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Introduction-

We are in the era of NAFLD




Diagnostic criteria for NAFLD according to the
various guidelines



Required criteria by EASL

1 Steatosis in > 5% of hepatocytes either
by Imaging or Histology

- No other causes of steatosis.
1 Alcohol consumption:

a Male <30 g /day, female<20 g/day



AASLD guideline

. Steatosis of hepatocytes either by Imaging or
nistology.

. No other causes of steatosis.

. No existing chronic liver disease

. No significant Alcohol consumption:

(male <294 g /week, female<196 g/week)




Definitions of NAFLD, NAFL and NASH



NAFLD

NAFL

.Pure steatosis NASH HCC
.Steatosis and mild

lobular inflammation ]
Early Fibrotic

Cirrhotic
F4 fibrosis

Definitive diagnosis of NASH requires a liver biopsy

FO/F1 >F2 to =2F3
flbrosis flbrosis

*According to histological analysis or proton density fat fraction or >5.6% by proton MRS or quantitative fat/water-selective MRI;
"Daily alcohol consumption of >30 g for men and =20 g for women
EASL-EASD-EASO CPG NAFLD. ] Hepatol 2016;64:1388-402



Prevalence of fatty liver:

» The overall global prevalence of NAFLD by imaging is around

25.24% (1)
e The highest prevalence-
« In Middle East-31.79%, & in Western hemisphere 20%-

30% of the adult population (2)
o South America 30.45% & lowest prevalence rate Is in Africa

13.48% (1)
e Prevalence of NAFLD in men is 2 times higher than in

women.(3,4,5)

eta-analytic assessment of prevalence, incidence, and outcomes. HEPATOLOGY 2016;64:73-84.

nam R, Safarpour A, Sepehrimanesh M, Lotfi M. The prevalence of metabolic syndrome in non-alcoholic fatty liver disease; a population-based study. Middle East J Dig Dis 2016;8:131-137.
, Park HW, Seo SH, Jang BG, Hwang JY, et al. Factors associated or related to with pathological severity of nonalcoholic fatty liver disease. Korean J Intern Med 2004; 19:19-26.
itzan-Kaluski D, Halpern Z, Oren R. Prevalence of primary non-alcoholic fatty liver disease in a population-based study and its association with biochemical and anthropometric measures. Liver Int 2006;26:856-863.



NAFL NASH, HCC

« Approximately 10%-25% patients with NAFLD can progress to
NASH.(1)

» 10%-15% patients with NASH develop HCC ( 2,3)

« NAFLD-third-most common cause of HCC in the United
States.(4)

1.(Younossi ZM, Koenig AB, Abdelatif D, Fazel Y, Henry L, Wymer M. Global epidemiology of nonalcoholic fatty liver disease-Meta-analytic assessment of prevalence, incidence, and outcomes.

HEPATOLOGY 2016;64:73-84.
2 Vanni E, Bugianesi E, Kotronen A, De Minicis S, Yki-Jarvinen H, Svegliati-Baroni G. From the metabolic syndrome to NAFLD or vice versa? Dig Liver Dis. 2010;42:320-330.
3. Kim CH, Younossi ZM. Nonalcoholic fatty liver disease: a manifestation of the metabolic syndrome. Cleve Clin J Med. 2008;75:721-728. (>95%) of patients with severe obesity undergoing bariatric

surgery have NAFLD
4) Mohamad B, Shah V, Onyshchenko M, Elshamy M, Aucejo F, Lopez R, et al. Characterization of hepatocellular carcinoma (HCC) in non-alcoholic fatty liver disease (NAFLD) patients without cirrhosis.

Hepatol Int 2016;10:632-639.
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Global Prevalence of NAFLD

South America 30.5% ‘

4

NAFLD, nonalcoholic fatty liver disease.
Younossi ZM, et al. Hepatology 2016;64:73-84.

* NAFLD prevalence:
25% of the general
population

* Prevalence is highest
in the Middle East
and South America



Prevalence (%) of NAFLD

32

16

28

13.5

Pakistan India Sri Lanka Bangladesh

S Alam et al JGH Open: An open access journal of gastroenterology and hepatology (2018) 1-8




Metabolic syndrome (MS)
Defined by Adult Treatment Panel Ill (ATP-III),
MS Is the presence of three or more of the following features:

1.  Waist circumference >102 cm In men or >88 cm In
women.

2. G level 2150 mg/dL

3. HDC-cholesterol level <40 mg/dL in men & <50 mg/dL In
women.

4. A SBP 2130 mmHg or DBP 285 mm Hg.
5. A fasting plasma glucose level 2110 mg/dL.

Puri and Sanyal
Clinical Liver Disease, Vol. 1, No. 4, August 2012



Risk Factors Associlated With NAFLD

Common Condition with |Other Condition
Established Association |Associated with NAFLD

Obesity Hypothyroidism

Type 2 DM Obstructive Sleep Apnea
Dyslipidemia Hypopituitarism

Mets Hypogonadism

Polycystic Ovary Syndrome  Pancreatoduodenal Resection
Drugs Psoriasis

CHALASANI ET AL. HEPATOLOGY, January 2018
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R NAFLD: Pathogenesis

Genetic and epigenetic factors
TAdipose tissue

Adipokines . Adipocyte dysfunction
: P i Dictary factors
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T Lipolysis : T serum cholesterol [ ty
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Insulin resistance
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INVESTIGATIONS of
NAFLD

Non-
INVASIVE INVASIVE



Non-invasive:
Abdominal ultrasound (US)

Magnetic resonance imaging (MRI
Transient elastography (TE) using CAP

ALT, AST, Gamma GT

Fatty Liver Index (FLI)

The cytokeratin-18 fragment



USG CRITERIA OF FATTY LIVER
MILD
Minimal diffuse increase in echogenicity

MODERATE
Moderate diffuse increase in echogenicity

Slightly impaired visualization of intrahepatic vessels,
diaphragm

SEVERE
Marked increase in echogenicity
Poor penetration of posterior liver

Poor or no visualization of intra-hepatic vessels and
diaphragm



Assessment of advanced fibrosis:
Noninvasive:

« NAFLD fibrosis score(NFS),

e Fibrosis 4 calculator,

o AST/ALT ratio index,

« Serum biomarkers (ELF panel),

e Fibrotest,

o Transient elastography(TE),

e Magnetic resonance elastography (MRE)

Kaswala DH, Lai M, Afdhal NH. Fibrosis Assessment in Nonalcoholic Fatty Liver Disease (NAFLD) in 2016. Dig Dis Sci. 2016;61:1356-1364. [PubMed] [Google Scholar]



HBROSCAN

mfto2e0dBm | St 11% to 33%
h0to20dBm |2 3% to 66%

Higher than2g0 dB/m | 85 7% or more



HBROSCAN

Rbrosis score FJ to FI: No liver scarming or mild liver scarming

F2 Moderate liver scarring
F3: Severe liver scarming
F4 Advanced liver scarring (cirrhosis)

e R R R

NADorNASH  2i07KkPa  75t010kPa  10tol4kPa 14 kPa



. Algorithm for non-invasive assessment:
prediction rules and blood-based
biomarkers
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Imaging evidence of
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Invasive: Liver biopsy
Who are the candidates?

. The AASLD quidelines:—
. in patients with MS

- When NFS, FIB-4 or liver stiffness measured by TE or MRE
suggest the presence of advanced liver fibrosis.

. Again, it should be reserved for the following two
situations:

e (1) Uncertain diagnosis;
« (2) Suspect of NAFLD-related advanced liver disease.



Treatment

3D;

Diet
Discipline
Drug



Components of alifestyle approach to NAFLD

Energy restriction Avoid fructose-
Calorie restriction containing

(500-1,000/day) food and drink

Low-to-moderate
fat
Low-carbohydrate
ketogenic diets or

Coffee consumption
* No liver-related limitations

high protein

EASL-EASD-EASO CPG NAFLD. ] Hepatol 2016;64:1388-402

(]



Activities to Achieve 2008 Exercise Guideline Recommendations

Moderate-Intensity Vigorous-Intensity
Aerobic Activities Aerobic Activities
=150 minfweek =75 min/week
Brisk walking (=3 miles/h) Uphill walking or race walking
Bicycling (<10 miles/h) Bicycling (=10 miles/h)
Water aerobics Running or jogging
Tennis (doubles) Tennis (singles)
Ballroom dancing Aerobic dancing
General gardening Heavy gardening (digging/hoeing)

From the Centers for Disease Control and Prevention guidelines (12).

Eijsvogels, Thijs & Molossi, Silvana & Lee, Duck-chul & Emery, Michael & Thompson, Paul. (2016). Exercise at the ExtremesThe Amount of
Exercise to Reduce Cardiovascular Events. Journal of the American College of Cardiology. 67. 316-329. 10.1016/j.jacc.2015.11.034.



Outcome Among Patients Patients Sustaining
Achieving Weight Loss Weight Loss at 1 Yrlt)

Fibrosis
regression
(45% of patients)¥

<10%

NASH resolution
(64% to 90% of patients)*

Ballooning/inflammation improvement
(41% to 100% of patients)*

Steatosis improvement

Not d
(35% to 100% of patients)* ot reporte

fMirnnandine An )‘r.?'ree U' \vt?ighl IOSSv




NAFLD: Pharmacotherapy

« Treatment should be indicated in:
« Progressive NASH
. Early-stage NASH with risk of fibrosis progression*
« Active NASH with high necro-inflammatory activity

« Treatment should reduce NASH-related mortality and progression to
cirrhosis or HCC

. Resolution of NASH-defining lesions accepted as surrogate
endpoint.

+Age > 50 years, diabetes, MetS, increased ALT
EASL-EASD-EASO CPG NAFLD. J Hepatol 2016;64:1388-402



Pharmacological Treatment In NAFLD

. Nodrugs are approved by USFDA for NAFLLY NASH
. Medications thase are using (based on RCI):

a Metfomin

a itamnE

0 Omega-3 Fatty Acid

a Satins

0 Ursodeaxychalic acid

0 Bpagliflozin

Q (betichdlic acd

0 Haglitazone

0 _Lraglutice seneqlutioe

0 Syaglitaza




Treatment: pharmacotherapy )

. Insulin sensitizers
. Little evidence of histological efficacy with metformin

. Antioxidants

. Vitamin-E may improve steatosis, inflammation & ballooning
and resolve NASH In some patients

. Concerns about long-term safety exist

*Most efficacy data, but off-label outside T2DM; TBetter safety and tolerability than pioglitazone in the short-term;
*No recommendations can be made in patients with normal baseline ALT
EASL-EASD-EASO CPG NAFLD. J Hepatol 2016;64:1388-402



New Hope: Obeticholic Acid (OCA)

FXR Central to a Multitude of Key
Pathways in Animal Models

4 T Glucose tolerance

I Portal _¥iaiiNOS g % viall SREEB-1C > | Hepatic

pressure 3 via T B-oxidation triglycerides

@E"‘ | Bile acids

o

CYP7a1l o Gl

~

T Cholesterol

» | Fibrosis FXR agonist
(eg, obeticholic acid)

| Stellate cell
activation

S o
References in slidenotes. Slide credit: clinicaloptions.com




Gbetichalic acid in Patients with T2DMand NAH D

American
| a Gastroenterological
Association
Efficacy and Safety of the Farnesoid X Receptor
Agonist Obeticholic Acid in Patients with Type 2
Diabetes and Nonalcoholic Fatty Liver Disease.

A double-blind, placebo controlled,

proof-of-concept study

Mudaliar etal;"DOI7"10:1053/j:gastro:2013:05.042

CLINICAL—LIVER

GASTROENTEROLOGY 20131455 74-80

Efficacy and Safety of the Famesoid X Receptor Agonist Obeticholic Acid
in Patients With Type 2 Diabetes and Nonalcoholic Fatty Liver Disease

SUNDER MUDALIAR,' ROBERT R. HENRY," ARUN J. SANYAL LINDA MORROW,” HANMS-ULRICH MARSCHALL,*
MARIK KIPNES,® LUCIANG ADORINL® CATHI | SCIACCA” PAUL CLOPTON," ERIN GASTELLOE, " PALL DILLOM,®

MARK PRUZANSKI® ard DAVID SHAPRC/

Contr for Modsbollz Fsnarth, Vi San Dibgo Hundhoare Syetam and Unkeratyof Cafomi, Sin Disgn San ago, Cafomiy; “vigia Cammonwnath Liiersty,
Aichmime], Vg, ‘oA e br Clbcal Rasaach, Chul Vs, Caltrria, “Thyanmant of MoiaJar and Cikend Mafin, Sahgmnsia Acaimy,
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See editorial on page 508,

BACKGROUND & AIMS: Obeicholic add (DCA;
INT-747, 6a-ethyl-chenodeosycholic acid) is 2 emi-
gnthetic denvative of the primary human bile add che-
nodeaxycholic cid, the naural agonist of the Bumesoid
X seceptor, which is a nuclear hormone receptor thar
regulates glueose and lipid metabolism. In animal models,
OCA decreases insulin resisiance and heparic searosis.
METHODS: We performed 2 doubleBlind, placeho-
conrolled, proofofFeoncept study o saluare the effecs
of (CA on insulin sensicivity in parients with nonakee-
holic Bary liver disease and ype 2 disberes mellinus.
Patients were randomly ascigned w groups given placebo
{n=23), 25 mg OCA {n = 20}, or 50 mg OCA n = 21)
ance daly for 6 weeks. A destage hyperinsulinemic-
euglyeemic inslin damp was used 10 measire insulin
semsitivity before and after the 8-week weament period.

We alw measured levels of liver enzymes, lipid analyres,

was well wlerated, inereased insulin sensitivity, and
reduced markers of liver inflimmation and fibrosis
in patients with type 1 diabetes mellims and non-
aleoholic By liver disease. Longer and larger
studies are warranted. ClinicalTralsgov, Number
NCTOD501592,

Keywonds: Clinieal Trial Metabolic Syndrome; Treatment;
Ohbesity.

Tyye 2 diaberes mellitus and nonaleoholic Fay Tver
disease (NAFLDY) are components of the metabalic
syndrome, 1 cusier of inemelated clinical feamres
including insulin resisance, dydipidemia, hypertension,
and visceral obesiy? The prevalence of ype 2 disbetes
mellirus is inereasing worllwide and i projected w affeet
approxinaely 8% of the populadon by 2030° NAFLD
is currentdy the most prevalent chronic ver disease, af-
fecting 20%-40% of the popularion, and approximately
30% of pariencs with NAFLD will progress to nonaleohalic

fibroblag growth factor 19, 7a-hydrowy-4-chol 3

(2 BA precursor), endogenous bile acids, and markers
of liver fibroske, RESULTS: When padents wer given 2
low-dos insulin infusion, insulin sensidvity increased by
280% Frorn baseline in the group treated with 25 my OCA
(P = .019) and 201% from baseline in the group meated
with 50 mg OCA (P = 060). Insulin sensitiviry increased
by 24.5% (P = 011) in combined OCA groups, whereas it
decreased by $.5% in the placebo group. A similar partern
was observed in padents given a high-dose nsulin infu-
sion The OCA groups had si Juctions in levels

hepadcis (NASH).' Type 2 diabetes mellims and
NAFLD are major health imues assocawd with the
worldwide epidemic urubail}'.‘

Insulin resisance plays amajor wlein the parhogenesis
ofrype 2 diabetes mellins and NAFLD and is considered 2
key Factor in the initiation and perpeniation of NASHS
Although several drugs are available to improve insulin
resistance in dizbetes none are currendy approved for
MAFLD or MASH.® Given the rele of insulin resistnce in
the pathogenesis of NASH, insulin sensitizers such as

of yglaamyliransferase and abinine aminocransferase
and doserelated weight loss, They also had increased
sum leek of lowdensity lipoprotein cholesteral and
fibroblag growth facor 19, ssodared with decreased

the thizzolidinedi have been extensively tested,
showing significantly reduced liver inflammadeon and

wsad inthis papar: AT, ak 1,

levels of Ta-hydmosy-i-cholesten-3-one and end

bile acids, indicating activation of frnesoid X recepror.
Markers of liver fbrosis decreaced significandy in the
group rreared with 25 mg OCA. Adverse experiences were
dmilar among groups. CONCLUSIONS: In this phase 2
wial, administration of 25 or 50 mg OCA for 6 weeks

it B4 bk ookt 04, Ty 4
one; FGF, firoblast growth foctor FXR, famesold X receplor GIR.
umse infusion rae; NAFLD, nonalooholi faity liver dissase; NASH,
nonakeholkc steahepattis OCA obetichalic ackl
2013 by the AGA Institie
0016-5088,5 3600
g/ dedolong/A0 105 ) gsra 2003.08.042




INCRETIN AND GLP-1 ANALOGUE

e GLP-and GIP are incretins

e Secretion of insulin by beta cell by oral carbohydrate intake
rather 1.V glucose.

e The incretin effect is responsible for 50-70% of total insulin
secretion after glucose ingestion

¢ Incretin effect GLP-1, not GIP, is often reduced in patients with
(T2DM)

e Best example:Semaglutide,




Semaglutide effects on Glucose and
energy metabolism

Glucose metabolism? Weight reduction 2

* Insulin secretion (glucose- f Satiety, fullness

dependent
P ) f Control of eating

Glucagon secretion
8 . Energy intake

(glucose-dependent)
' Hunger and food
cravings

1. Kapitza C et al. Diabetologia 2017;60:1390-9; 2. Blundell J et al. Diabetes Obes Metab 2017;19:1242-51



Novo Nordisk®

Take away points- Semaglutide
4 N ~on )

e

Consistent significant well tolerated, o Weight loss

glycaemic weight loss with a safety statistically and
improvement across the profile typical of significant improvement
s across the SUSTAIN GLP-1RAs. glycaemic

control and Df DM-may be
SUSTA'N programmel—lo MOSt frequent Wei ht b f . |)/f
P semaglutide requection Mx of fatty
were G|1-10 liver and

NASH

N\ AN AN N\ AN /

Three-component MACE included CV death, non-fatal MI, and non-fatal stroke.

N A

AE, adverse event; CV, cardiovascular; Gl, gastrointestinal; GLP-1RA, glucagon-like peptide-1 receptor agonist; MACE, major adverse cardiovascular events; MI, myocardial infarction.

1. Sorli C et al. Lancet Diabetes Endocrinol 2017;5:251-60; 2. Ahrén B et al. Lancet Diabetes Endocrinol 2017;5:341-54; 3. Ahmann AJ et al. Diabetes Care 2018;41:258-66; 4. Aroda VR et al. Lancet Diabetes Endocrinol 2017;5:355-66; 5. Rodbard

HW et al. J Clin Endocrinol Metab 2018;103:2291-301; 6. Marso SP et al. N Engl J Med 2016;375:1834—44; 7. Pratley RE et al. Lancet Diabetes Endocrinol 2018;6:275-86; 8. Lingvay | et al. Lancet Diabetes Endocrinol 2019;7:834—-44; 9. Zinman B et
al. Lancet Diabetes Endocrinol 2019;7:356—-67; 10. Capehorn MS et al. Diabetes Metab 2020;46:100-9.



. Peroxisomal Proliferator-Activated
Receptors (PPAR):

. Pioglitezone
. Saroglitazar



|nflammation
~ Alpha
« Down-regulates IL-1, IL-6, CRP In the liver
« Upregulates catalase

> Gamma
 Induces M2 macrophage polarization (Anti-inflammatory)

> Delta
« Reduces expression of pro-inflammatory genes TNF alpha, IL-1B



Saroglitazar

f !
| !
PPAR o Activation PPAR y Activation
A(_)'[i_\/ ate Genes_ On Activate Genes On Glucose
Lipid Metabolism Metabolism
INncrease: l

Increase:
TInsulin Sensitivity
1 Glucose Uptake
Fatty Acid Uptake

TFatty Acid Oxidation &
Uptake
Decrease:

Liver / TG. VLDL

| Steatosis

| Fibrosis
Prevent Fibrosis

| Inflammation In The
Liver Stiffness Liver

Progression

Ref:
DOI:10 1016/i ihi 2015 02 014


http://dx.doi.org/10.1016/j.ihj.2015.02.014

STEATOHEPATITIS / METABOLIC LIVER DISEASE | HEPATOLOGY, VOL.74,NO. 4,2021

The Liver Meeting®

Saroglitazar, a PPAR-o/y Agonist, for
Treatment of NAFLD: A Randomized
Controlled Double-Blind Phase 2 Trial

R Saroglitazar, a PPAR-a /Yy Agonist, for Treatment
of NAFLD: A Randomized Controlled Double-Blind
Phase 2 Trial

8-12 November | 2019 | Boston, USA

IMS: NAFLL

uls

Study Type: Multicentre, randomized, double-
blind, placebo-controlled phase 2 study to
evaluate the safety and efficacy of saroglitazar (4
mg) compared with placebo in patients with
NAFLD/NASH treated for 16 weeks.

Population: A total of 54 (Saro 4=26,
Placebo=28) patients with NAFLD/NASH
Centre: Different medical centres in the USA

Duration: June 2017 and August 2019
(ClinicalTrials.gov identifier: NCT03061721)

ed the hepatic compone




VITAMIN-E

At 800 mg IU/Day in 2
divided doses

Recommended in NASH
adults without diabetes
only

Decrease in ALT,
improves liver histology
but not Fibrosis

No effect on fibrosis

No significant change in
lipid profile

Long-term safety
concerns

® Increased risk of
Hemorrhagic
stroke

® Increase the risk of
All-Cause Mortality
>800 IU/day

® Increased risk of
Prostate
Carcinoma risk

Suggested duration - 2
years

INASL 2022 Recommendations On Drugs for NAFLD

PIOGLITAZONE

« 30 mg/d, minimum

duration 2 years

Decrease in ALT, improve
insulin resistance &
steatosis

Improves biopsy-proven
NASH with T2D (off-label
indication)

No effect on fibrosis & lipid
profile

Proven to cause weight
gain

Cautiously used in Pts with
cardiomyopathy &
postmenopausal women

1 risk of Edema &
Congestive heart failure: T
CVrisk

T Bone-loss & fractures in
Post-menopausal females

SAROGLITAZAR

* NASH with or without
hepatic fibrosis (F1-F3) in
both diabetic and
nondiabetic adult patients

4 mg OD, min duration 1
year

* Only approved drug for
NAFLD/NASH by DCGI

* Anti-steatosis, Anti-
Inflammatory, Anti-Fibrotic

e Decrease in ALT & Steatosis
 Improve insulin resistance

 Decrease in Triglycerides
with improved Lipoprotein
particle composition

* Reduction in fibrosis (NAS)

* No significant effect on body
weight

» Better efficacy in Diabetic
Dyslipidemia with High TG

Clinical Liver Disease. 2022; 19(6):p 222-226



CONCLUSION:

. Fatty liver disease is the most common liver disease worldwide
. Bangladesh is experiencing increasing trend of NAFLD

. Lifestyle changes and treatment comorbid conditions are playing
iImportant role.
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