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Managing NAFLD in 3 simple steps

IS IS

NAFLD INTERVENTION
PRESENT? NEEDED?
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When to suspect NAFLD is present
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NAFLD is under recognized
in the primary care setting

251 patients identified with NAFLD in VA database
(ALT>2N, HBV/HCV neg, no alcohol)

Recognition of abnormal ALT :39.4%

3 = i 0
Aladical recard Mention of NAFLD as possible diagnosis: 21.5%

review
Recommendation for diet or exercise : 14.7%
Referral to a specialist: 10.4% (3% with high fibrosis)
Magnitude of ALT elevation was the only factor associated
with receiving specified NAFLD care
uPmc

Blais P Am J Gaetronenteral 9014
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Managing NAFLD in 3 simple steps

IS 2 IS

PRESENT? NEEDED?
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Fibrosis stage is predictive of survival

619 biopsy-proven NAFLD, FU 12.6 yrs 229 biopsy-proven NAFLD, FU 26 yrs
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Cause of death: cardiovascular 38-43%, cancer 1 %, cirrhosis 4-8% HCC 1-5%

Independent predictors: fibrosis, diabetes, tobacco, statin use

juto P et al Gastroenterology 2015 Ekstedt M et al H

AngL 1epatoiogy 2015
u~mcC
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Non-invasive assessment of liver fibrosis

Eﬁﬁﬁmeummms
| _

=
Blood
tests
Elastography
urmc

Indirect marrers
Lovw cost
Easy to calculate

Indirect and/or direct
marr.crs

Higher cost
Computing calculation
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FIB4: a non-invasive way to detect advanced
fibrosis

age (yr) x AST (IU/L)/(platelet count (10%/1) x VALT (IU/L))
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Risk stratification and who to biopsy

Suspected NAFLD

Evaluate alcohol consumption
r/o other causes e g. HCV
Age
Features of Met S

FIB4, NAFLD fibrosis score

[
Age <40 Age > 40 Age > 50
FIB4 <14 Multiple features of MetS AST> ALT, platelet < 150k
No Features of MetS FIB4 1.3-2.6, NFS -1 43-0.67 | Ral=EEPAN IR Y £
except obesity Fibroscan 6-11 kPa Multiple features of MetS
l l Fibroscan or MRE
| | | 3
Life slyle interention Liver BX indelermir‘;gle Cirrhosis
Monitor

. >12 Kpon FS
Consider rpt fibroscan yearly

UPmC /o M, Nat Rev Gastroenterol Hepatol. 2016
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Managing NAFLD in 3 simple steps

I5 IS

NAFLD INTERVENTION
PRESENT? NEEDED?

Ummc
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Do we need a drug ?
Life style changes and histological improvement

293 patients; 89% with paired liver biopsy
F/u: 52 weeks
Low-fat hypocaloric diet (- 750 kcal)

" Weight loss < 5% (N = 205) ® Weight loss 5 - 7% (n = 34)
~ Weight loss 7 - 10% (N = 25) @ Weight loss 2 10% (N = 29)

120
100 100 100
100 88 ga 90 88 90
76
80 65 7 62 64
60
41
35 35
40 . 26 3= 26
20 10.
o - — = = = - - v — - _ - —_—
Steatosis Lobular Ballooning NAS Score NASH
inflammation Resolution

Vilar Gomez, Gastroenterology 2015
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Do we need a drug ?
Life style changes and histological improvement

293 patients; 89% with paired liver biopsy
F/u: 52 weeks
Low-fat hypocaloric diet (- 750 kcal)

“ Weightloss <5 % (N = 205) B Weightloss 5 -7% (n = 34)
~ Weight loss 7 - 10% (N = 25) B Weight loss 2 10% (N = 29)
120
100 100 100
100 28 24 50 a8 90

IO = 5% WEIGHT LOSS IMPROVES STEATOSIS
= 7% WEIGHT LOSS NEEDED FOR IMPROVEMENT IN FAT AND INFLAMMATION
60 = 10% WEIGHT LOSS NEEDED FOR IMPROVEMENT IN FIBROSIS

40 _ 26
20 | 10.
0 - — — _—
Steatosis Lobular Ballooning NAS Score NASH
inflammation Resolution
Vilar Gomez, Gastroentcro?am
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- Life style recommendations

]i.illstylu recommendations Specifically incorporate Specifically avoid |
General

*Weight loss 25-10% ol initial body weight — « Water and zero calorie beveragesinplace  « Late-might eating

* ldentify psychological barriers to hlestyle of sugary beverages = Suqary beverages

change * More active lfestyle and deserts

s Identity plysical barners to Lfestyle change  « Porton control

* Getsufficient sleep « Limit alcohol

* Maintain weight loss « Colfec®

¢ Use stairs when passible
* Wear pedometer

Diet

Restriction of calone intake by Count calories daily: ¢ lHigh-calorie foods

500-1000kcal daily ~1200-1500 keal daily for indviduals <115kg  « High-sugar beverages
=1500-1800 kcal daily for indwiduals >115kg

Low carbolwydrate diet (<40-15%) * Veqgetables (3-5 servings daily) Simple carbohydrates and
* Frunts (2-4 servings daily) high-fructose corn syrup

Replace calories with PUFA. MUFA * Extravirgin olive oil (60 ml daily) Herbalsupplements and

* Nuts, avocado, olives
* Oily lish(salmon, tuna, mackerel, sardines)

Avoid trans fats limit saturated fats (7-10%)  Olive oil olives
Exercise

nonprescnbed vitamins
Fastfood, fried foods

Increase physical activity as tolerated

* Cardiovascular training 5 times per week
based onmedicalconditions

* Resistance traming 22 tmes per week
. 150-]00mim~¢-ollyalmodemlointcmity
or 15-150min weekly atvigorous intensity

Sedentary lifestyle

uomc | Rinella M, Nat Rev Gastroenterol He kel
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Failure of current treatments

« Insulin sensitizing molecules
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« Hepatoprotective/antioxidant treatment
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Histological improvement in Vit E RCTs

Steatosis Inflammation Ballooning NASH  Fibrosis

resolution
Harrison/1yr - - - - -
PIVENS/2yrs T + = - -
Nobili/2yrs - - - - -
TONIC/2yrs = = + + -

+ denotes improvement,
vs. placebo
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Vitamin E and
prostate
cancer: where
is the proof?

Uu~mcC
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Practice survey of NAFLD
352 French gastroenterologists in 2011

Diet and life style changes: 72%

Pharmacological agents: 28%
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Future therapies
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Targets for NASH treatment

FXR
PPARs |
GLP-1
mflammation
Fibrogenic
i CIRRHOSIS
U~mc
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Obeticholic Acid - 6a-Ethyl Chenodeoxycholic
Acid - INT-747

Semi-Synthetic Derivative of Chenodeoxycholic Acid

CDCA INT-747
chenodeoxycholic acid 6a-ethyl chenodeoxycholic acid
O (o]
. A, J
Me Me
! !
HO OH HO OH
FXR EC.,
(agonism) 8.66 pM E> 0.099 um
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FLINT: liver tests and weight outcome

é“ji { f{ { { ﬁ (- A H
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uPmc
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FLINT: Primary and Secondary Histological
Endpoints

% of Patients with Improvement SCCA uPic
yrne A _P=0.0002 P=0001 P=0.00% P=0.03 P=0 004 P=008 P=0%0
61%
&0%
53%
= 3675
- 35%
31%
20%
204
13% 12% 13%
- ﬂ
0 o—
Pnmary Stealosis Lobular Ballooming Fibrosis NASH Portal
Endpoint Inflammation . ) resolution Inflammation

Neuveschwander-Tetn BA et al Lmzm
—
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Elafibranor (GFT505): mechanism of action

Dual PPAR alpha/delta agonist!

PPAR-a PPAR-5 |
Expression Hepatocytes Ubiquitous
Action Lipid and lipoprotein Mitochondrial function,
metabolism fatty acid oxidation, and
insulin sensitivity
Anti-inflammatory Anti-inflammatory

« Improves lipid and glucose metabolism in prediabetic patients?

« Improves hepatic and peripheral insulin sensitivity in obese
patients?
« Improves steatohepatitis and fibrosis in mouse NASH models’

« Antifibrotic and anti-inflammatory effect’

Abbrevators. NASH, nonalcohofic steatohepatitis, PPAR, peroxsome prolderator-actrvated receptor
1 Staels B, el 2l Hepalology 201358:1941-1952 2. Canou B, et al Dabeles Care 2011,342008-2014. 3 Canou B, et al
Drabetes Care. 2013,362923-2930
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One year elafibranor vs placebo in NASH

ITT analysis
Placebo  Elafibranor Elafibranor .
80 mg 120 mg
(n=92) (n=93) (n = 89) (120 mg vs placebo)

Primary endpoint* 17 % 23 % 21% 0,28

Post hoc analysis in NAS 2 4

Placebo Elafibranor Elafibranor 8
80 mg 120 mg
(n = 76) (n = 83) (n=75) (120 mg vs placebo)
Primary endpoint* 11% 20 % 20 % 0,018
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Metabolic and biochemical outcomes

120 mg versus placebo

0,2 < p < 0,001
et L A a 5 B -' |
B N |
: ?{__ - . I ~— ._:__,.- '-"‘_f— o __* O,Z { ‘,/n’uj
-.. 1 " _ | - )}y p < 0,001
5 1T 1 2 04
!" [ | . p < 0,001
| 0,6 p < 0,001 p<0,00]1
| -
e : . ' ‘ ' ¥ 1" TG Chol. total Non HDL LDL chol. VLDL chol. HDL chol.
Hasmmbe chol.
in diabetic patients
HblAc
0 = 0
T Phgps p < 0,01
-0,2. y 2 ‘ p < 0,05 p <005
‘ 0,486 40 | p“O,m

-0,4 ‘ 60 ‘ pe0,0

0,6 120 mg |

0 | pe 0,0% -80 J .\(\6 '60

0,8 ) S Vr-?“'\qL & w0” 9“9&\

<~ ) ?,0 Q‘\’L v
E— e s i al actroenterology 2016
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GLP-1: incretin with multi-systemic action

Brain

$ Newroprotecton

v Aspete
M Heart

4 Cardoprotection +

N\ ¢ Cargac bungton i

v_j ' \ Stomach *,
TRV \ Intestine

~ GLP-1.

=
Liver FI‘W '

Yv._.-. \ Pancreas

¢ Glucose producton

Insulin
sensitivity
‘:'. 4 euin tecreton
Adipose + Giucagon secreton
tissue Muscle & lnsyin oty
4 [-cel prolteraton
# oot apopecns
4 Guoose yptahe
qpmc Baggio LL et a! Gastroenterology 2007
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Upmc

100 -
80 -
60 -
40 |

20

P<0 05

Steatosis
improvement

P<005

NASH reversion
without fibrosis
worsering

LEAN: Liver pathology outcomes

H Liragutide
26 B Placebo
. 13
Fibrosis
improvement

Amstrong M) et al, Lancet 2015
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LEAN: Metabolic and biochemical outcomes

Metabolic

BMI (kg/m?) 1.84 -0.27 (.005
Weight (kg) 5,25 -0.58 0.003
Systolic (mmHg) -5.0 -3.0 ns
HbAlc (%) -0.49 0.04 0.074
Glucose (mmol/l) -1.04 0.73 0.006
HDL cholesterol {(mmol/I) 0.07 -0.04 0.014
Liver tests

ALT (IU/ml) -26.6 -10.2 ns
AST (IU/ml) 15.8 -8.6 ns
GGT (IU/ml) 33.7 7.2 0.013
Cytokeratine 18 (IU/ml) 185 92 0.097
ELF test -0.25 0.09 0.052

l:!”P mC Amstrong MJ et ol, Loncet 2015
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ASK1- (GS4337 inhibits this)

Metabolism
(steatosis)
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GS-4997, an inhibitor of apoptosis signal-regulating kinase
(ASK1), alone or in combination with Simtuzumab

'+ GS4997 (2 doses) + Sim vs Sim alone
« 2:2:1:1:1 randomization, Stratified by diabetes
« NASH,NAS 25, F2-3

100 -
Jr) 2i8mg=SIM =6mg:*SIM =SIM
o &0
S
® g0 -
(=)
g 37
o
[~
o 20 20
1130 | w27 H 3 [B 2110
i ! e —---—W o
Fibrosis Fibrosis Progression to
Improvement Improvement Cirrhosis
without NASH Worsening *
u~mcC Loomba R et al, AASLD 2016
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CCR2-CCRS

tCencriviroc blocks this target

inflammation

Fibrogenic CIRRHOSIS
remodeling
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CENTAUR: primary endpoint not met but key
secondary endpoint on fibrosis improvement met

m Placebo (N=144) mCVC (N=145) P< 0.02
s 25 =
—_ 19% 20%
m= 16%
15% e
) 10%
10% 8%
6% 1—-—-——-—-——-|
0o 9%
22-point Improvement in NAS -, J | -
AND No Worsening of Fibrosis Complete Resolution of NASH  Improvement in Fibrosis Stage
AND No Worsening of Fibrosis  AND No Worsening of NASH
PRIMARY ENDPOINT SECONDARY ENDPOINTS
u~mcC Sanyal A et al. AASLD 2016
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More than 50 new molecules in development

Oxidatlve stress)
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Bariatric surgery

100 1.2%
' 19% 3.7%
. % NASH
9.8%
- 25.6%
70%
60° '
504 l
<]
e ] No NASH - —
— 63.4%
Wi i
20% 4
|
|
10% 4
Before After

=3
m?2
=
m(

NASH grade outcome
(brunt score)

NASH reversion

Fibrosis

improvement: 33.8%
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Stage-based approach to the
treatment of NAFLD

| Farly stage NAFLD Intermediate —

| Sloalosis alone J [ NASH stage 1.3 Hbrosis * ‘ m

[Lifastyle intervention
(optimize body welght, fitness, sleep, stress)

Bariatric Surgery

(Proximal gastric bypass, Gastric sleeve etc)

Pharmacological therapy
' (vitamin £, glitazones, future therapies)

Scraaning for
HCC and

|’.If:‘|'4"j ( “||f||[||t‘.fl bt I'Ihly f.h.’lli”t’r 1O non-mvasive |H‘J1|II‘ 0“50[“““]&“'

: Vineas
UPmc Fnolla M, Nat Rev Gastioanterol Hepatol 2011
YT Ve . _u. rJ_l . a1 e s S cpalel . ]
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Conclusions

The majority of NASH patients are likely unrecognized with a
low rate of referral to specialist

Screening of populations at risk (diabetes, obese,
unexplained cytolysis) with simple non invasive markers of

fibrosis 1s a valuable strategy to assess risk profile of NAFLD
patients.

Lifestyle modifications is associated with liver improvement
but achieved in a small proportion of patients.

Pharmacological intervention is indicated in patients with
fibrosis .

In the absence of approved drug, vitamine E (800U/d or
500ma/d) is the first choice with a good safety profile

u”PmcC
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