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Nonalkolik Yagli Karaciger Hastalig

Tanim

1- Yaglanmanin kaniti olacak
-Radyolojik veya Histolojik

2- Karaciger yaglanmasinin sekonder nedenleri olmayacak
-Alkol : >30gr/gilin(Erkek), >20 gr/giin(Kadin)
-Naclar

3-Diger kronik karaciger hastaliklar1 dislanacak



NAFLD Histolojik Tipleri

NAFL NASH

(Basit Yaglanma)

Karaci ger(c¥Ra gl ann

Mepatosdalslai | &man tﬁKarac| ger yagl ani

Bal onl as manflamasyon b i
AtFibrozis



Biyopsi
Histolojik skorlama sistemleri




NAFLD: Basit yaglanma vs NASH
SAF/FLIP Algoritm(Histoloiji)

Steatoz(1-3) Balonlagma(oz Lobiiler mflamasyon(o-z

Basit yaglanma

1 0 1 Basit yaglanma
1 0 2 Basit yaglanma
2 1 0 Basit yaglanma
2 1 1 NASH
2 1 2 NASH
3 2 0 Basit yaglanma
3 2 1 NASH
3 2 2 NASH

Hepatology. 2014 ;60(2):565-75.







Brunt System NASH CRN * SAFM* FLIP Algorithm
Adults only Adults + Children Adults
NASH ANl NAFLD All NAFLD

Mild, Moderate, Severe;

S+ LL FI+ B;
Unweighted but steatosis does not
affect score; LI + PI, ballooning
increase incrementally with score

NAFLD Activity Score (INAS):
S+ LI+ B=0-2358;
Unweighted scores for each lesion

Steatosis is not a component of activity Activity:
LI + B;
* SAF: Steatosis + Actitivity + Fibrosis = 5, A F,;
** FLIP: Fatty Liver Inhibition of Progression
algorithm for diagnosis

Steatosis Steatosis Steatosis
0: 0 0 =5% 0: =5%
1: 0%%—33% 1: 5%—33% 1: 5%—33%
2: 3%66% 2: 34%—66% 2: 3MU%—66%
3: =66%% 3 =67 % 3: =67%
LI LI LI
0:0 0:0 0: 0
1: 1-2/20x 1: <2/20x 1: <2/ 20
2: 24 /720X 20 2420 2: 2/20x
3 =420 3 =4/ 20X —
PI: Ballooning: Ballooning: 0-2
(: none 0: None 0: 0
1: mild 1: Few 1: clusters, reticulated cytoplasm
2: moderate 2: Many 2: enlarged hepatocytes
3: severe - -
Ballooning Prominent -

Acinar location

Mild

Marked

Fibrosis Stage
: none

1: zone 3 perisinusoidal
2: 1 + periportal

3: bridging
4: cirrhosis

Fibrosis Stage
: none
la: zone 3 perisinusoidal, delicate
1b: zone 3 perisinusoidal, dense
lc: portal only
2: la or 1b + periportal
3: bridging
4: cirrhosis

Fibrosis Stage
FO: 0

F1: zone 3 perisinusoidal (all), or portal only
F2: zone 3 + periportal

F3: bridging
F4: cirrhosis



Brunt System

NASH CRN

* SAFM* FLIP Algorithm

Adults only

Adults + Children

Adults

NASH

All NAFLD

All NAFLD

Mild, Moderate, Severe;

S+ LL FI+ B;
Unweighted but steatosis does not
affect score; LI + PI, ballooning
increase incrementally with score

MNAFLD Activity Score (INAS):
S+ LI+ B=0-2358;
Unweighted scores for each lesion

Steatosis is not a component of activity Activity:
LI + B;
* SAF: Steatosis + Actitivity + Fibrosis = 5, A F,;
** FLIP: Fatty Liver Inhibition of Progression
algorithm for diagnosis

Steatosis Steatosis Steatosis
0: 0 0 =5% 0: =5%
1: [Jao—33n':1 1: 5‘5.-"6—33{}'23 1: 5@'5—33'1-‘:3
2: 3%66% 2: 34%—66% 2: 3MU%—66%
3: =66%% 3 =67 % 3: =67%
LI LI LI
0:0 0:0 0: 0
1: 1-2/20x 1: <2/20x 1: <2/ 20x
2: 24 /720X X
Haf i f (h<@wef<a)l | k
PI: a I I e -2
(: none
1: mild . . ted cytoplasm
2 moderatd Ciddi (hfaxvegdFeR ) s
3: severe
Ballooning Prominent

Acinar location

Mild

Marked

Fibrosis Stage
: none

1: zone 3 perisinusoidal
2: 1 + periportal

3: bridging
4: cirrhosis

Fibrosis Stage
: none
la: zone 3 perisinusoidal, delicate
1b: zone 3 perisinusoidal, dense
lc: portal only
2: la or 1b + periportal
3: bridging
4: cirrhosis

Fibrosis Stage
FO: 0

F1: zone 3 perisinusoidal (all), or portal only
F2: zone 3 + periportal

F3: bridging
F4: cirrhosis

Int. J. Mol. Sci. 2016, 17, 97



Tani
Noninvazif skorlar, biyokimyasal belirtecler




lleri Evre Fibrozis(F3-4) icin basit skorlamalar

FIB-4 Score

NAFLD Fibrosis Score

=-1.675 + 0.037 x Age + 0.094 x BMI + = (Age * AST) / (Platelets * Sqrt (ALT))

1.13 x IFG/diabetes + 0.99 x AST/ALT
ratio - 0.013 x Platelets - 0.66 x

Albumin.
. A score of less than -1.455 excludes A score of less than 1.3 excludes fibrosis

fibrosis (NPV 88-93%). (NPV 95%)
= A score of greater than 0.676 predicts * A score greater than 3.25 predicts
fibrosis (PPV ~70%)

fibrosis (PPV 82-90%).

FIB-4 ve NAFLD Fibrozis Skor NAFLD'l hastalarin dnemli bir
oraninda ileri evre fibrozisi giivenilir bir sekilde dislayabilir

McPeherson S, et al. Gut 2010;59:12685



NFS ve FIB-4 <35 yas, 265

Age-specific use of NAFLD fibrosis score

Suspected NAFLD
<35 years ‘3665 yoars =65 yoars

35 years
Existing thresholds used MNew thresholds usad
<13 1.3-2.67 > 2.67 <2.0 20_ 267 267
Alt i Advanced J Advanced HWL Further dvanced
fibrosis fibrosis [FrUTEr fibrosis fibrosis investigation  fibrosis
i axcludad investigation likaly sided

Mevcut exkiI
dej er-b®2ryaé
| -1 n uygur
NFSve FIB4 1 - |
confounding

faktorde¢r.

McPherson S, et aAm J Gastroentera?017; 112:746b1



CK18 NASH-basit yaglanma ayiriminda en cok valide edilen biyomarkir

-

Sensitivity 78%
Specificity 86%

Validation in meta-analysis
Owver 1000 NAFLD

patients

Large patient populations

Replicated in over 10
studies




OFEN -a- ACCESS Freely available aonline

- PLOS | one

A Pilot Study of Serum MicroRNAs Panel as Potential
Biomarkers for Diagnosis of Nonalcoholic Fatty Liver

Disease

Youwen Tan'?, Guohong Ge?, Tengli Pan®, Danfeng Wen?, Jianhe Gan"'*
1 Department of Infectious Diseases, The Firs Affiliared Hospitald of Soodhow University, Sugsboa, Thina, 2 Department of Hepatosis, The Third Hospital of Zhenjiang

Affiliared Jiangsu University, Zhenjiang, China

Relative Expresion

Staged analysis of 190 HC and 275 NAFLD cases.
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Tan Y, et al. Plos One 2014



m Plasma DNA Methylation: A Potential Biomarker for Stratification
of Liver Fibrosis in Non Alcoholic Fatty Liver Disease.

Timothy Hardy, Mujdat Zeybel, Christopher P. Day, Christian Dipper, Steven Masson,
Stuart McPherson, Elsbeth Henderson, Dina Tiniakos, Steve White, Jeremy French,
Derek A. Mann, Quentin M. Anstee* & Jelena Mann *
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Hardy T, et al. Gut ; 2017 in press



Tani
Radyolojik Gorlintileme Yontemleri




Bilmemiz gereken NAFLD parametreler;i
Kullanabilecegimiz Goruntilemeler

Steatoz

AJS
ACAP
AP DFF

AVRS

NASH

A iveMultiscan
DeMIL]
(NASHVIRI)

Fibrozis

A-ibroscan
AiveMultiscan
ADeMiLl

(FibroMRI)
AVIRE



Yaglanmanin degerlendirilmesi

sensitif defiahtidasiok NEBYi |
US -hafif yagl anmada vy &broaisviely ad @i ly(ke yean melse midegvr e
Fibroscan-CAP vaglanmada yetersiz dogruluk, fakat ha
-US G’ idien

4 N

MR-PDFF ve MRS -Ya g | &amtiflsyoni ¢i n altin standa

" J




Yag=kimyasal imza

Il ntrahepati k trigliseridi nBuKi%yﬁ%%l%&d%éruda%ﬁl@S’

taraf i ndan

Tkt 1 L AT R LT T saptanabilir
3AQ e ol RoReldaleld .
AN A A4 B A4 44" 4" MRS proton density fat
80 :. 3 ..é“-.“‘. 3-8 ‘ 2.*:. fraction(PDFF)’ | kant i f
9 5 U O 3
MRS limitasyonlari
| | AR Bir 8 cm3® voxel
Ao Al . ,
u!o .':0 JO 30 zl.o 1.0 0!0 R u t I n M R I a r d a

Uzmanl i1 k ger ekt

The hepatic fat fraction can be estimated as (Ar)/(Ar+Aw), where Ar and Aw are the areas on the T2-
corrected fat and water peaks.

http://mri -g.com/liversuplhmrs.htmler i sim t ar il



http://mri-q.com/liver-sup1h-mrs.html

PDFF’yi belirlemede MR goruntileme yontemler;

Real C-MRI PDFF Magnitude M-MRI PDFF

09ms |

1.7 ms _ /

Konvansiyonel in-phase ve opposed-phase MR’dan farkli olarak MR-PDFF;
Magnetik alan siddetinden, tretici firmadan

Hasta yasindan, cinsiyetinden, BMI’den, karaciger hastaliginin etyolojisinden
Eslik eden kc anormalliklerinden(asiri demir yiki, nekroinflamasyon)
etkilenmez.

Dulai PS. J Hepatol 2016



Yaglanmadaki kantitatif degisikligin degerlendirilmesi:
Tedavi degerlendirmesinde MR-PDFF




Before treatment After treatment

Color scale

Wang HArterioscler Thromb Vasc Biol. 2014



NAFLD taramasinda MR-PDFF




No NAFLD NAFLD No NAFLD NAFLD
No Advanced No Advanced Advanced Advanced

fibrosis fibrosis fibrosis fibrosis

Doycheva I. Aliment Pharmacol Ther. 2016



Screen for NAFLD

MRI-PDFF =2 5%

Type 2 diabetes in

Primary Care

Screen for
advanced fibrosis
MRE-stiffness >
3.6 kPa

Advanced fibrosis
7.1%

Doycheva |. Aliment Pharmacol Ther. 2016



Yaglanmadaki kantitatif degisikligin degerlendirilmesi:
NASH’te MR tabanli sonlanim noktalari




Calisma Dizayni: Colesevelam vs Plasebo

Colesevelam
Placebo
K& KB
MRS, ot . i MRS
. Randomization Vitals, anthropometric, labs s
MRI-PDFFR liver ;, hiocks 4in1:1 MRI-PDFF, liver biopsy
iopsy ratio

Study Weeks

Le TA. Hepatology 2012



Co-localized MRI-PDFF ve MRS ile Cross-validasyon

BASELINE POST-TREATMENT

- PDFF region of interestleri(ROIs) kayit edilir. ~¥-200-300 mm2

- 9 segmentin her birindeki ayrm 3 ROl tedavi &dncesi ve sonras: dlegildr.
- Her segmentin fat fraksiyonu= 3 ROI ortalamasi

- Total karaciger fat fraksiyonu= 27 ROI ortalamasi

Loomba R. Hepatology 2015



MRI Fat Fraction Map

(Superior Liver)

MRS
(From single voxel in right lobe)

Week 24

MRI Fat Fraction Map

Week O

(Inferior Liver)

MRI Fat Fraction Average 29%

MRI Fat Fraction Average 18%

Week 24

MRS Fat Fraction
28%

fl
ll | |
pn oL/
N\ Te

7\ I S——TE 15ms
_,,/\/ 'w\/ \ A
Y \—TE 10ms
< = = = = = -
“w s - -3 o~ -— -
ppm

l\m

'! I | I lt VI'Il

MRS Fat Fraction
20%

[ ||

S~ 30ms|

A n \
\~_W,(—,x'1].- N——TE 25ms

'w Y -

_/f'/n H TN E 15ms
A <

. I V\\--»TE 10ms

< =3 = = = =

o s - =™~ -— -

Le TA. Hepatology 2012



Fibrozis gbrinttleme biomarkirlari:
Genel bakis

AFibrozismg inumiz goériant il eme tekni ki
molekiiler imzasi yoktur.

AGor int il eme vy 6 n fibeoxsiindirekt 91 é i It dena s
Stiffness  d | fplezr yf olinzetalmolit, texture

ARasyonel: Fibrozis | e kollajengdepadzisyonwparankimalsertlik
Il e 11 i skilidir.

ASt i fdegesl1endiren go relastografil e me vy



Stiffness 6lcen medikal cihazlar

Point SWE (“ARFI quantification”)
(Sieens, Phillips)

Transient Elastography (Echosens)
. TM-mode  A-mode

-

“Elastogram”

10 20 0

Time (ms)




MRE vs Fibroscan:Hangisi daha iyi?

MR elastography Transient elastography
1.0 5 — Stage = 1 1.0 4 = Stage = 1
— Stage = 2 — Stage = 2
o St = J w— S =3
08 Stgzi_n 0.8 V) 5133224
A
208 206 4
= 2
204 2044
& ®
024 0.2 l
0 Ll Ll Ll T ) 0
0 02 04 06 08 1.0

Ll Ll T T )
02 04 06 08 10
1-specificity

o

1-specificity

NAFLD(n=142),

MRE 2F2f i br ozi s t an daharlytd(AURGC (9l ws ©.825010.061¢ n

2F3f i brozi s tani si nda falipk(AVROC 6.89lvs 0 s
0.88, p=0.42)

MRE F4t ani1 s 1 nda dahalyir(AJRQCOM7 \& 6.92, p=0.04)

Imajo K. Gastroenterology 2016



NASHMRI & FibroMRI(DEMILI®)

Magnetic Resonance Images
4 MRI protocols per patient

Ax.SSFSE T2

Ax. Fast STIR (’[) ICOM é slices per protocol

Ax. In Phase/Out Phase e Rophon #od Consmmisiiacinss bo douitlco 15 samples perslice

Ax. Dynamic - 100 samples per patient

Computational Optical Analysis

Manual segmentation of liver boundaries
Semiautomatic selection of valid samples
Sample size similar fo biopsy volume

84 descriptors computed in eachsample

NASHMRI = 1/1 + EI.654—‘].1}?91:E3fSSFSE—TE]—D.lE?*ES?{DYNAM[C‘.I*E?S{FAST—ST[R]'

—4.207— 1.101+E3 (DYNAMIC) 4 1.105+E6 (DYNAMIC) 4 115.737+E22 (SSFSET2)
Fibro — MRI = 1/1 + e -0.696+E31{DYNAMIC)+0.825+E75(DYNAMIC)



NASHMRI & FibroMRI(DEMILI®)

FibroMRI AUROC:0.95
Fibroscan AUROC:0.91 p=ns

NASHMRI AUROC:0.86
CK-18 AUROC:0.44 p<0.0001

Sensitivity

o
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1 - Specificity
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Duran RG. Sci Rep 2016




LIVERa ! [ ¢ L { Multijmanangetrik MR)
{FYLFf 1FNXOAESNI 6AezZlI

3 TeslaMR (Siemens, Tim Trio, Germany)
Y a z ILivarMultiScafLMS PerspectunDiagnosticsOxford, UK)
Fatmodifiye dixon

APDFF(Protodensityfat fraction)
AT1
AT2 [demir dome€l})i hemsgpmMatmasi i
ALiver inflammation and Fibrosis(LIF) skor=cT1(0-4)
LIFscore< 1 inframasyornveyafibrozisyok
LIFscore= 3 =or t a/ I fioreinflamatdaehraesct ead el k

Pavlides M J Hepatol 2016



cT1: 882 ms

F2

cT1: 928 ms

cT1: 1071 ms

Amanda Chi n

F3

F6

from Perspectum D



Liver

INTERNATIONAL

Original Article

Multi-parametric magnetic resonance imaging for the
assessment of non-alcoholic fatty liver disease severity

Michael Pavlides, Rajarshi Banerjee, Elizabeth M Tunnicliffe, Catherine Kelly, Jane Collier,
Lai Mun Wang, Kenneth A Fleming, Jeremy F Cobbold, Matthew D Robson,

Stefan Neubauer, Eleanor Barnes &
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(b) Significant NAFLD, mild fibrosis

MR measures: cT,: 1031ms, LIF: 3.2
TE measures- no valid shots (*note layer of adipose tissue between liver and chest wall)
Histology scores: steatosis 3, ballooning 1, lobulitis 1, fibrosis 0

Pavlides M Liver Int in press



MR measures: cT,: 1162ms, LIF: 3.5
TE measures: not reliable (ratio of median LS to IQR >0.3)
Histology scores: steatosis 2, ballooning 1, lobulitis 1, fibrosis 4

Pavlides M Liver Inih press



Multi-parametrik MR(LiverMultiscan)
NAF L Beminfamatuaf NASH/ bal onl|l as ma)
fibrotik komponentininquantifiyeedebilir.

Ciddi NAFLD (FLIP/SAF) 0.89
NASH 0.80
Balonlasma 0.83
Siroz 0.85

Pavlides M LiverInt in press



3D MRE 2D MRE’den daha iyi

Comparison of MRE elastograms and biospy of a 64 year old female patient with NAFLD and biopsy-proven cirrhosis

2D MRE Pathology

60 Hz Trichrome
1-00- 0 . . 0
3D-MRE(40Hz) ileri evre fibrozis tanisinda
0.95. 2D-MRE(60Hz)’dan istatiksel anlamli olarak
g daha yiiksek AUROC degerine sahiptir.
£ 0.90-
<
0.85-
Loomba R. Am J Gastroenterol 2016

3D MRE (40 Hz) 2D MRE (60 Hz)



Ozet:Gorintlileme

AMRS ve MRI, dogrulugu yiiksek, reprodusibl, yaglanmanin
saptanmasinda gucliu kantitatif yontemlerdir.

MR-PDFHR-ibrocanC A P’ dalea i
CAP: hasta bas.i uygul ama,

AMOZART calismasi MR-PDFF, 2D ve 3D MRE ve ko-lokalizasyonunun
NASH ve antifibrotik tedavi calismalarinda uygunlugunu gosterdi.

AMRE, fibrozisin noninvazif degerlendiriimesinde muhtemelen en iyi
noninvasif, kantitatif, dogru ve hassas yontemdir.

MRE, ARFIVei b r o s dahanyidid a n

AKaraciger sertligindeki kantitatif degisikligin fibrozisdeki diizelmeye
eslik edip etmedigi gosterilmelidir.

k C



NAFLD’In dogal seyri

Wi 1. Fibrozise progresyon yok(risk cok cok
Isolated Fatty Liver diisiik)
2. Genel popiilasyona gore 6liim riskinde artis
yok
—
%70-75 Fatty Liver with
Mild Inflammation

- -
Biraz progresyon riski var(olas: rneklem hatas:
NAFLD J i g

I >6,5 yil %7,2
v m—
%20-25\A a

> HCC

=15 yil %11 (fakat ciddi degi;ke.,]jk)/k

NASH
Cirrhosis

1. Genel popiilasyona gére NASH'de 6liim riski artar
1. Kardiyovaskiiler >7-10 yil %19-45

2. Malignite

3. Karaciger iliskili

Decompensation

2. Fibrozisin eslik ettigi NASH kdtii prognoza isaret eder

Torres DM. Clin Gastro Hepato



NAFLD’da histolojik progresyon

Histological progression of NAFLD in paired biopsies

Steatosis + NASH
n=108

Median 6.6 years
(range 1.3-22.6) Progression
= 42°%
Regression
18%
| Fibrosis progression (2F1)
Steatosis + mild n =10 (37%)
inflammation —— NASH Predictor of progression: T2DM
n=27 n =12 (44%)
Progression to F3
n = 6 (22%)

McPherson et al. J Hepatol. 2015;62:1148:55



NAFLD’da histolojik progresyon

Change in fibrosis stage between first and last biopsy (n =103)

Initial fibrosis  Final fibrosis stage

stage FO Fl F2 F3 F4
FO 13 5 3 2 2
FI 7 2 8 4 0
F2 4 4 5 i 3
F3 2 1 6 5 4
F4 0 0 1 5 10

Fibrozisdeprogresyorfo31
4.3y §3.0-14.3y & |

Fassio E, et al. Hepatology 2004;40:826



Metaanaliz
NAFL ve NASH'de Fibrozis Progresyonu

11kohort- a | e4d1InNAFLD(150 NAFL, 261 NASH)
F0:%35.8
F1:%32.5
F2:9%16.7
— F3:%9.3
Duragan F4:9%5.7
Gerileme 2145hastay € | € t aki p

21%

NASH&d ¢ é | Fibrziskwvresi ilerleme
NAFLAda y € Filmazis ebresrilerleme

46%

Singh S, et al. Clin Gastroenterol Hepatol. 2015;13:683



Hizli Progresyon gésteren NASH

NASH&d ¢ € |Fibrazisbvresi ilerleme

#Ya k| ak é&k %2pbogresyon d e héezl e
52 NAFLD-FO

1160 ( %2Ffibmdliseiler@d
59083. 7 yél sonr a

Singh S, et al. Clin Gastroenterol Hepatol. 2015;13:683



NAFLD’da Oliim Nedenleri

50%
45% 43%
40%
35%
30%
25%
20% 19%
15%
10%
5% 5% 4% 4% == S&
590 3% 3% .
] | H EH = = = == n B
> =@ < < =@ v = < w2 \zl
3 Q\Q‘\\ * é*‘o \\Q& é\‘o 60‘5\ \o“o Q\Q -
il &£ Nl << <°
‘\c} < o

Ekstedt M, et al. Hepatology 2015;61:154i71554



NAFLD ve metabolik sendrom birlikteliginde
kardiyovaskuler olay riski en ytksek

Cumulative proportional probability of no events
o
)

P<0.001

Log Rank 35.3
NAFDL- and MetS-

L_} NAFLD+
MetS+

NAFDL+ and MetS+

T T T T T
0 50 100 150 200

Follow-up, months

Karajamaki AJ, et al. Metabolism 2017;66:563



Metaanaliz:
NAFLD’da Mortalite Fibrozis ile Birlikte Artar

All-Cause Mortality Rate Ratio by Fibrosis Stage

Study name Fibrosis Rate ratio and 95% CI
Stage Rate Lower Upper Relative

ratio limit limit weight
Ekstedt Stage 1 1.32 0.77 2.26 S — 28.71
Angulo Stage 1 1.88 1.28 2.76 —— 56.42
Younossi Stage 1 1.19 0.53 2.67 12.65
Sebastiani Stage 1 0.44 0.00 107152.03 0.05
Leung Stage 1 1.10 0.15 7.78 b ¥ i

1.58 1.19 2.11 =k
Ekstedt Stage 2 2.35 1.36 4.08 —— 31.16
Angulo Stage 2 2.89 1.93 4.33 —=— 57.71
Younossi Stage 2 1.49 0.59 3.79 — 10.90
Sebastiani Stage 2 23.82 0.00 189525.41 0.12
Leung Stage 2 0.12 0.00 842.82 0.12

2.52 1.85 3.42 >
Ekstedt Stage 3 3.70 1.99 6.87 G S 28.09
Angulo Stage 3 3.76 2.40 5.89 - 53.31
Younossi Stage 3 2.55 1.18 5.48 18.32
Sebastiani Stage 3 57.84 0.01 398539.60 0.14
Leung Stage 3 0.10 0.00 702.61 0.14

3.48 2.51 4.83 -
Ekstedt Stage 4 2.17 0.52 9.13 9.45
Angulo Stage 4 10.90 6.06 19.61 —— 56.52
Younossi Stage 4 3.54 155 8.07 ——— 28.70
Sebastiani Stage 4 183.33 0.03 1227203.43 0.25
Leung Stage 4 3.07 0.43 21.82 5.08

6.40 4.11 9.95 ——1

Decreased Increased

*All-cause mortality: No heterogeneity for Fibrosis stages 1-3 vs. O (12=0); for stage 4 vs. stage O = 52%; P-
value for difference between groups=0.001

1495 hasta, 17452 hastp € | €

Dulai PS, et al. Hepatology 2017, in press



Mortalite oranlari

All Cause Mortality

50
5E 40-
Fo g 304
g g 20
10-
0 . v
Fibrosis Stage 0 1 2 3 “4
Mortality Rate 15.2 17.1 27.9 36.0 45.8
(per 1,000 PYF)
Liver Related Mortality
25,
5 E 20
15
g%
£3 o
Bl
o® v
Fibrosis Stage o 1 2 3 4
Mortality Rate 0.30 0.64 4.28 7.92 23.3

(por 1,000 PYF)

Dulai PS, et al. Hepatology 2017, in press



Liver Fibrosis, but No Other Histologic Features, Is Associated

With Long-term Outcomes of Patients With Nonalcoholic
Fatty Liver Disease

Paul Angulo,’ David E. Kleiner,” Sanne Dam-Larsen,” Leon A. Adams,” Einar S. Bjornsson,”
Phunchai Charatcharoenwitthaya,® Peter R. Mills,” Jill C. Keach,” Heather D. Lafferty,”
Alisha Stahler,” Svanhildur Haflidadottir,” and Flemming Bendtsen'”
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Follow-up (years)

Sadece Fibrozis Evresi tum nedenli mortalite, OLT, karaciger iliskili komplikasyonlar ile
iliskilidir. NASH, NAS(veya herhangi bir komponentinin)'in bagimsiz prognostik etkisi yoktur.

Angulo P, et al. Gastroenterology. 2015;149: 339



NAFLD ve Kardiovaskuler Hastalik

Lonardo A, et al. Metabolism 2016;65:113D.



ALTERED GUT
MICROBIOTA
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Structural and electrical remodelling ;

CARDIAC STEATOSIS, INCREASED PERICARDIAL FAT
AORTIC-VALVE SCLEROSIS, MITRAL ANNULUS CALCIFICATION
CORONARY HEART DISEASE

Lonardo A, et al. Dig Dis Sci 2016;61:1248267
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Lonardo A, et al. Dig Dis Sci 2016;61:1248267



NAFLD’li hastanin kardiyovaskdiler risk agisindan degerlendirilmesi
Framingham Risk Skorlamasi

NAFLD patient without prior cardiovascular events
Diabetes?

/ \

YES NO

FRS e sl

High risk: Intermediate risk: Low risk:
>15% at 10 yrs 10—-15% at 10 yrs <10% at 10 yrs

'

Perform carotid ultrasound or
other diagnostic tests aimed at
estimating CVR more accurately

Lifestyle changes
+

Lifestyle changes
Tailored drug treatment of CV risk factors

i =

Follow—up

Lonardo A. Metabolism 2016



Statin ve Metformin kardiyovaskuler hastalik
ve HCC riskini azaltir

PUTATIVE DETERMINANTS OF TYPES OF PUTATIVE
CARDIOVASCULAR RISK INTERVENTION MECHANISMS
MUFA
PUFA 1 FA oxidation
Protein /" Bile acid metabolism
Isoflavones 1 Lipoprotein secretion
Choline
Fibrosis stage
VNFkB JInflammation
Nrf2 J Steatosis
T B J Fibrosis
JTGF-beta
™ Mitochondria
Steatosis grade EXERCISE

Improved liver histology
J Chronic inflammation

Statins 4/ CVD risk
J HCC risk
g
- J{ Insulin resistance
Metformin J CVD risk

Oxidative stress DRUGS J HCC risk

Lonardo A, et al. Metabolism 2016;65:113®.



NAFLD ve Ekstrahepatik Kanserler

Sanna C, et al. IntJ Mol Sci 2016;17:717



NASH/NAFLD-iliskili HCC
Risk faktorleri

Healthy Liver NAFLD/NASH Cirrhotic NASH HCC
ccC

| '0.25-3.2%/year> ’.3-2. 6%/year >?
H

Unclear incidence
(Estimates:0.04-0.3%/year)

1. basamak igin risk faktorleri 2. basamak igin risk faktorleri
Obezite Obezite

Hipertansiyon Diyabet

Diyabet ileri evre fibrozis

Dislipidemi PNLPA3/TM6SF2 polimorfizmi
PNLPA3/TMG6SF2 polimorfizmi Yas

Mikrobiyota

Diyet

D6 Avol a D, et al . -1¢4 i |



NAFLD — HCC

Real-life data / Multidisciplinary Team (UK, 2000-2011)
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Dyson J et al. J Hepatol 2014



NAFLD-HCC

Gercek Yasam Verisi/ITA.LI.CA(italya 2000-2015)

% HCC patients

HCC on non-cirrhotic patients

15 4

10 4

(Retrospective, n=5,192)

[ viral
[C] Non viral

Mocaily of Initial tumor defection
‘Survediance (n ond percent of patients)
Cose findings (n and percent of potients)
Symplomatic (n ond percent of patients)
Not specified

Tumor chorocleristics of obsenvation in the skudy cenfer
Size of lorgest lumor (cm; mean and SD)
Number of nodules (mean and SO)
Mion In (n ond peccentoge of paients)
Mion Out (n ond perconioge of patients)

2000-2004  2005-2009  2010-2015

Infiiotive (n ond percent of potients)*

Exirohepatic mefosiosis (n and percent of posients)*®
Mocrovascuior infilration (n ond percent of potients)®
Alpho-fetoprobein (ng/al; medion ond ronge)

HCC-NAFLD vs HCC-HCV
(Prospective, n=756)

HCC on NAFLD  HCC on HCV
(n = 145) (n=611) P

69 (476%) 387 (833%) 0001

56 (386%)  150(246%)  0.00

20 (13.8%) 45 (7.4%) 0.056
0 29 (4.7%)

41 (26) 33(29) 0.003
1.8 (1.6) 1.6 (1.5) 0.080
80 (552%)  418(884%) 0005
65 (44.8%) 193 31.6%)  0.005

0 88 (11.1%) <0.0001
62 (428%) 256 (429%) 0925
28 (19.3%) 89 (14.6%) 0.201
48(331%)  148(239%) 0033
321%) W0 @9%) 0174

21 (15.4%) 21 (40%)  <0.0001
13 (9.3%) 105(17.2%) 0020
25 (17.5%) 87(147%) 0438
7.13 (1.5-83110.2,20.4 (1-267912) 0.001

Piscaglia F. Hepatology 2016
Bucci L. Liver Int 2016



USA: Nonsirotik NAFLD 1 | 1 kki | | HCC

NAFLD — HCC
US Veterans Administration (2005-2010)

HCC patients and cirrhosis HCC-NAFLD vs HCC-HCV

(n=1,419)
NAFLD only  Alcohol abuse only
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[@ Cirrhosis @ No cirrhosis]

Mittal S. Clin Gastroenterol Hepatol 2016



NAFLD-HCC
Genetik Yatkinlik(PNPLA3)

n=2,111 — Dallas Heart Study PNPLA3 and HCC

(Hepatic fat content, MRS) (Meta-analysis, n=2,503)
° Overall
PNPLA3 Sady : OR (¥5% C1) P
(,3738409) Comadew ot al, 2011 — - 190 (1.47-3.90) 20’
‘‘‘‘‘‘‘‘‘‘‘ Fadet ot at, 2011 ro— 145 (108-201)  240x 10"
Guyot et & 2013 to— 128 O 0-175) ARTPR LN
o R R s Hamea ot ol 2012 R 15) P97-238) 690’

M ";l:... B v g andl = Nschaike of ol 2011 — 180 (121-200)  400x 10"
Vil ot &t 2011 - - - 299 (1.46-508) '

22590
7 9 1" 13 15 1719 22X

Toust - 177 (142-2.99) mxw’
Chromosome e

’ T J
100 200 00

. PNPLA3
w 1148M {GG} PNPLA3 and NASH-HCC

[ remmeomn
: 100 (NAFLD-HCC)/ 275 (NAFLD)

276 481

Human  141- ALVCSCFIPFYSGLI - 156 Table 4. Multivariate analysis of the effect of PNPLAS genotype on NAFLD-

Mouse ALVCSCPIPLFSGLI related HCC risk.

Rat ALVCSCPIPLPSGLI Vanabies OR (95% Ci) P

::“ el e PNPLA3 5738400 genotype _ 2.26 (1.23-4.14)  0.0082

Dog ALLCSSFIPFFSGII Age 1.24(1.17-1.32)  <0.0001

Frog ALICSAFVPIYCGL: Sex (Male) 11.11(4.17-33.33) <0.0001

Zebrafish ALICSCFIPVYCGLI BMI 094 (0.87-1.02)  0.148
Diabetes 2.33(0.93-581) 0.070
Cirrhosis 9.37 (3.82-23.00) <0.0001

Addstive model incloding age, gender, BMIL, diabetes, and cirrhosis as covariates,

Liu YL. J Hepatol 2014
Romeo S. Nat Genet 2008
Trepo E. Hepatology 2014



NAFLD Tedavi




Tedavilere gére NASH rezoltsyonu oranlari

sparate studies, not head to head
s and populations may differ between studies

21 9
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30 Liraglutide ~ Obeticholic  Elafi
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Klinik Arastirmalarda NAFLD tedavisi icin
kullanilan ilaclarin Histolojik Faydalari

Reduction NASH

Drug Steatosis  in NAS resolution Fibrosis
Pioglitazone>’ - - 2 pobe
Vitamin E>%72 v ” X X
Obeticholic acid’® 1~ ” X p
Elafibranor®’ v X pr2d X
Liraglutide? V X v X©
Cenicriviroc”® X X X -
Vitamin X X X ”

E-+vitamin C1%°

“NASH resolution with no stipulation of any worsening of fibrosis.
PImproved fibrosis demonstrated at meta-analysis.

“Fibrosis measured as secondary endpoint in clinical trials.
dObserved in post hoc analysis in those with NAS>4.

“Reduced progression of fibrosis in those on liraglutide.

Townsend S. A. Aliment Pharmacol Ther. 2017



Faz-3 Calismalar

Elafibranor




Elafibranor

Dual PPARo/6 Agonists
GFT505

/\

« Fatty acid oxidation * Lipoprotein metabolism
* TG lowering * Glucose homeostasis
* HDL raising * Energy metabolism

+ antiinflammatory + antiinflammatory



RESOLVE-IT Faz-3 Calisma Takvimi
Elafibranor

Screening First Treatment Period, Double-blind Long-term Treatment Period, Double-blind EOT
Period (visits every 12 weeks) (visits every 24 weeks)
I Confirmation of diet and lifestyle compliance, including alcohol restrictions and smoking habits I
A
R L L*
F i F F F
E E E ES ES
Q Q E Q Q [0 o Q* QFf E
D D D D D D D D D D Q
Week -12-8-4 -1 O 12 24 36 48 60 72 84 96 108 120 132 n EOT 24W
Visit SV1 SV2 vi V2 V3 V4 V5 V6 V7 PV V8 PV A PV Vn PV+
Bio SB1 B1 B2 B3 B4 BS B6 B7 B8 B9 Bn
i —
Key: Placebo
Bio Scheduled visits for biological assessment sampling D Study placebo or drug dispensation. No study placebo or drug dispensation
Visit will occur on the final Vn visit during the Long-term Treatment Period.
E Electrocardiogram (ECG) EOS  End of study
EOT End of study treatment visit performed 30 days after final study drug PV PV for safety, data collection of clinical outcomes and IP complance control
administration at the end of study or for any premature discontinuation PV+  After EOT, patients without study outcome, can be followed up by 24weekly
(permanent study drug discontinuation or trial discontinuation) phone visits for safety and clinical outcomes up to the EOS.
L Liver biopsy F FibroScan
Q Quality of Life questionnaire R Randomization
S Screening [em] Visit including clinical and laboratory evaluations
Potential SV2 and SB2 visits for liver biopsy (if no historical biopsy 6 =l Phone visit (for confirmation of eligibility in Week -1, for safety and drug
months prior to visit 1) accountability in Long-term Treatment Period, and for safety, diagnosis of
cirrhosis and occurrence of clinical outcomes including liver and
cardiovascular events for patients who have discontinued study drug for
reasons other than an eventin the primary composite endpoint for long-term
efficacy [24 weekly after EOT])
1] Screening visits SV1 and SB1 to occur between Weeks-12 and -8 $ ECG performed 48 weekly starting at visit VO
# Quality of ife questionnaire in Long-term Treatment Period performed at - Liver biopsy performed at approximately 4 years (visit V13) and in the case
Visits V8, V9, and V11, and 48 weekly thereafter of suspicion of cirrhosis
A

Interim analysis performed and filed for initial market approval under Subpart H

PK sampling



NASH’de ASK-1 inhibisyonunun rasyonel;

Oxidative Stress __ROS - Oksidatif stres ile aktive
@ kinazlar bolca eksprese
Oxidized edlllr

P
‘ « ASK1 hicre 8lumind, JNK
P P
I
v

m ve p38 MAPK aracili

inflamasyonu, fibrozisi
1 tetikler

- ASK1” fareler karaciger

® ~ fibroz modellerinde
normaldir
Hepatocyte Stellate Cell Macrophage
1 Apoptoz/nekroz, T Aktivasvon T Sitokin sekresyonu
1 Mitokondriyal ROS 1 Kollaien Gretimi t Inflamasyon

Zhao G, et al. Gut 208B8:115972; Vallerie SN, Hotamisligil GS. Science Transl Med 2016;2:60
Nieto N, et al. Hepatology 2006; 44:1480, Yamamoto E, et al. Hypertension 2008.



Faz 3 Calisma Tasarimlari
STELLAR-3 (F3) and STELLAR-4 (F4)

: : : : Clinical Efficacy
Interim Histological Analysis Endpoint

Wk 0 Wk 48 Yrb
l

N=320 Selonsertib18 mg QD

N=320

N=160 Placebo QD

| |
Liverbopsy [ e 6

+ Cift kér, randomize, plasebo kontrolll, Faz-3 ¢alisma(n=800 )
— 400 merkez

¢ Temel Dahil Edilme Kriteri
— Biyopsi kanith NASH CRN F3/F4 fibrozis
— F3fibrozisde screening’den dnceki 6 ayda F4 icin 12 ayda biyopsi



Company Drug Mechanism Stage Motes
= . i : : Fh. 2b Breakthrough Status; FDA feedback and Ph. Il
5 E ntercept Obeticholic Acid  FXR agonist samplate - iniationin1H15
o
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= % St Px-104 FXR agoni Ph.2  Devel lans will b din 2015
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8 Reg.a-:ln.l‘ e CCR2/CCRS inhibitor Ph. 2b Fast Track Status; Ph. llo inibated in 4214, expect
= Tobira data in 2014
=
= Conatus Ernricasan Pan-caspase proteass gy 5, Discussing Ph. Il plans with FOA
Ji inhibitor
; s P— Fast Track Status; Ph. Il data announced; data in
Galectin GR-MD-02 Galectin-3 inhibitor Ph. 1b fibrotic expactad in 2015, dirthatic 2017
§ lsletSciences Remoglffozin  SGLT2 inhibitor Ph.2s Postocanayss showscla. reduction in bocy
weight and ALT
[
[
o Mowvo Mordisk  Liraglitude GLP-1 agonist Ph. 2 Discussing plans for Phe Il studies
£ - . o Phase la/lb program to complete by the end of
.f -E Mimbus MDI-01097 4 ACC inhibrtor Ph. 1 2015 / early 2016
Fatty acid/bile Fast Track Status:; Ph. llb initated in 1015; 52wk
‘E Galmed Aramchol ALY Fh. 2b data in 2014
©  Raptor Procysol Cysteine depletion Ph.2b  Ph. llb data in 2Q15
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Early experimental therapies for NASH

MECHANISMS AGENTS
Reduction in lipogenesis « ACC inhibitors
ND-630

Inhibition of liver inflammation e
(tissue infiltration by lymphocytes ~ * VAP1 inhibitors
monocytes)

LPS neutralization * VLX103,
« Imm | 24-E
Inhibition of TG synthesis * DGAT2 ASO

Weight loss, hepatic fat oxidation, « ZGN-201
MetAP2

Peripheral CB1R blockade * RYI-018

Ratziu, EASL 2016



