other causes
of liver disease including excess alcohol intake

 We now have better understanding of the pathophysiology of
this class of liver disease — hepatic dysfunction as part of the
spectrum of systemic metabolic dysfunction

« Shift from negative criteria to identifying positive criteria in
making a diagnosis of Metabolic dysfunction associated
fatty liver disease (MAFLD)

« Terminology that is based on a definition that is independent
of other diseases

New Jersey Medical School
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Global NAFLD Prevalence

Table 1. NAFLD Prevalence Stratified by Region

Region M Prevalence (%) 95% CI (%) 1< (%)
Africa 2 13.48 (5.69-26.69) 84.37
Asia 14 2737 (23.25-31.88) 9917
Europe " 237 (16.12-33.45) SB.7E
Middle East 3 .79 (13.48-58.23) 9914
Morth America 13 24.13 (19.73-25.15) 5919
South America 2z 30.45 (22.74-35.44) &8.10
Dverall 45 25.24 (22.1-28.65) 99.07

Younossi, Z.M., Koenig, A.B., Abdelatif, D., Fazel, Y., Henry, L. and Wymer, M. (2016),
Global epidemiology of nonalcoholic fatty liver disease—Meta-analytic assessment of prevalence, incidence, and outcomes.
Hepatology, 64: 73-84. https://doi.org/10.1002/hep.28431

New Jersey Medical School
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Excepted exponential increase in NAFLD
disease burden

Total Prevalent NAFLD / NASH Cases ~ US, 20162039 Pravalent NAFLD Cases by Disease Stage - US, 2015-2030
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Estes et al. Modeling the Ef)lde ic of nonalcohollc fatty liver disease demonstrates an exponential increase in burden of disease. Hepatology.
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>

Trends in etiologies
of chronic liver

2002 2004 2006 2008 2010 2012 2014 2016 2018

proportion of non-HCC listings, %

~&— CHB ~@— CHC ~&- NASH
- —&— ALD @ ALD+CHC ~—@- Autoimmune
disease amongst
—@—PBC —@—PSC ~—@—other

non-HCC waitlisted
patients

2002 2004 2006 2008 2010 2012 2014 2016 2018

proportion relative to 2002 level

Younossi et al. Nonalcoholic Steatohepatitis is the most
rapidly increasing indication for liver transplantation in the
United States. CGH. 2021 -—@— ALD @ ALD+CHC ~@- Autoimmune

New Jersey Medical School
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Risk Factors and Associations

. —
« Risk Factors
— Obesity :
. _ « Metabolic syndrome
- Type 2 Diabetes Mellitus .+ INSULIN RESISTANCE
— Dyslipidemia
— Hypertension
I

« Associated Diseases

Cardiovascular disease (most common cause of mortality)
Hypothyroidism

Obstructive Sleep Apnea

GH Deficiency

Polycystic Ovarian Syndrome

Chalasani et al. Diagnosis and Management of Nonalcoholic Fatty Liver Disease: Practice Guidance and Guidelines From the
American Association for the Study of Liver Diseases. Hepatology. 2018

New Jersey Medical School



Obesity and NAFLD

« Body fat distribution affects the role of obesity in NAFLD
— Visceral fat > subcutaneous fat
— Android body fat distribution > gynoid body fat distribution

« Android body fat distribution

— Increased truncal subcutaneous fat and visceral fat
— Associated with (regardless of BMI):

» Cardiovascular disease

* Insulin resistance

» Hepatic fibrosis

« Gynoid body fat distribution
— Subcutaneous fat in the hip and buttocks
— Protective against NAFLD

Rinella et al. AASLD Practice Guidance on the Clinical Assessment and Management of Nonalcoholic Fatty Liver Disease.
Hepatology. 2023
New Jersey Medical School



Type 2 Diabetes and NAFLD

 NAFLD is associated with a 2- to 5-fold increase risk for Type
2 Diabetes
— Screening for type 2 diabetes should be completed at NAFLD diagnosis

« Type 2 diabetes patients have a 30% to 75% prevalence of
NAFLD

« Type 2 diabetes is the strongest risk factors for:
— NAFLD
— Hepatic Fibrosis
— HCC

Rinella et al. AASLD Practice Guidance on the Clinical Assessment and Management of Nonalcoholic Fatty Liver Disease.
Hepatology. 2023

New Jersey Medical School
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Insulin resistance contributes to NAFLD

A Hepatic Insulin Extraction
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Why Does Hepatic Fibrosis Matter?

Reflective of disease chronicity

|dentifies those at risk for hepatocellular carcinoma and in need for screening
Predicts risk of future liver related decompensation

Predicts risk prior to invasive procedures/surgery

Hepatic fibrosis is dynamic with possibility of improvement

Identifies those at increased risk for liver related mortality

Need to identify “at risk” NASH = NASH + at least stage 2 fibrosis

New Jersey Medical School



Who should be screening for significant
fibrosis?

Type 2 diabetes patient (6-9% fibrosis prevalence)
Significant alcohol use (17% fibrosis prevalence)
Family history of cirrhosis (18% fibrosis prevalence)

Obesity + metabolic complications (4-33%)

Rinella et al. AASLD Practice Guidance on the Clinical Assessment and Management of Nonalcoholic Fatty Liver Disease.
Hepatology. 2023

C
New Jersey Medical School
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Cirrhosis Prevention in NAFLD

High-risk groups
for NAFLD

e Fibrosis Risk Stratification

T2D e ‘ FIB-4 Index
: FIB-4:¢1.3 FIB-4::2.67

Obesity FIB-4:1.3-2,67
and/or

22 cardiometabolic

Cirrhosis risk
risk factors

higher if:
Steatosis Order second test » T2D

{on imaging) — . : ) {or prediabetes)
2 Liver Stiffness Measurement (LSM) + Age 50
# AST or ALT by Elastoarachy « Higher BMI
Y grapny {40 kg/m?)

or » More metabolic
ELF Blood Test risk factors
« Genetic factors
(... PNLPA3Z)

— — ;

= Managed by primary care team, endocrinologist. other « Referral to liver specuahst for additional proprietary
« Focus care on obesity management biomarkers or imaging (MRE, cT1, other)
& CVD prevention « Multidisciplinary team to prevent cirrhosis and CVD

Abbreviatans: ALT = Alanine aminatransferase, AST = Aspartate am notansferass £T1= Liver muldscan, OVD = Cardiovascular dgease, £LF = Enbanced liver flbroals test™,

FIB-4 - Fibrasis~4 index, kPe = Klopascals, LSM - Liver stiffaess measurernant, MBE™ Magretc rescnance elastegaphy: 1210 - Type 2 diabetae mellinus Q
OOPIUEHT @ A2 AL0E | MY NOTBE SERGDUCED N ANY FORA VATHOLT SXCRERE WHITTEN PEIASSION FROM AACE. hirpe A cico F s o 2002 03,000 MCE
Sl bev Fipea?

I ———
Cusi et al. American Association of Clinical Endocrinology Clinical Practice Guideline for the Diagnosis and Management of Nonalcoholic Fatty Liver

Dise |n Pri Care an inplogy, Clinical Settings. Endocrine Practice. 2022
c W Jers eyﬁ/lae icAlSeRaY



Diagnostic considerations:
Gastroenterologist & Hepatologist

« Correctly identified “at-risk” NASH or the presence of
advanced fibrosis

* Indeterminate NIT or not consistent with clinical presentation
— MR elastography

« Discordance amongst NITs or between NITs and other related
workup
— Liver biopsy

« Assess for a competing or secondary diagnosis
— Liver biopsy

New Jersey Medical School



Non-invasive assessment of hepatic
steatosis

* B-mode ultrasound
— Poor sensitivity for smaller amounts of steatosis

« Controlled attenuation parameter (CAP)
— Point of care estimation of fat
— Poor at monitoring changes in hepatic steatosis

* MRI-protein density fat fraction (PDFF)

— Fat quantification superior to CAP
— Not readily available and higher costs

US is no longer recommended as
a method to detect undiagnosed
hepatic steatosis

New Jersey Medical School



Non-invasive tests (NIT) for hepatic fibrosis

* Panels of indirect markers
* Direct markers

 Transient Elastography (TE)

« Two-dimensional shear wave elastography (2D-SWE)
» Acoustic radiation force impulse (AFRI) imaging

« Magnetic Resonance Elastography (MRE)

New Jersey Medical School



ELF: Proprietary blood test to assess for
fibrosis
* Manufacturer Cutoff: 9.8 or greater,. m
« Sensitivity: 86.7% 124
» Specificity: 92.5% § o T —’——
.+ PPV: 72% R e l ------------ A — = N—-— =
« NPV:97% - ’-—' - -
N m 95 '
* Consists of three elements X &
involved in matrix turnover S
no ‘k'r'r-u :eﬂ'&;:;;:;:;na‘- E:il‘:}vz%:};;f;;} e ] '1::‘cn::.\ u""rr-n

fSoows

Brunt Fibrosis Score (0-4)

Miele L, De Michele T, Marrone G, et al. Enhanced Liver Fibrosis Test as a Reliable Tool for Assessing Fibrosis in Nonalcoholic
Fatty Liver Disease in a Clinical Setting. The International Journal of Biological Markers. 2017
New Jersey Medical School
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« Mechanical vibration creates shear
waves which are used to measure
liver stiffness

» Liver stiffness increases with fibrosis
severity

New Jersey Medical School Ledinghen et al. Gastroenterologie Clinique et Biologique. 2008; 32(6): 58-67



Elastography in the diagnosis of NAFLD

LSM < 8 kPa rules out advanced fibrosis
LSM between 8 and 12 kPa is associated with fibrotic NASH
LSM > 12 kPa is associated with advanced fibrosis

Changes in LSM can predict disease progression

Rinella et al. AASLD Practice Guidance on the Clinical Assessment and Management of Nonalcoholic Fatty Liver Disease.
Hepatology. 2023

New Jersey Medical School



Pearls: NAFLD Diagnosis

Assess for secondary causes of steatosis including a careful
assessment of alcohol intake

Assess for risk factors for NAFLD to help determine risk for
NASH and fibrosis

"At risk” NASH should be identified during diagnostic workup
— NASH + stage 2 fibrosis (F2)

"At risk” patients should be screened for fibrosis using FIB-4
first
— Secondary screening for intermediate or high-risk patients using VCTE

"At risk” patients should be referred to a specialist

New Jersey Medical School



Diagnostic highlights from the updated
AASLD guidance document

« General population-based screening for NAFLD is not advised

« All patients with hepatic steatosis or clinically suspected NAFLD based on
the presence of obesity and metabolic risk factors should undergo primary
risk assessment with FIB-4

« High-risk individuals, such as those with type 2 diabetes, medically
complicated obesity, family history of cirrhosis, or more than mild alcohol
consumption should be screened for advanced fibrosis.

* In patients with pre-DM, type DM or more metabolic risk factors (or imaging
evidence of hepatic steatosis), primary risk assessment with FIB-4 should
be repeated every 1-2 years

Rinella et al. AASLD Practice Guidance on the Clinical Assessment and Management of Nonalcoholic Fatty Liver Disease.
Hepatology. 2023

New Jersey Medical School
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LOW RISK
FIB4<13or

LSM <8 kPa or
liver biopsy FO-F1

Management by PCP,
dietician, endocrinologist,
cardiologist, others

INDETERMINATE RISK

FiB-4 1.3 - 2.67 and/or
liver biopsy not available

HIGH RISK'
FIB-4 > 2.67 or

LSM > 12 kPa or
liver biopsy F2-F4

Management by hepatologist with multidisciplinary team
(PCP, dietician, endocrinologist, cardiologist, others)

Lifesty!e 2 Yes Yes Yes
intervention
Yes Yes Yes
Weight loss
recommended if | May benefit from structured | Greater need for structured | Strong need for structured
overweight or weight loss programs, weight loss programs, weight loss programs,
obese® anti-obesity medications, anti-obesity medications, anti-obesity medications,
bariatric surgery bariatric surgery bariatric surgery
Pharmacotherapy 4,56 4,5,6,7
for NASH Not recommended Yes Yes
CVD risk reduction® Yes Yes Yes
Prefer medications with Prefer medications with
Diabetes care Standard of care efficacy in NASH efficacy in NASH
(pioglitazone, GLP-1 RA) (pioglitazone, GLP-1 RA)

Kanwal et al. Clinical care pathway for the risk stratification and management of patients with nonalcoholic fatty liver disease.

Gastroenterology. 2021

New Jersey Medical School




Impact of weight loss on NASH with fibrosis
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5% or more weight loss can
result in improvement in
NASH

10% or more weight loss
— 90% resolution of NASH
— 45% regression of fibrosis

Vilar-Gomez et al. Weight loss through lifestyle modification significantly reduces features of nonalcoholic steatohepatitis.

Gastroenterology. 2015

New Jersey Medical School
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Weight Management in NAFLD

Fibrosis Risk Stra

Indeterminate Risk High Risk

FIB-4: 13 FIB-4:13- 267 FIB-4 3267
LSM <8 kPa LSM 8-12 kPa LSM 512 kPa
ELF 7.7 ELF77 98 ELF:9.8

General lifestyle changes Decrease sedentary time and increase daily movement. Stress reduction thrcugh exarcise and other methods.

Creating an enargy deficit Is the priority with reduction of saturatec fat, starch, & added sugars.
Persons with cirthosis need anindividualized nutritional assessment and treatment plan

Teximprove cardiometabaolic health, support weight lass and mitigate sarcopenia,
Asrobic exsrcisa for 30-60 min (3-5 dayvsiweek) + resistances training 20-30 min {2-3 times/week)

Avoid if F3 or cirrhosis (F4)

Exercise

Alcoholintake Minimize l Minimize l

Weight loss goal
to traat NAFLD
(if ovarweight or obasi

Greatar weight loss associated with greater liver and cardiometabelic benefit.

Specializd obesily managsment,
with g struclured program, anli-obesity
mesdications, banatric surgery

Greater intensity of weight loss to

Bzhavioral modification counseling,
reverse sleatobepatitis and fibrosis,

In PErson Or remots programs,

Weight loss tools

Phenterming, phentermine/topiramate ER,
raltrexone/bupropion, crlistat,
liragluitde 3 mg/d, semaglutide 24 mgfwk

Medical therapy

- Y 3 Chd a4
to traat cbesity GLP-1RA prefened for NASH.

GLP1RA preferred for NASH

Stronger considerstion to trest
steatohepatitis and fibrosis.
Avoid in decompensated cirrhosis.

Strong consideration to treat

Consider to treat obesity and
steatohepatitis and fibrosis

y {2 'l o 14 . o
Bariatric surgery comorbidities.

Abbreviabons: GLE-T B4 = Glucagon-ike peptice-1 recepion ageaists, HUC = Hepatecelluiz: carcinoma, NASH = Nonskeonclie steatshepatite
1. PBersens with carfipmed cirhosis based on bionsy or high i‘ceiiho:;:l Based on LSM »13.85Ps from vibration conrtelisd transient elastography (Fibrocan®, ELF 298 or 0.0 kPa on MEET shouid
uncerze HOC surveilarce. Vances oreenirg 2 racommended if LS4 22C kPa ar platslet court of ASO000/mn’,
Thewe goals shauld or fy ba tab=n 35 3 broad guidanca NAFLDY le'«‘i-h Tay 3lso imprave oy chargss: in macronutrient cantant exarcise and other factoes bayons magntude of weaight loss
All ligh qualing 51 available fimitesd to 2 maxirium of 12 manty dustion.

Nz highrcaatly 1 plarmeiothiensy in persaes wilh NASH cirthesis: Tresiresent shexalid besircdivishalizecd ame usec with oo anky Dy fwe spocialisls
Ameng G- A, semaghitide has e beet evidence of benefitin pareons with steatonepattie and fiscsis

[

:..)

b=

i AACE.
|
Cusi et al. American Association of Clinical Endocrinology Clinical Practice Guideline for the Diagnosis and Management of Nonalcoholic Fatty Liver

isease in Prim e apd_Endocrinology Clinical Settings. Endocrine Practice. 2022
I\P ersey ICa % r}’l P

L ANCE T IAAY RO BE SEFIIDORE D T AN FUANY A TT=0A0 T EXPRESS WHITTEN FERRESS ON FRUM aACE et pa? a0 ofp/ AR op oo 200 S0 81D



Dose-response relationship of coffee intake (cups
per day) with the risk of occurrence of NAFLD

2.50

2.00

1.50

1.00 A

Relative Risk

0.50

Coffee intake, cups/day

Chen et al. A systematic review and a dose-response meta-analysis of coffee dose and nonalcoholic fatty liver disease. Clin Nutr. 2019

New Jersey Medical School



Bariatric surgery for the management of
NAFLD/NASH

« Consider in those meeting criteria for metabolic weight loss
surgery

« Benefits of bariatric surgery:
— Resolution of NASH
— Improvement in hepatic fibrosis
— Resolution of diabetes
— Sustained weight loss (up to 30%)

« Decompensated cirrhosis is a contraindication for bariatric
surgery
— Consider if performed with liver transplantation at high volume centers

Rinella et al. AASLD Practice Guidance on the Clinical Assessment and Management of Nonalcoholic Fatty Liver Disease.
Hepatology. 2023

New Jersey Medical School



RUTGERS

Potential therapeutic targets

METABOLIC

G

LP-IRA

| GLP-1/glucagon RA

| 4 [eLp-1/GIP RA

Insul

'FGF21 analog |
l T Insulin/glucose ACC inhibitor
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Dufour et al. Current therapies and new developments in NASH. GUT. 2022

New Jersey Medical School



Pharmacotherapy for NAFLD/NASH

 No FDA approved treatment at any stage of disease

« Consider medications approved for other indications that have
shown benefits for NASH in trials

Considerations: : -
. > g -
« High dose vitamin E ‘!
. Thiazolidinediones ) -
e GLP-1RASs

New Jersey Medical School
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The role of vitamin E in NASH

Fable 2. Primary Outcome and Changes in Mistologi Features of the Liver after 56 Weeks of Treatment, ° 800 |U dally for 96 Weeks
Variable Flaccbo  vitamin € Floghtazone P Valua*
Viamin £ Pleglhazces
vs, Phcebe  vs Paceko
Primary outcome
Ne. of subjerts randcoaty assigaed &5 24 a0 ° I d h 1 I (2
Subjecs with improvement (%) i 43 34 Uon UM m p rove IStO Ogy O r m O re

ket s ™ point reduction in NAS)

and 9b vk

sneatosls
Subjects with mnprossmenr (948 1l 4 &9 0.006 0001
Muae chanpe in suam -01 07 -0.§ <0001 <0001 . . . .
b _ _ * Reduction in liver transaminases
Subjects wtn raprosement (35 35 54 60 000 Q00
Meanchangs in score 0.2 LX) C.s PO <0001
{epazocethsar ballooning
Subjocts with improeement (%) 5 30 44 [ o

o om o * Increased risk of hemorrhagic

Totw NAFID Aty soone (e change| -1.9

Abrosiss
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Sanyal et al. Pioglitazone, Vitamin E, or Placebo for Nonalcoholic Steatohepatitis. NEJM, 2010
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RUTGERS

Pioglitazone has shown benefits in NASH

Steatosis Inflammation
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(all patients) > (all patients)
2.0
*
™ 8
[ (-4
(&) o
1.0+
0.5+ 05
0 1 T T 0 T T T
0 18 36 0 18 36
Month Month
Ballooning Fibrosis
Pioglitazone vs. placebo Open-label pioglitazone s Pioglitazone vs. placebo Open-label pioglitazone
(all patients) ' (all patients)
o P
g 5
o “w
0 T T T
0 18 36
Month Month
] -# - Placebo —=— Pioglitazone
Cusi et al. Long-Term Pioglitazone Treatment for Patients With Nonalcoholic Steatohepatitis and Prediabetes or Type 2 Diabetes Mellitus. Ann Int Med,

2016 .
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RUTGERS

GLP-1 RAS

A Resolution of NASH with No Worsening of Liver Fibrosis
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Several approved for type 2
diabetes and obesity, none
approved for the treatment of NASH

Phase 2b RCT

— Daily subcutaneous
semaglutide in 320 patients with
NASH

— Fibrosis stages 1 to 3

— 59% treatment group vs 17% of
placebo group had NASH
resolution

— Fibrosis improvement in the
treatment group was not
statistically significantly different
compared to placebo

— Phase 3 trial underway

Newsome et al. A Placebo-Controlled Trial of Subcutaneous Semaglutide in Nonalcoholic Steatohepatitis

. NEJM, 2021
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Other agents

SGLT-2i
— Role in management/treatment of NAFLD is limited
— Small studies
— No histologic assessments
— Trend towards improvement in hepatic steatosis

Metformin
— No histologic improvement in NASH

UDCA
— No histologic benefit based on RCT

Milk Thistle
— Evidence is inconclusive
— No improvement in NASH histology

New Jersey Medical School



Dyslipidemia management

« Moderate to high intensity statins
— Assess ASCVD risk scores

« Combination with other hypolipemic agents when necessary
— Ezetimibe
— PCSK-9 inhibitors
— Fibrates
— Omega 3 fatty acids

« Safety
— Safe including patients with compensated cirrhosis

— Risk of statin related liver adverse effects higher in decompensated
cirrhosis

Rinella et al. AASLD Practice Guidance on the Clinical Assessment and Management of Nonalcoholic Fatty Liver Disease.
Hepatology. 2023
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Treatment Highlights

« Multidisciplinary management to address metabolic risk factors
* No current FDA approved treatments for NASH
« Weight reduction results in histologic improvement in NASH

« Bariatric surgery should be considered in patients with NASH but not
decompensated cirrhosis if criteria for metabolic weight loss surgery are
present

« Diabetes mellitus should preferably be managed with agents that have
proven benefit in NASH including pioglitazone and semaglutide

« Statins are safe across the NASH disease spectrum but should be used
with extreme caution in decompensated cirrhosis
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