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NAFLD

Mn aAk00AIK MTt®oNG vocog Tov fjratog (NAFLD)

2VGGMPEVGT] MTOVS KOl AVTIGTOGT) GTNV IVGOVAIVN
2teqtmon o€ >5% TtV NTATOKLTTAP®V

ATOKAEIGUOG GMUOVTIKNC KATAVAAMGNG AToKAEIGUOG 0gvTEPOTAD DOV
AAKOOA OLTIOV

AASLD, Hepatology 2018



2NUOVTIKN KOTOVAA®GT] AAKOOA

21 motd efdopadiaimc yio Toug dvopeg
14 motd gfdopadioimg yio TG YuOVaikeg

AASLD, Hepatology 2018

>30gr NUEPNOLWCE YL TOUG AvOPEC
>20gr NUEPNOLWG YLA TLC YUVOAILKEC

EASL-EASD—EASO CPG NAFLD., J Hepatol 2016
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NAFLD

Mn aAK00AIKY] MT®oNG vocos Tov fjratog (NAFLD)

2V0GMPEVON MITOVE KOl AVTIGTAGTN GTNV VGOUAIVY

Xteqtmon o€ >5% TtV NIaToKLTTIAP®V

Mn aAkooAkn ¢ atttoAoyiag Aumwdec nmap (NAFL) Mn aAkooAwkn oteatonmnatitida (NASH)
>5% nrmatikn oteatwon kat AoBrakn/muAaia pAeypovi N >5% nnatikn oteatwon kot AoBlakr/muAaia pAeyuovi
NTTOTOKUTTOPLKY SLOYKWON Kol nrtatokuttaplkn dtoykwon (ballooning) pe f xwpic
(S1=5-33%, S2=34-66%, S3>66%) lvwon

EASL-EASD—EASO CPG NAFLD., J Hepatol 2016



Mortality (%)

NAFLD

40+ 130y*

30+ 133 y*
|

204

145 y*
10+
0
No NAFLD Isolated NASH

steatosis

B Liver related
1 Cardiovascular
] Other

Bril, Endocrinol Metab Clin N Am 2016



NAFLD

NAFLD

NAFL

liver biopsy

Early fibrosis Severe fibrosis
FO/F1 F2-F3

Cirrhosis
F4

EASL-EASD—EASO CPG NAFLD, J Hepatol 2016



Younossi et al, Hepatology 2016



[Teploplopotl BroPloc Nrmatog

ErtepBatikn pEBodog
ETtUTAOKEC
-0.01-0.1% Bvntotnta
-0.06-0.35% Bvnoluotnta
Kéotog
MetaBAnToTnNTA PETAEY TTApATNPNTWY
-HETpLa yia to ballooning

-uPnAn ya tn AoBrakn pAsypovi

Bedossa et al, Hepatology 2012
Merriman et al, Hepatology 2006



AvamTtuén pn EMEUPATIKWY TEXVLKWY
olayvwonc kat otaolomolnonc NAFLD




NAFLD




NAFLD




BLo6e(|<req

Fatty liver index  BMI, WC, triglycerides,  87% 64%
GGT
Hepatic steatosis  ASTALT, BMI, female 939 92% 0.81 IS
index sex, DM
NAFLD liver fat MetS, type 2 DM, 86% 71% 0.87 MRS
score insulin, AST and
AST:ALT ratio
SteatoTest Fibro=TestBMI, 85%-100% 83%-100% 0.8 US
cholesteral,

triglycerides, glucose
adjusted for age and
sex

NAFLD ridge ALT, HDL-C, 929% p— 057 .
score triglycerides, HbA1lc,

WBC, hypertension

Wang et al, Nature reviews 2018
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GGT
Hepatic steatosis  ASTALT, BMI, female 939 92% 0.81 IS
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Yriepnxoypadnua

Eupéwg SlaB<atpo, oxL aktvoBoAia, XapnAo KOOTOG

(>20% otedtwon) svalcbnoia 100%, edikotnta 90%
(<20% otedtwon) evalcbnoia 60-80%, sldikotnta 80-100%
Melwwpevn evatoBnoia og Nma otedtwon, o€ moaxvoopkoug (BMI>40)

KOl O€ TIPOXWPNMEVN lvwon

Wang et al, Nature reviews 2018
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l
-
b |

Metpdel To pubuod e€aocOévnong Tou UTIEPNXNTLKOU CAMATOC, TIOU e€apTatal

amo Tn oTedTWon.
Mpaypatornoleital pe to Fibroscan.
Movada pétpnong dB/m

100-400 dB/m

| FvawBnoia | Ebutta | PPV__

Steatosis 69% 82% 96-100% /0.82
S3 88% 78% 0.88

Wang et al, Nature reviews 2018



CAP

Study Deslgn Probe  Cutoll (dB/m)  AUC  Sensitivity (%) Spedficity (%) PPV NPY  Number of patients with lyver blopsy
Steatosis grode = |
pr—
. — 2 Prospestive M Jud 097 92 » W X 101
Tmajo eral. [42]2016) Crosssoctomnal M 236 084 B2 91 " o7 127 SO vs.S1-83
Leov et al, |44] (2016) l'lu\'\‘dlvc M 247 098 KR 100 100 6l I3 .
248 (237 10 261)
Crosssocthonal prospective  MXL 26| 0,45 72 LT 9N 21 104
Prospective M R 046 €w [ 67 97 101
Tmapo eral. [42] (20160 Crossasoctonal M 270 073 i) ]| 71 15 127 SO-S] $2.53
V5. DL~
Lédinghenet, al [ 3] 42016)  Prospective M 110 08 79 7l T O 26|
Looo et al, |44 (2016) Prospective M 280 045 RS S0 N 52 1K1
gl pec 268 (257 1o 284)
Park ¢ al. [S0](1016) Crosssectional prospective . MUXL 308 0.7 63 o0 6 78 104
Steatonls grade 3
. =P i Prospective M 1K1 0.75 100 53 17 1060 101
Do et al, (421 (20 16) Crossacctionn M 0 07 7 ™ o4 127 SO-S2vs. S3
Ladinghenetal, [ 36]42016)  Prospective M 11 0,606 79 7l 86 59 201 \
S0 (268
Lov ot al, [44] (2016) Prospective M 100 013 M 6l 29 9 I%3 2’ vio 294)
Park et al [SO](2016) Cross-socthonal prospective  MXL 12 0,73 ol T0 R 92 104

Karlas et al, Journal of Hepatology 2016
Han et al, Expert Rev Clin Pharmacol 2017



CAP

Study Deslgn Probe Cutofl (dB/m)  AUC  Sensitivity (%) Spedficity (%) PPV NPY  Number of patients with lver blopsy
Steatosis grade = |
Clhan e al. [59](2014) Prospestive M 2l 09T 92 o W MK 101
Tajo erul. [42](2016) Crosssoctonal M 236 084 K2 92 " 67 127 SO vs.S1-53
Leov o al, [44] (2016) Prospeative M 247 095 K% 100 100 63 IN3
Park of al. [SO}(2016) ('tm':wclhmd prospective  MUXL 26| 0K mn L1 9 23 104 37 0 261)
Steatosin grode = 2
Chan et al |59) (2014) Prospective M 263 04 9 o8 67T 9 101
Tmajo etul. [42] (20 160 Crosssoctonal M 270 073 74 | 7305 127 SO-ST vs. S2-S3
L&dinghenet, al [36](2016)  Prospective M 110 0.8 79 7 LT U 26| e
Lo et al. [44] (2016) Prospective M 2150 085 &S 50 LR} L IK3 5., to 284)
Park ¢ al. [50](2016) Crosssectional prospective . MUXL 308 0.7 63 o0 6 78 104
Steatonls grade 1
Chan et ul [591(2014) Prospective M 181 078 100 53 17 100 101
Do et al, (421 (20 16) Cross-acctionn M W02 07 i ™ 127 SO-S2vs. S3
Ladinghenetal, [ 36]42016)  Prospective M LRl 066 79 71 5 261
Lov ot al, |[44] (2016) Prospective M 100 0.73 73 6l 29 91 IX3
Park et al. [S0] (2016) Crosssectional prospective  MXL 12 073 o 70 w9 104

Karlas et al, Journal of Hepatology 2016
Han et al, Expert Rev Clin Pharmacol 2017



MRI-PDFF (MRI-Proton Density Fat Fraction)

Métpnon nratikoU Atmoug pe Baon tnv avaAuon TwV CNUATWY HOyVNTIKOU GUVTOVIGHOU
Métpnon Allmouc o€ 6A0 TO NTTATIKO TTAPEYXU UL

AOYOC TwV MpwTtoviwv Allmou¢ mpo¢ to 6UVOAO TWV IPWTOVIiWV Altoug Kal vepou

Aev ennpeadletal ano nAwia, puio, BMI, pAeyuovi kat ivwon

Aev xpnleL €eLOIKEVEVOU TIPOCWTILKOU

—_ — .

Color Scale

Wang et al, Nature reviews 2018



MRI-PDFF (MRI-Proton Density Fat Fraction

Study P FP FN TN SEN SPE Threshold value
of MRI-PDFF (%)

LS=G e differentiating LS from normal — R —
Joe 2012 16 3 0 30 1.00 091 5.00
Kiihn 2012 44 0 7 46 0.86 1.00 5.10
Tang 2013 70 0 2 5 0.97 1.00 6.40
Chiang 2014 15 11 0 37 1.00 0.77 342 5.6%
Paparo 2015 27 | 4 45 0.87 098 6.87
Schwimmer 2015 143 4 7 20 0.95 0.83 3.50 Y
0 w6 |om||im| w | |Evawenoia | Ewwétra | AUROC
Park 2017 68 0 3 7 0.96 1.00 3.71 .
LS=>G2: differentiating moderate or severe LS from mild orno LS SteatOSIS 96% 100% 099
Idilman 2013 41 B 3 22 0.93 0.85 15.03
Tang 2013 28 3 I8 28 0.61 0.90 17.40 S2+3 83% 89% 0.91
Paparo 2015 7 8 1 61 0.88 0.88 11.08
Tang 2015 34 4 10 41 0.77 091 16.40 53 79% 89% 0-92
Idilman 2016 12 2 0 5 1.00 0.71 10.00
Middleton 2017 62 3 13 35 0.83 0.90 16.30
Paige 2017 28 1 5 26 0.85 096 13.45
Park 2017 24 8 6 40 0.80 083 13.03
Middleton 2018 67 2 14 17 0.74 0.90 17.50
LS=G3: detection of severe LS
Tang 2013 13 5 6 53 0.68 091 22,10
Tang 2015 10 5 B 70 0.71 093 23.50
Middleton 2017 26 8 5 74 0.84 090 21.70
Paige 2017 17 8 0 35 1.00 081 16.83
Park 2017 9 11 2 56 0.82 0.84 16.37

Qu et al, European Radiology 2019

Middleton 2018 36 5 24 45 0.60 0.90 23.30




H-MRS (H-Magnetic Resonance Spectroscopy, Qacuatookornia
TUPNVLIKOU UOyVNTIKOU CUVTOVIOLOU)

i | Eoiotinola | Ebwtom

0-5% 89% 92%
10-30% 83% 94%
>30% 73% 96%

MeAeTATal HKpA TEEPLOXNA TOU NTATLKOU TIAPEYXUUATOC
XpovoBopa e€€taon
EEcLOIKEVUEVO TTPOCWTILKO

YPnAd kdoTo¢

1.6% liver fat

CH,

Wang et al, Nature reviews 2018



Fatty liver index  87% 64%

Hepatic steatosis 93% 92% 0.81
index

NAFLD liver fat 86% 71% 0.87
score

SteatoTest 85%-100% 83%-100% 0.8
NAFLD ridge 92% 90% 0.87
score

CAP 69% 82% 0.82
MRI-PDFF 96% 100% 0.99
usS 100% 90% 0.93

H-MRS 89% 92%



Fatty liver index  87% 64%
Hepatic steatosis 93% 92% 0.81
index
Recommendations
NAF

US is the preferred first-line diagnostic procedure for imaging of
NAFLD, as it provides additional diagnostic information

SCOr{

Stea

Whenever imaging tools are not available or feasible serum
NAF| biomarkers and scores are an acceptable alternative for the
scor( diagnosis of steatosis

CAP 69% 82% 0.82
MRI-PDFF 96% 100% 0.99
US 100% 90% 0.93

H-MRS 89% 92%



NAFLD




ALT

ALT | <35 53-70 >70
NASH

EvaitoOnoia 88.9% 88.9-72.2% 72.2-50% 50%
EldIkotTnTa 28.6% 28.6-50.6% 50.6-60.7% 60.7%
AUROC=0.62

Verma et al, Liver Int 2013



CK 18

H kutokepativn 18 eival amonmtwtlkog deikTng

CK18, M30 (use a cutoff with the best overall sensitivity and specificity)

Study TP FP FN TN Cutoff (U/L) Sensitivity (95% Cl) Specificity (95% Cl) Sensitivity (95% CI)  Specificity (95% Cl)
Joka 2012 9 8 3 7 149.5 43,0.95] [0.70J0.35, 0.93] —— .
Musso 2011 14 6 2 19 206.0 .62,0.98] | 0.76[0.55, 0.91] —- —a—
Papatheodoridis 2010 18 2 12 28 250.0 41,0771 | 0.93f0.78, 0.99] —a —a
Pirvulescu 2012 9 16 4 31 136.0 .39,0.91] |0.68]0.51,0.79) e .
Shen 2012 54 22 28 42 338.0 55,0.76] | 0.66[0.53, 0.77] - .
Yilmaz 2007 27 1 18 37 121.6 .44,0.74] | 0.97[0.86, 1.00] —a— =
Younossi 2008 14 6 8 41 174.1 .41,083] |os7jo74,008), , —®— ., . . . =
0 02040608 10 02040608 1

Méetpla StayvwoTtikr akpifeta yioa NASH

Kwok et |, APT 2014




Adiponectin
Leptin
Resistin
Visfatin
RBP4

FABP4
FGF21
NASHTest

11-HETE

9-HODE, 13-HODE
13-oxo-ODE
LA-13-HODE
11,12-diHETrE

Blodeiktec

Melwpévn SlayvwoTiki akpifela

Wang et al, Nature reviews 2018



Accuracy of proton magnetic resonance for diagnosing non-
alcoholic steatohepatitis: a meta-analysis

Author (Year) TP FP FN TN N Sensitivity [95%Cl]  Specificity [95% CI)
Bastati (2014) 34 17 1 29 8I 97 (85, 100) 63 [48. 77)
Chea 0L M 6 2 16 ugs1, 9} o, 9 | NN LA
Gallego-Durdan (2016) 38 17 6 26 87 86 [73, 95] 60 [44, 73] EvaloOnoia 0.87 (0.76-0.95)
Kim (2017) 1 o 0 15 26 100 {72, 100] 100 [78. 100] EldkoTnTOL 0.74 (0.62-0.85)
Smits (2016) 10 1 3 10 24 77 {46, 95] 91 [59. 100] PPV 0.81
Tomita (2008) 9 2 1 7 19 90 [35, 98] 78 [40, 97] '
Vongsuvanh(2012) 90 21 39 40 190 70 [61. 78] 66[52. 77] MY —
Total 26 64 52 143 485 87(76. 95] 74[62, 85]

F=79.09% F=68.89%

Kim et al, Sci Rep 2019
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Liver Fibrosis, but no Other Histologic Features, Associates with
Long-term Outcomes of Patients With Nonalcoholic Fatty Liver
Disease

Survival free of liver transplantation
1.0+
0.8+
< P=0238
= 0.6
>
2
A 47 Non-NASH, Fib ()
E 0.41 . Non-NASH, Fib (+) P=03800
o NASH, Fib (-)
« 7 NASH, Fib (+)
0.24 censored
censored
censored 12.6 years
0.04 + censored
0 S 10 15 20
Follow-up (years)

Angulo et al, Gastroenterology 2015



Fibrosis Stage Is the Strongest Predictor for Disease-Specific
Mortality in NAFLD After Up to 33 Years of Follow-Up

C Total number of deaths
I
o Joodd i = :" Logcank test p+<0 001
e L o poos
= - FO-F2
Q 2
(¥ o
= .
g i 26.4 years
o
= F3-F4
O
= T T T
0 10 20 30
Years
Number at nisk
Controls 2286 2085 1818 387
Fibrosis<3 198 184 156 28
Fibrosis>2 25 21 13 0
Controls @ ====- Fibrosis<3
----------- Fibrosis>2

Ekstedt et al, Hepatology 2015



NAFLD




BloOeLlKTEC

Platelet AST ALT AST/ALT GGT TG

Index (ref) ltems, n Age Sex BMI Diabetes count level level ratio level level Other components

APRI ™ 2 X X —

FIB-4"" 4 X X X X -

FibroTest £ X X X X A2M, ApoA1, haptoglobin,
and total bikrubin

Fibrometer NAFLD ™ 7 X X X X glucose, femitin and body
weight

ELF'™ 3 Hyaluronic acid, PIIINP and
TIMP-1

Hepacore 6 X X X A2M, hyaluronic acid and
total bilirubin

BARDscom ™ 3 X X X -

NFS™ 6 X X X X X Albumin

Castera et al, Gastroenterology 2019




BLoOELKTEC

NAFLD fibrosis score
Age, BMI, hyperglycemia, AST/ALT, PLT, albumin

NAFLD fibrosis score

Online calculator

Angulo P, Hui JM, Marchesini G et al. The NAFLD fibrosis score

A noninvasive system that identifies liver fibrosis in patients with NAFLD
FI B4 Hepatology 2007;45(4):846-854 d0i:10,1002/hep.21496

Age, ALT, AST, PLT -

IGF/diabetes
AST

ALT

Platelets (x109)

Albumin ()




BloOelKTEC

[ cCutoff

NAFLD -1.455,0.672 72.9% 73.8% 50.4% 90.8%
fibrosis score

FIB-4 1.3,3.25 77.8% 71.2% 40.3% 92.7%

Xiao et al, Hepatology 2017



Low risk for >F2 Intermediate risk for >F2 High risk for >F2
FIB4 <1.3 1.3<FIB4<3.25 FIB4>3.25 or 2 if >65y
NFS <-1.455 -1.455<NFS<0.672 NFS>0.672 or 0.12 if >65y

12-15%




BloOelKTEC

Fibrotest F1-F4 AUROC=0.88
(Age, gender, GGT, bilirubin, a2 macroglobulin, haptoglobin, apolipoprotein al)
ELF test F3 AUROC=0.99

(PIIINP, TIMP1, hyaluronic acid)
Hepascore F3-F4 AUROC=0.82

(Age, gender, GGT, bilirubin, hyaluronic acid, a2 macroglobulin)

Wang et al, Nature reviews 2018



Fibroscan | Cut off PPV

7.2-10.4
10.3-17.5

SWE____| Cut off PPV

8.3-10.7
10.5-14.4

EAaoToypadla

84% 71.4%

89% 45.2%
€D

!

(0) (o)
e 86% Vibrator

86% 55%

Crossan et al, Health Technology Assesment 2015



EAaoTOY

vadla

True Positive Rate (Sensitivity)

Empirical ROC curves for the diagnosis

f F3 or greater
. L Al

40%

- SSI
-  FibroScan
«««+ ARFI

20%

L T

40% 60%
False Positive Rate (1-Specificity)

80%

100%

C

True Positive Rate (Sensitivity)

100%

Empirnical ROC curves for the dlagnos@

P>0.05

Criterion
20% .
T — SSI
E - FibroScan
: -+++ ARFI
o% Lo L} L] L] L
0% 20% 40% 60% 80% 100%

False Positive Rate (1-Specificity)

Cassinotto et al, Hepatology 2016




MRE

Edappoletal og payvntiko topoypado
Ta amoteAéopata ekppalovrtal og KPs




MRE

| cutoff | Evawdnoia | Ebudtta | PPV__

F3-F4 3.62 85.7% 90.8% 71%

F4 4.15 86.6% 93.4% 53.4%

Xiao et al, Hepatology 2017



Comparison of laboratory tests, ultrasound, or MRE to detect fibrosis
In patients with non-alcoholic fatty liver disease: A meta-analysis

|

B Detecting advanced fibrosis C Detecting cirrhosis

st o9+
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1. APRI, 2.FiB4,; 3. BARD Score. 4 NAFLD Score; ¥ g ! 3

Xiao et al, Hepatology 2017




Magnetic Resonance vs Transient Elastography Analysis of
Patients With Nonalcoholic Fatty Liver Disease

Stage 3-4 versus 0-2 Stage 4 versus 0-3
1.07 ; T 1.07 ]
“~MRE , r MRE
081 | VCTE 081 TE
» . ['

g o6/ & 0.6
g 0.4 g 041

0.27 P<0.05 0.2 P<0.05

00" T e | L 2 ' 00+ v v r ™ .

00 02 04 06 08 1.0 0.0 02 04 08 08 10
1 - Specificity 1 - Specificity

Hsu et al, CGH 2018



Cut off EBucoTTa

NFS -1.45,0.672 72.9% 73.8%
FIB-4 1.3, 3.25 77.8% 71.2%
F3-F4 8.3-10.7 90% 92% 88% 93%
10.5-14.4 100% 86% 55% 100%
MM PPV NPV
F3-F4 7.2-10.4 82% 84% 71.4% 98.9%
10.3-17.5 96% 89% 45.2% 99.3%
R I e e A
F3-F4 3.62 85.7% 90.8% 71% 93.4%
F4 4.15 86.6% 93.4% 53.4% 98.8%




|_F3-F4___|Cutoff | EvaioBnoio | ESustnta | PPV NPV __

NAFLD score <1.445 & <9.6 64% 65% 36.6%  84.7%
&

Fibroscan

NAFLD score >0.66 & >7.9 7% 98% 57.1% 76.6%
&
Fibroscan

Fibrotest & >0.48 & >7.9 39% 96% 76.9% 82.9%
Fibroscan

Crossan et al, Health Technology Assesment 2015



FIB4

Fibroscan

AwaBeopotnta

MRE ,
Kootocg

NFS




Rule-out/in advanced fibrosis
FIB-4 or NAFLD fibrosis score

FIB-4 =1.3

Search for other causes
of liver disease
(alcohol, HBV, HCV)

Fallure (XL probe)
3.0%—6.7%

Consider MRE, 2D
SWE, or ARFI

according to
local availability

FIB-4<1.3
NFS < -1.455 NFS = -1.455
Low risk - 2" line: referral center
high risk
| Rule-out/in advanced fibrosis
Attempt lifestyle ' 4 Transient elastography
modifications <X A
and exercise ' v v
v LSM < 8 kPa LSM = 8 kPa
No further * ’
assessment, Low risk
repeat evaluation high risk**
at 1 year?
Consider liver
biopsy
I
Attempt lifestyle modifications

and exercise
Vitamin E / pioglitazone?

The identification of advanced fibrosis or
cirrhosis by serum biomarkers/scores and/or
elastography is less accurate and needs to be
confirmed by liver biopsy, according to the
clinical context

v v

v

Consider repeat Eligible for
evaluation (1 year) therapeutic trial?
Monitoring with

MRE?

Screen for OV and
HCC if cirrhosis

Castera et al, Gastroenterology 2019




2YMITEPAZMATA

v'Tla tnv aviyveuon tn¢ otedtwong N MRI-PDFF eivat n kaAutepn e€€taon. MaAlov
XPNOLN O€ KAWVIKEG OOKLLLEG.

v'To umepnyoypadnua n opxikn e€€taon yla tn Stayvwon tne oTEATWONC.

v' H Suakplon tn¢ otedtwonc ano tn NASH dev pmnopel va yivel pe Blodeiktec n
QTIELKOVLOTIKEC peBodouc. E€etaon ekAoync eival n Broyia Amatoc.

v" FIB4 kot NFS xpnoLlpeUouV yLa ToV ArokAELOUO TIPOXWPNMEVNC vwonc.

v’ Fibroscan ypnolpeVel we SgUtepn €MAOYA YL TNV AVEUPECH TWV 0LOOEVWV TTOU
Ba 0dnynBouv oe Bloyia Amartoc.
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