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I, Dat van de.
NAFLD MAFLD

Hepatic steatosis

Hepatic steatosis
Imaging or histology

Imaging, biomarkers or histology

2 20 g/day for women : D:P: s ‘1!32‘&9: m:l[ltus
« Viral hepatitis etabolic dysfunctions
Other etiology of chronic liver disease

NAFLD MAFLD == | HBV/HCV/ALC/AlH etc.

Exclusi o Inclusion criteria
Exclusion criena u5|o_n Frlterla * Overweight/obesity
* Alcoholic intake 230 g/day for men/ N

* No requirement of metabolic dysfunction * Requirement of metabolic dysfunction
* No combination with other liver diseases * Combination with other liver diseases
* Moderate/heavy drinkers are excluded * Independent from alcoholic intake

* Liver biopsy is required for diagnosis of NASH .

No requirement for liver biopsy

Takumi Kawaguchi et al. Hepatology Research — Volume 52, Issue 5 May 2022 Pages 422-432

Map of primary liver cancer and NAFLD in Asia

a
@a’ i
China Korea il
204% 209%
Israel -
P 381%
NAFLD
ASIRof \ngia  Bangadesh Taivan prevalence (%)
liver cancer/ o 339% HongKong 33 59,
100,000 pys i 7% 50
80
50 “
30
20 »
10
5 Siilanka
7%
2 Malaysia
Maldires 3 Singapore  38.5%
82 04%

Indoresid
51.0%
ﬁ N “
' " -Tlmavmste

(A) ASIR of primary liver cancer, and (B) prevalence of NAFLD. Hepatocellular carcinoma accounts for 75- 85% of
primary liver cancer. Data were obtained from GLOBOCAN 2020 (https://gco.iarc.fritoday/home). The prevalence
of NAFLD by any diagnostic modality was based on the study by Li et al.

ASIR, age-standardised incidence rate;

NAFLD, non-alcoholic fatty liver disease. Terry Cheuk-Fung Yip et al. Journal of Hepatology 2022 vol. 76 j 726-734




Global Burden of Liver Cancer and Chronic Liver Diseases is Driven by NASH
and Alcohol Liver Disease

Global Change in Liver Cancer Death Global Change in Liver disease Death
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I1, Dién tién bénh gan nhiém mé.
Worldwide Prevalence of NAFLD and NASH

NAFLD

Normal Liver Steatosis Steatohepatitis Cirrhosis
“NAFL” “NASH”

Fatty liver with trivial or Fatty liver with significant Increasing fibrosis
no inflammation and no inflammation and leading to cirrhosis,
hepatocyte ballooning hepatocyte ballooning hepatocellular carcinoma
Worldwide prevalence: 25%! 3% to 5% 1% to 2% at risk*

*Based on analysis of NHANES data estimating 1.74% prevalence of NASH with advanced fibrosis?

1. Younossi. J Hepatol. 2019;70:351. 2. Kabbany. Am J Hepatol. 2017;112:581.




Risk factors for NAFLD-associated HCC in Asia.
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HCC, hepatocellular carcinoma;
NAFLD, non-alcoholic fatty liver disease.

Terry Cheuk-Fung Yip et al. Journal of Hepatology 2022 vol. 76 j 726-734

Increased risk of liver-related events in Asian patients with

NAFLD and positive hepatitis B core antibody.

Hepatitis B core antibody is a marker
of prior or occult HBV infection. In a
study of 489 patients with NAFLD
from Hong Kong and Malaysia, 6.5%
of those with positive hepatitis B core
antibody and 2.2% of those without
developed liver-related events (i.e.,
HCC and cirrhotic complications). All
4 patients who developed HCC had
positive hepatitis B core antibody. The
figure was reproduced with
permission from Chan et al.

HCC, hepatocellular carcinoma;
NAFLD, non-alcoholic fatty liver disease.
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Terry Cheuk-Fung Yip et al. Journal of Hepatology 2022 vol. 76 j 726-734




Mortality Risk Associated With Nonalchololic Fatty Liver vs NASH

= Analysis of all-cause mortality in 6 separate studies among patients without NAFLD vs with
and without NASH

— NAFLD determined by ultrasound; NASH determined by liver biopsy
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Bril. Endocrinol Metab Clin N Am. 2016;45:765.

III, Chan doan bénh gan nhiém mo.
Guideline Recommendations:
Who Is at Risk for NASH and Advanced Fibrosis?

In T2D, suspect NAFLD and

NASH and determine patient’s NASH and advanced fibrosis NASH and fibrosis
risk of advanced fibrosis screening recommended screening recommended
in persons at high risk in persons with
Increasing number of (age >50 yrs, T2D, T2D or prediabetes and
metabolic diseases = metabolic syndrome) elevated ALT or fatty liver

increasing risk of progressive
liver disease

AASLD, EASL, and ADA guidelines call out patients with T2D as warranting workup

1. Chalasani. Hepatology. 2018;67:328. 2. EASL, EASD, EASO. J Hepatol. 2016;64:1388. 3. ADA. Diabetes Care. 2019;42:534.

10




Commonly Used Noninvasive Tests

Clinical or Laboratory Scores

= Fibrosis-4 (FIB-4)%2 * Enhanced Liver Fibrosis = Transient elastography
= NAFLD fibrosis scorel12 Testl (not available in US) (eg, FibroScan)-21
= AST/platelet ratio index!! = NIS4 = 2D shear wave elastography!®!
* ADAPT/Pro-C38! = Magnetic resonance
(not available in US) elastography!t
»  FibroSurelll = Corrected T1 (Liver MultiScan)!>®!
" Hepascore = MRI-PDFF!]

= FAST scorel®

1. EASL. J Hepatol. 2015;63:237. 2. Alkhouri. Gastroenterol Hepatol (N Y). 2012:8:661. 3. Daniels. Hepatology. 2019;69:1075.
4, Sigrist. Theranostics 2017;7:1303. 5. Jayaswal. AASLD 2018. Abstr. 1042. 6. Jayaswal. Liver Int. 2020;40:3071.
7. Idilman. Radiology. 2013;267:767. 8. Newsome. Lancet Gastroenterol Hepatol. 2019;[Epub].
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Liver Enzymes: Inadequate in Assessing NAFLD/NASH

= ALT can be normal in > 50% of individuals with NASH, 80% of individuals with
NAFLD[22]

» ALT can be elevated in > 50% of individuals with NAFLD but without NASH

* |n NAFLD, ALT is neither indicative nor predictive of NASH or fibrosis stagel3!:
— Normal ALT does not preclude NASH/progressive disease
— Elevated ALT cannot predict NASH or fibrosis

— ALT or AST not sensitive for NAFLD/NASH

Abnormal ALT may warrant workup for NAFLD,*
but is not sensitive to confirm, rule out, or characterize NAFLD

1. Browning. Hepatology. 2004;40:1387. 2. Dyson. Frontline Gastroenterol. 2014;5:211.
3. Mofrad. Hepatology. 2003;37:1286. 4. Younossi. Am J Gastroenterol. 2020;00:1.
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ldentifying NAFL: Ultrasound

NAFLD
Normal Liver Steatosis Steatohepatitis Cirrhosis

IINAFL" IINASHII .

Il
i 1

%
e

»

Ve
Fatty liver with trivial or Fatty liver with significant Increasing fibrosis
no inflammation and no inflammation and leading to cirrhosis,
hepatocyte ballooning hepatocyte ballooning hepatocellular carcinoma

Ultrasound can
but cannot distinguish steatosis vs NASH vs fibrosis/early cirrhosis

Younossi. J Hepatol. 2019;70:351. Kabbany. Am J Hepatol. 2017;112:581.
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Importance of Diagnosing NASH and Advanced Fibrosis

= Goal 1: Identify those with NASH = Goal 2: Identify those at risk for

. ] . progressing to cirrhosis
— Having NASH increases the risk of

progression of fibrosis — Having any fibrosis, and particularly
significant fibrosis 2 F2, associated

— Identify treatment candidates with increased mortality

US adults Retrospective Survival Analysis of 646 NAFLD
1.001 Patients and Matched Controls
$
F3/4 fibrosis = U]
~1% <
=15 S 0.50 FO, F1
5] Non-NAFLD
S 0.251 -
[-w - . F3
Log-rank P <.001 F4 (cirrhosis)

0 10 20 30 40
Yrs of Follow-up

Stél. World J Gastroenterol. 2015;21:11077. Hagstrém. J Hepatol. 2017;67:1265. Le. PLoS ONE. 2017;12:e0173499.
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Is NASH Reversible ?

® French single-center study
of bariatric surgery in
severely obese patients
with biopsy-confirmed
NASH (N = 180)

= At 5 yrs post surgery, 64 of
94 patients (84%) had NASH
resolution with no
worsening of fibrosis

— NASH improvement
correlated with weight loss

Percent

Resolution of NASH
According to Weight Loss

Evolution of Fibrosis After
Bariatric Surgery
P<.001 P<.001
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| R
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. Resolution of NASH
without fibrosis worsening

. NASH and/or fibrosis worsening

Lassailly. Gastroenterology. 2020;159:1290.
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IV, Piéu tri bénh gan nhiém mé.
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Lifestyle Guidelines in NASH

Program

Diet

Exercise

Bariatric
Surgery

AASLD 2018 EASL 20162 APASL 20203
Lifestyle modification including dietary change, weight loss, and structured exercise intervention

500-1000 kcal energy deficit to induce a weight loss of 500-1000 g/wk

* Prospective trials comparing » Exclusion of NAFLD-promoting components (processed food,
macronutrient diets in NAFLD are added fructose)
limited * Mediterranean diet suggested

7% to %10% weight loss is the target of lifestyle interventions to improve NASH and fibrosis

» Exercise alone may prevent/

reduce hepatic steatosis + Both aerobic exercise and resistance training reduce liver fat
— Effect on other aspects of liver — Tailor to patient preferences
histology unknown

» Reduces liver fat, improves histologic lesions of NASH, including fibrosis
* Individualize decision in cirrhosis

1. Chalasani. Hepatology. 2018;67:328. 2. EASL, EASD, EASO. J Hepatol. 2016;64:1388. 3.

Eslam. Hepatol Intern. 2020;14:889.

17
Exercise in NAFLD: Effect on Liver Fat and ALT
. . . : Standardized M
= 28 randomized trials of exercise-based SHbjects; T D ferenuei It eatis
interventions in patie nts with NAFLD  Study or Subgroup Exercise  Control Lipid Content, 95% Cl
and underlying metabolic disorders (N Hallsworth 2011 11 8 g
Keating 2015 group 1 12 12
= 1644) Keating 2015 group 3 12 12
Sullivan 2012 12 6 )
. . & = o Keating 2015 group 2 12 12 ]
= Reduction in intrahepatic lipid Lee 2013 (aerobic vs control) 16 12 —]
Lee 2012 (resistance vs control) 16 13 ——]
content Lee 2012 (aerobic vs control) 16 13
Pugh 2013 6 5 -]
. . Zelber-Sagi 2014 33 31 ——t
— Standardized mean difference: Lee 2013 (resistance vs control) 16 12 —
. h 2009 2 -
10.69 (95% CI: -0.90 to -0.48) Duaael e 2 -l
Shojaee-Moradie 2007 10 7 -1
H H Shah 2009 9 9 T
= Reduction in ALT e 2 g
Total (95% Cl) 212 178 [}

— Weighted mean difference:
-3.30 1U/L (95% Cl: 5.57 to -1.04)
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o

|

Favors exercise

Orci. Clin Gastroenterol Hepatol. 2016;14:1398.
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Low Free Sugar Diet

= Open-label, randomized trial of low free sugar diet(< 3% of daily calories)
vs usual diet in adolescent boys with histologically diagnosed NAFLD

P<.001
25

= M Usual diet (n =20)
e —
o X B Low free sugar diet (n = 20)
W x
o c
22
T35 Adjusted mean difference at Wk 8:
S -6.23(95% Cl: -9.45 to -3.02)
Q L
=

*Measured by MRI-PDFF.
Schwimmer. JAMA. 2019;321:256.
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The Mediterranean Diet Pyramid

High in:
=*Monounsaturated,

omega-3/omega-6 fatty acids m
=Polyphenols

=Dietary fiber, prebiotics
=Plant proteins
=\Water as drink of choice

Moderate portions,
daily to weekly

Low in: Often, at least
sSaturated and trans fat two times per
sAnimal protein week

. Daily serving
sSimple sugars

Could be adapted to
« different cultures but

extra virgin olive oil
is an essential

component

Gray. Nutritional Recommendations for Individuals with Diabetes. 2019. endotext.org.

20
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Mediterranean Diet in NAFLD: Observational Study

Design Results

®6-mo observational study of Mediterranean ®Frequency of grade > 2 steatosis decreased in
diet intervention with monthly nutrition > 80%, with resolution in 20%
counseling in patients with NAFLD (N = 46)

Steatosis by Grade

100 1
W Severe
= 80 B Moderate
s B Mild
42 60 O Absent
o
w40
a
20
04

T
Baseline 6 Mos
Gelli. World J Gastroenterol. 2017;23:3150.
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Bariatric Surgery Improves Fibrosis in Pts With NASH

= Prospective study of bariatric surgery in pts who are morbidly obese with
biopsy-validated NASH, > 1 comorbidity factor for
> 5 yrs, no chronic liver disease (N = 109)

Distribution of Fibrosis METAVIR Scores

100 - 3.75 25 Wilcoxon signed-rank paired t test
7.5 7.5 P<.003
80 -
Fibrosis METAVIR Score

T 601 F4
I F3
& 404 F2
20 4 F1
FO

0 -

Baseline After 1 Yr

Lassailly G, et al. Gastroenterology. 2015;149:379-388.
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Summary of Weight Loss in NAFLD

® Counsel all patients on healthy lifestyle with diet, exercise, lifestyle

= Consider adjunctive pharmacologic approaches in all overweight
individuals (BMI > 27) and surgical approaches in otherwise eligible
obese individuals (BMI > 35)

© b

Diet, Exercise, Lifestyle Pharmacologic Approaches Bariatric Surgery
~ 5% to 8% weight loss!ll ~ 8% to 10% weight loss!l] ~ 10% to 30% weight loss!?!
Difficult to sustain Requires continuous use Sustained over long term

Degree of weight loss correlates with NASH improvement,

likely regardless of method of weight loss

1. Garvey. Endocr Pract. 2016;(suppl 3):1. 2. Maciejewski. JAMA Surg. 2016;151:1046.

23
Pharmacotherapy in NAFLD and NASH
EASL-EASD-EASO
- Recommended in nondiabetic patients Insufficient evidence,
Mikerin = with biopsy-proven NASH (800 IU/day) Sescomendesli SNG4 no firm recommendation
o Recommended in patients with and . , : ;
Pioglitazone without T2D and biopsy-proven NASH Recommended in patients with T2D and biopsy-proven NASH
Metformin Not recommended
- = Can be used to treat dyslipidemia, not NASH Requce Fardlovascular ",wna"‘?'
Statin o o i Ny consider in all NAFLD patients with
= No higher risk for serious liver injury o i

hyperlipidemia

UDCA Not recommended Not mentioned

Ortlega-?. Fatty o No? a specific treatmen.t of N.‘AFLD‘ Not mentioned

Acids = Consider to treat hypertriglyceridemia

Obeticholic Acid Further data needed

GLP-1 RAs Further data needed Improve fibrosis, weight

SGLT2 Inhibitors Not mentioned Further data needed

1. Chalasani. Hepatology. 2018;67:328. 2. EASL, EASD, EASO. J Hepatol. 2016;64:1388. 3. Eslam. Hepatol Intern. 2020:14:889.
24
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Vitamin E Improves Transplant-Free Survival and
Hepatic Decompensation in Patients With NASH

» Single-center study of patients with biopsy-proven NASH and bridging
fibrosis or cirrhosis (N = 236) followed for median 5.62 yrs

Transplant-Free Survival . Hepatic Decompensation
§ 1001 - § 100 -
= 78 ° < :
2 804 g ,g 80 Cox model adjusted P =.044
B g 3
3 s g 62
o 60+ 49 2 g_ 60
o £
— (]
w o 37
= 401 Cox model adjusted P < .01 2 g 401
S A

= T
— =
2 20- E= 201
c > ©
g ©g
L O 1 T T 1 T Ll T Ll T ) 1 I O T T 1 T 1 1 T 1 T ] 1

01 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10

Yrs — Controls — Vitamin E Yrs

Vilar-Gomez. Hepatology. 2019.
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Vitamin D and NAFLD

= Patients with NAFLD often obese, high risk for vitamin D deficiency

— Endocrine Society guidelines: screen for vitamin D deficiency if BMI > 30 mg/m?,
treat if vitamin D < 20 ng/mL"

= Vitamin D receptor highly expressed in hepatic stellate cells, where it is
antifibrogenic in preclinical studies

Lack of data in NAFLD/fibrosis Data in PCOS

=But studies underway!? ="Randomized, double-blind, placebo-
controlled study of vitamin D
supplementation in women with PCOS
(N = 40) for 3 most3!

=\/itamin D significantly decreased ALT

1. Holick. J Clin Endocrinel Metab. 2011;96:1911. 2. Ebrahimpour-Koujan. Trials. 2019;20:153. 3. Javed. Nutrients. 2019;11(1).

26
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Pioglitazone in NASH Without Diabetes

= Subset of n =8 TZD studies in systemic review and metanalysis of randomized trials examining
outcomes in NAFLD/NASH (N = 516 patients)

= |n biopsy-proven NASH, pioglitazone associated with improvement in advanced fibrosis

12D Control Odds Ratio Favors Favors
Source ENvoe‘n(;fs Pglé)iégZS ENvoe‘n(;fs Pgltoiéz:s (95% Cl) Controls TZD
Pioglitazone i
Aithal 2008 3 31 0 30 7.49(0.37-151.50) —_—
Belfort 2006 7 26 0 21 16.54 (0.89-308.98) s
Cusi 2016 4 50 0 51 9.97(0.52-190.16) —|—-—>
Sanyal 2004 1 10 1 10 1.00 (0.05-18.57) —o—
Sanyal 2010 6 80 2 83 3.28 (0.64-16.78) —-—-—
Total (95% Cl) 21 197 3 195 4.53(1.52-13.52) -

Heterogeneity: T2= 0; x¥/2= 2.39; P = .66; 1=0%
Overall effect: z= 2.71; P =.007

0.(.)1 O.Il 1:0 1.0 1C.)0
OR (95% Cl)

Musso. JAMA Intern Med. 2017;177:633.
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AASLD Guidance on CV Risk:
Statins in Patients With NASH

= “Patients with NAFLD are at high = “Patients with NAFLD or NASH
risk for cardiovascular morbidity are not at higher risk for serious
and mortality. Thus, aggressive » liver injury from statins. Thus,
modification of CVD risk factors statins can be used to treat
should be considered in all dyslipidemia in patients with
patients with NAFLD” NAFLD and NASH”

Statins recommended for reducing CV risk, not for resolving NASH
“Clinical trials of statins as treatment for NASH are limited
and have shown inconsistent results”

Chalasani. Hepatology. 2018;67:328.

28
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Do Statins Affect ALT in Patients With NASH?

Patients followed prospectively while treated with pioglitazone
in a 36-mo clinical trial

Run-in
1201
—@— Already on statins Open-label
100- @~ Statins added - pioglitazone
- Not on statins : (all patients)

ALT (1U/L)

Mos
Bril. J Clin Endocrinol Metab. 2017;102:2950.
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nagement Algorithm for NAFLD - Overview

High-risk groups
for the development
of NAFLD

Prevention of

Prediabetes
e Cardiovascular Management of
10 Dcase 1. Obesity
2. Diabetes

ob - 3. Hypertension

esity

and/or \

22 cardiometabolic
risk factors?

Hepatic steatosis Rule out
(on imaging) 2°causes’

or
# AST or ALT

4. Atherogenic

Prevention of
dyslipidemia

Cirrhosis

'
/ J’

(2301U/7L)

ALT = Alanine aminotransferase, AST = Aspartate aminotransferase, T2D = Type 2 diabetes meilitus
1. Adiposity ABCD) | 3 1B proposed by AACE to better describe the disease of cbesity ina complication-centric manner of abnormal adipose tissue
nass, distribution, function and resulting morbidity that can be ameliorated with weight loss.
2. Cardiometabolic risk factars of the metabolic syndrome are waist circumference 140 inches men »35 inches women, triglycerides 2150 me/dL, HDL-C «10 mg/dl men, <50 mg/dL women, BP
21307285 mm Hg fasting plasma glucose 2100 mg/dL (NCEP ATP 1)
3, Secondary Gauses of liver steatosk or elevated transaminases UAST or ALT) are excessive alcohal consumption (214 drinks/week for women of 221 drinks/week for men), hepatitis B,
hepatitis C (genotype 3), Wilson's disease, alpha | antitrypsin deficiency. lipodystrophy, starvation. parenteral nutriticn, abstalipoproteinemia, hemochromatosis, mass lesions,

medications and other causes.

Kenneth Cusi et el. American Association of Clinical Endocrinology Clinical Practice Guideline for the Diagnosis and Management of Nonalcoholic Fatty
Liver Disease in Primary Care and Endocrinology Clinical Settings. Endocrine Practice 28 (2022) 528-562.

30
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Pharmacological targets of NASH therapy

Ongoing study ‘ Ongoing study ‘
1. FXR agonists 2. PPAR agonists
+ Obeticholic acid - Pioglitazone - Lanifibranor (Pan-PPAR)
- Cilofexor, Tropifexor - Elafibranor - Saroglitazar
Sevelamer
Oristat Anﬂ_'mm_hﬂon 1 1 4. TSH P agonist Ongoing
Probiotics Vitamin E F Resmetirom study
l l Inflammation
Apoptosis
Oxidative stress e

- Bile acid
- Dietary fat

- Bacterial products AL“:er‘ - Hepatitis  Fibrosis » Combination therapy
Ongoing study |

Intestine

3. GLP-1 agonist

- Liraglutide, Semaglutide - T
- Tirzapatide, Cotadutide

Selonsertib - Emricasan - Curcumin

. Antifibrotic drugs 7. Pan-caspase inhibitor 8. Natural plant drugs

Simtuzumab

5. CCR2/5 . ‘ Terminated study
oot = Terminated study
= Cenicriviroc .
@ Terminated study

FXR, Farnesoid X receptor; PPAR, Peroxisome proliferator-
activated receptor; CCR, C-C chemokine receptor; GLP-1,

Glucagon-like peptide-1; TSH, Thyroid hormone receptor. Clinical and Translational Hepatology 2021 vol. 9 | 939-946

Prasoppokakorn T. et al: Pharmacological therapeutics for MAFLD. Journal of
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1, Quan tam chan doan NAFLD, dac biét phai danh gia dwoc d xo hoa gan dé co
phwong an theo doi va diéu tri thich hop.

Chén doan sém do xo héa giup diéu tri cé thé céi thién duoc xo hda gan.
2, Diéu tri hiéu qua la sw phdi hop cla 3 cach:
- Ché d6 kiéng ctr: An kiéng, kiéng rwou bia.

- Tap luyén, thay déi 16i sbng dé dat muc tiéu giam can, cét da day.

dung vitamine E, thubc diéu tri tiéu dwérng, mé& mau, gidm can ...
mach vanh ...

nghién ctru & giai doan 2 — 3 nhwng cho dén hién nay chwa c6 hiéu qua ro rét.

- Thudc: Cho dén hién nay chwa c6 1 thubc nao dac tri dwoc bénh viém gan
thoai héa m& / gan tham m& khéng do rwgu ma tuy tieng tinh hudng lam sang co thé

3, Lwu y didu tri va xt tri bién chirng clia cac nhdm bénh di kém nhw tiéu dwdng, bénh

4, Nhiéu co ché va cac nhém thudc diéu tri gan thAm mé khoéng do rwou dang duoc

32
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