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TEATOHEPATOPATHIES DYSMETABOLIQUES
SHNA/NAFLD vs NASH

Fatty liver hepatitis and cirrhosis in obese patien ts.

Adler M, Schaffner F. Am J Med. 1979
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OBESITY RATES COULD
DOUBLE IN 30 YEARS
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Adapted from International Obesity Task Force Web site. Available at: http://www.rri.sari.ac.uk/iotf/slides/
graph12.gif.Accessed August 11, 1998.




L'OBESITE =MALADIE DU SIECLE

Consequence de la mal bouffe,
W Activité physique,

facteurs géenétiques ??

=




OBESITE CHEZ L’'ENFAN

>20 % UK*

Surpoids > 85th percentile
Obésité > 95 th percentile

PREVENTION
%@AVANT TOUT

&
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Spectre de la NAFLD

OBESITE
80 %

15--30 %

1%
Cirrhose

4-10 %

HepatoK




Pas de complications hepatiques en
’absence de fibrose

129 patients avec NAFLD + ALAT augmentées

Suivi moyen 13,7 ans; étude de la survie
Etude de la survie par rapport a une population témoin
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Absence de fibrose : VPN de complication hépatique 100 %

Mortalité

= cardio-vasculaire : 15,5 %

= néoplasie : 5,6 %
= hépatique : 2,8 % (vs 0,2 % population de référence)

Ekstedt Hepatology 20



PATHOGENIE DE LA NAFLD /NASH/FIBROSE 1lere ETAPE

Glucose

""Elucnsa production

FFA

Insulin

+ Glucose uptake



Lipid Peroxidation
and production of its
byproducts

e

Fatty Acid

Toxicity Peroxisomal Fatty
i Acid Oxidation

| Increased
Endotoxin Levels

Pro-inflammatory
Adi i
{Leptin,
IL-6, TN

znd
hit

Impaired
Mitochondrial
Function

Mishra P, Rafig N, Younossi Z. Practical
Management of Liver Disease 2008




Pathologies hépatigues
alcooligues

>209/| F
> 40 qg/] H

_ ,90 7 40-60 % > 25 ans
Foie normal Stéeatose L STEATOFIBROSE

Hepatocytes rfmﬁ _ fﬁj
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e PHYSIOPATHOLOGIE

DE L'Hépatopathie
TG / \

alcooligue
Esterification Llpnlysls lﬁ-ﬂxldaﬂnn

Jvioc
chronic RS -
alcohol /
Cyp2E1 T » -
NADPH oxidase 1 Lipid peroxidation
\ Immune
PAI-1 T ; etheno DNA surveillance
TNF-a T Inflammation arddncte
adiponectin | I \
\d

_ TGF-BT I H
Steatosis |~ Steato i Fibrosis/ —  [HCe

Hepatocellular hepatltls Regeneration T CirthSiS Proliferation T

injury DNA damage T

Breitkopt 2009 Reversibility




CDT et exces d’alcool
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Fig. 2

(a) ROC curve of OH30
1.00 = The diagnostic value of combining carbohydrate-
i ] deficient transferrin, fibrosis, and steatosis biomarkers
- - for the prediction of excessive alcohol consumption.
0.75 B ] Imbert-Bismut, Francoise; Naveau, Sylvie; Morra, Rachel;
L J Munteanu, Mona; Ratziu, Vlad; Abella, Annie; Messous,
'] 1 Djamila; Thabut, Dominique; Benhamou, Yves; Poynard,
J ] Thierry
0.50 §- —
] European Journal of Gastroenterology & Hepatology.
] 21(1):18-27, January 2009.
005 ! 7 DOI: 10.1097/MEG.0b013e32830a4f4c
0.00 . L L ] Fig. 2 Receiver operating characteristic (ROC) curves of
2z 0.00 0.95 050 0.75 1.00 biomarkers for the detection of excessive alcohol
2 consumption of 30 g or more per day (a) and of 120 g or
2 (b) ROC curve of OH120 . K
& 100 . m0|.'e per day (b). The diagonal line represents .that
— achieved by chance alone [area under the receiver
. operating characteristic curve (AUROC) 0.50]; the ideal
i AUROC is 1.00. For the primary outcome, the detection
0.75 - of 30 g/day, the area under the curve of carbohydrate-
y deficient transferrin (CDT)-FibroTest (FT)- SteatoTest (ST)
] was 0.92 (95% confidence interval: 0.88-0.95), CDT% 0.88
050 h (0.83-0.92) (P=0.004 vs. %CDT), [gamma]-glutamyl-
’ i transpeptidase (GGT) 0.94 (0.90-0.96), and 0.74 (0.66-
| 0.79) for aspartate aminotransferase/alanine
I ] aminotransferase (AST/ALT), all highly significant versus
0.25 i 0.50 (PP=0.14 vs. %CDT), GGT 0.82 (0.75-0.87), and
g . AST/ALT 0.69 (0.59-0.77), all highly significant versus 0.50
| (P<0.0001).
0.00 - . N |
0.00 0.25 0.50 0.75 1.00]
1-Specificity
Criteria
—— CDT-FT-ST %CDT
—_— GGT AST=-ALT

@.Wolters Kluwer | OvidsP
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OVERESTIMATION OF « PURE » NAFLD AS A CAUSE OF LIVER
FIBROSIS USING ALCOHOM CONSUMPTION ESTIMATED BY SD

Poynard et al

Causes of advanced fibrosis taking according Alcohol intake was more often underestimated
to SD Risk versus CDT Risk (CDT Risk without SD Risk) among subjects
All P<D.04 with presumed fibrosis compared to others
ey ' . ALD | P=0.0001 |
® Mixed ALD/NAFLD ":'
" NAFLD Bl et ki
1 Other ! (EET Rink
& sellizd §0
nay, Risk
H . e Tarated
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Higher ALD prevalence estimated using CODT Better prediction of confirmed advar
/ersus self-declared alcohol consumption (SD) fibrosis by using COT versus SD R

P=0.0004
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BD Misk Merasis seedicted By SOT Risk fibrosis predicts
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Multivariate analyses: CDT predicted advanced fibrosis stronger

than self declared (SD) risk

Factors Odds ratio P

[OR) walue
COT 23 0.001
Self Declared 093 NS
consurnption (S0)

"Multwariate anafyses included age, gender,
metabolic factiors

Poynard et al



Fibrosis progression
From contamination to complications

20%
healing

Central Veint

C

Por F1 actfibrosis

Massard 2006,Ratziu 2003
Sangiovanni 2006

e Duration of infection
* gender

* |nsulin resistance
metb & viral
* Coinf VHB, VIH, Isupp.

* Cannabis

cirrhosis

10-50% en 20 ans

* Age (Bx & infection) > 40
* Alcool > 4-5 drinks /]




HCV : fibrosis progression
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Seef et al, Hepatology 2002 Poynard et al, 2001
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Factors not surely associated
with fibrosis progression

o Activity e Viral load
e Iron overload e (Genotype

e Cigarette consumption  Mode of infection

 Moderate alcohol e Ethnicity
e (Genotype 3

NOT SURE

NOT ASSOCIATED

Massard 2006




Cirrhosis Risk Score

High Risk Low Risk & Unclassifiable
Treat Liver Biopsy
| |
=tage 0-1 oStage 2-4
Low risk Indelerminate
I ) I

Delay treat Individualize Treat



CIRRHOSIS RISK SCORE GENETIQUE
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Brusselscohort -
CRS in patientswith or without
fibrosis progression (n=25)

Median CRS

Progression No ,49

Yes 72

o
o
3]
7
N
0@
@)

CRS is predictive
of fibrosis progression
In FO-F1 patients

Progression




Hannover cohort -
CRS In patients with or without
fibrosis progression (n=31)

N Median CRS [Mean CRS

Fibrosis No 15 ,66 ,63
progression

Yes 16 , 78 , 78

Fibrosis progression




Combined cohorts (n=56)
ROC curve

CRS threshold defined by
the ROC curve: 0.678

Se = 75%
Sp = 71%

Sensitivity

PPV = 72%
NPV = 74%

Diagnostic accuracy = 73%
1 - Specificity

Study cut-off ssimilar to previous cut-off by Huang et a (0.7)




Using the 0.678 threshold defined by
the ROC curve:

% progressors
26%
2%

p=0.001




Early
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Childhood 4
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Cumulative Incidence of HCC
at Year 13 Follow-up (%)

Cumulative Incidence of Cirrhosis
at Year 13 Follow-up (%)

50 =

40 5

Relationship Between Baseline HBY DNA
and HCC Incidence (N = 3653)01

300-
a8

HBV DNA at Baseline (copiesim)  CNEN €t al JAMA 2006

1000-
2589

14.8

10,000-
90,999

= 100,000

Relationship Between Baseline HBY DNA
and Cirrhosis Incidence (N = 3582)7

= 300

300-
9999

10,000-
99,999

36.2

100,000-= 1,000,000
999,999

HEV DNA at Baseline (copies/mL)

lloeje et al
GE 2006
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INITIAL WORK UP

Three steps of 4

serological
diagnosis

Disease
Infection  Replication

x x activity

HBV DNA

anti- HBC
Ag HBe/anti-HBe




FILES OF CHRONIC HBV CARRIERS

Inactive
carrier

lmmuno
tolerant

Chron Hep
Wild Virus

Chron Hep
Precore mutant

AgHBe

+

+

antiHBe

ALT

e

DNA U

TRMT

considered

> 30yo /Fib.
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DIRECT CORRELATION BETWEEN A DECREASE IN
VIRAL LOAD AND IMPROVED HISTOLOGY
FOLLOWING ANTIVIRAL THERAPY

_.-—-'_"-_'__'

My HEloioget Adtvity Index improvement trom Basebne

2 Mommeja-Marin
Median hﬂﬂm}‘r DMA Leval Decrease from Baseline Hepatology 2003



DIAGNOSTIC D’UNE CIRRHOSE COMPENSEE A 2

'CLINIQUE

Angiomes ,foie dur
splénomeégalie

BIOLOGIE

N\ PT, PLT

BIOPSIE

SCORES DE
FIBROSE/FIBROSCAN

IMAGERIE

OGD, US
Doppler
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POURQUOI EVALUER NON
INVASIVEMENT LA FIBROSE
HEPATIQUE
 Intérét diagnostique : FO-1vs 2

F2 vs 23-4

e Intérét pronostique

e Sulvi des patients traités et non
traites



Pourquoi evaluer la fibrose?

Y a-t-il une fibrose significative ?

=)  Traiter si2 F2

Y a-t-il une cimhose ?

:D Traiter

Dépister le cancer




Liver Biopsy

PROS CONS
. Direct assessment of Aand F . Bad press in patients and GP
. associated lesions . 20 — 30% F-(cirrhosis)

sampling error

. 20-30% intra and inter

pathologists discordance

. Complications 30% pain
0.3% morbidity
0.03% mortality
» 1/50.000 eme foie

. Cost : 220 — 700 euros
»15-25 mm, > 6 PT




Fibrotest F4
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CLINICAL CARE OPTIONS

Model of Error Rate Associated With
Biopsy Size

=R
iy
5 =
D 2
=i
(¢D)
o ®©
o>

N A OO
O O O O
I | | |

o
i

0.0V—-IIII"IIIIIIIIII

Bedossa P, et al. Hepatology. 2003;38:1449-1457. clinicaloptions.com/hep




REVERSIBILITE DE LA CIRRHOSE

Wanless 2000
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CLINICAL CARE OPTIONS
HEPATITIS

clinicaloptions.com/hep
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. : » CLINICAL CARE OPTIONS®
clinicaloptions.com/hepatitis FERRE e

Predictive Value of Elastography
Comparable to Serum-Based Tests

Area Under the ROC Curve (Sensitivity vs 1 — Specific  ity) for METAVIR
Stage FO-1 vs F2-4 According to Different Fibrosis A  ssessment Methods [

However, largest multicenter study to date found hepatic elastography
iIneffective at diagnosing significant fibrosis but effective at excluding
cirrhosisl?]

1. Castera L, et al. Gastroenterology. 2005;128:343-350.
2. Degos F, et al. EASL 2009. Abstract 96.




castera

Mo varices 2/3

Mo Child-Pugh B or C

Mo past history of ascites

Mo Hepatoceliutar carcinoma

Mo variceal bleeding

‘None  Grade!  Grade2
ne=i5]
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CLINICAL CARE OPTIONS
HEPATITIS

FibroScan

The probe induces an The velocity of the wave is evaluated in a
elastic wave through region located from 2.5 to 6.5 cm below the
the liver skin surface

Explored volume

-

LB: 1/50,000 of the liver
FibroScan: 1/500 of the liver

clinicaloptions.com/hep




CLINICAL CARE OPTIONS
HEPATITIS

Approach to Staging Liver Disease

Liver disease
|

Diagnosis uncertain HCV or HBV or NASH

Liver biopsy Fibrosis tests and FibroScan

F>2

ECH-

clinicaloptions.com/hep
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Corrélation ARFI - Fibroscan
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Faisabilité de ’’ARFI et du Fibroscan

o
o~
e

W
s
—
-E
©
oL

Taux de succes =10 mesures valides




=r Edition Atteindre  Fawvoris 7 |

= A S . =
Préecédente - “_J v lﬂ l§| !._ ! Rechercher ':I,::.:"' Favaris: ﬁ?£| (B = “ 1 f | ﬁ

ise ls@ hitkp: f s, kabe. frfFhyfpdf/FHY2010_DELEDIMGHEM. pdf j ok |t

F H | @" %’ 12 |27 = ¥ IEI,S% * |'ﬁ=|' Ii__::i E=I.'-“-;Eu:l'uer-:her -

Elastométrie IRM

Posi Ih:|-|| of thc Drivar Expmriment Setup of Human Stody for MR Elastography of thes Liver

( Passive Drivaer (
@m. =
Active Drivor /%
W 2 Plat!l: Tl..hﬂ

¥in M et al. Clin Gastroentercd Hepaiol 2007:5:1207-13

nE | | | | | |a ZOne iNconnue

smarter] FoA AR 1 ol ol e OO B W ™ Glz M.~ Bacipe.. | ®Ywee.., [&nte:.  [@meo. | [ o= = 11



=r Edition Atteindre  Fawvoris 7 |

_ i = A = =
Precédente - =2 B lﬂ l§| _.T| | e ! Rechercher }:1' Fawvaris: Q?§| sl == “ T .__| ﬁ

se !@ http: /! funane kobe. FrfFhyfpdf )FHY2010_DELECIMGHEM, pdf j = ok | Lisl

F Ej : @" %’ R e & F IEI,S% * |=§1=|| Ii__::i E=I.'-“-;Eu:l'uer-:her -

Elasto IRM

AUROC
FOF3F4  0.99

F3F4 0.98

B T = F4 0.99

T
o
X
2
b~
S
@
L
v
c
=

FO F1 F2  F3 F4
METAVIR score

Huwart L et al. Gastroenterology 2008;32-40

nE | | | | | |a ZOne iNconnue

smarter] FoA AR 1 ol ol e OO B W ™ [Dlz M. ~] Bacipe.. | Biwee... & teto... | [ miza... | S I



Table 1 Routine laboratory and clinical predictors of advanced fibrosis (stage 3—4) in patients who have non-alcoholic fatb
liver disease.

Author n Patient population Risk factors Odds ratio (95% Cl
Angulo et al., 1999 [16] 144 NASH Age = 4byears 2.6 (1.5, 21.7)
Obesity (body mass index > 30 kg/m?) 4.3 (1.4, 13.8)
Diabetes 3.5 (1.2-9.8)
ASTIALT =1 4.3 (1.5, 12)
Ratziu et al., 2000 [14] 93 Overweight, raised Age > 50years 14.1 (3.7, 54.0)
liver tests Body mass index > 28 kg/ m? 5.7 (1.6, 20.0)
Triglyceride = 1.7 mmol/L 5.0 (1.4, 17.0)
ALT =2 » ULN 4.6 (1.3, 16.0)
Dixon et al., 2001 [26] 105  Bariatric surgery Hypertension MNA
patients ALT=> 40 JU/L NA
Insulin resistance=> 5.0 MNA
Angulo et al., 2007 [29] 733 HNonalcoholic fatty Age (years) 1.04 (1.01, 1.07)
liver disease Body mass index :kgf'rnlj 1.10 (1.04, 1.16)
|FG/ diabetes 3.12 (1.77, 5.57)
AST/ALT ratio 2.70(1.33, 5.62)
Platelet count (= 10°/1) 0.987 (0.98, 0.99)
Albumin (g/dl) 0.51 (0.25, 1.03)
Harrison et al, 2008 [30] 827  Nonalcoholic fatty Body mass index > 28 kg/m? 2.4 (1.2, 4.8)
liver disease AST/ALT ratio=0.8 9.3 (6.3, 13.6}
Diabetes 4.0 (2.8, 5.7}

MA: not available: ULMN: upper limit of normal; AST: aspartate aminotransferase: ALT: alanine aminotransferase.
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Table 2 Serum markers of fibrogenesis and clinical predictors of advanced (stage 31—4) fibrosis in patients who have non-

alcoholic fatty liver disease.

Author n Serum marker Area under Sensitivity Specificity
the ROC (%) (%)
Wong et al. [33] 79 Hyaluronic acid > 46.1 ng/mL 0.89 85.0 F i
Sakugawa et al. [34] 112 Hyaluronic acid =50 ng/mL 0.80 68.8 82.8
Type IV collagen 75 = 5ng/mL 0.82 81.3 71.4
Palekar et al. [7] 80 Hyaluronic acid > 45.3 ng/mL 0.88 85.7 80.3
dos Santos et al. [35]° 30 Hyaluronic acid = 24.6 ng/mL 0.73 82.0 68.0
Type IV collagen= 145 ng/mL 0.80 64.0 89.0
Laminin = 282 ng/mL 0.87 82.0 89.0
Ratziu et al. [36] 267 Fibrotest 0.30 0.88 92.0 71.0
Fibrotest 0.70 0.88 25.0 97.0
Guha et al. [37] 192 ELF score-—7.412 + (In(HA)}"0.681) 0.93 80 90
+(In{P3INP)*0.775) + (In{TIMP1)*0.494)
ELF-0.3576"
Mobili et al. [38] ELF (different cutoff values) 0.90—-0.99 88—100 76—98

Advanced fibrosis defined as stage 3 or 4 [¥]; ELF: enhanced liver fibrosis panel.
# Predicting presence of fibrosis versus absence of fibrosis.

b The area under the ROC is to distinguish between patients with and without advanced (stage 3/4) fibrosis. An ELF score of 0.3576

had a sensitivity of 80% in detecting advanced fibrosis and a specificity of 90% in ruling out advanced fibrosis.



Hépatite C et tests non invasifs de fibrose : |
la comparaison ultime ? (3)
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Indications au Traitement (Section 4.6)

Un traitement doit étre envisage pour les patients ayant des taux
d’ADN VHB au-dessus de 2000 Ul/ml (i.e. environ 10 000 copies/ml)

Et/ou

Des taux sériques d’ALAT au-dela de la limite supérieure de la
normale (LSN),

et

Une biopsie hépatique montrant une nécro-inflammation et/ou une
fibrose modéree a sévére utilisant un score standardisé (par ex. Au
moins un grade A2 ou un stade F2 avec le score METAVIR). (A1)

Ewropean Associaton for the Study of the Liver. EASL Clinical Practice Guadalines: Management of chronie hepatitis B. Jownal of Hepalology 50 (2008) 227-242
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Le taux de transaminases influence
la valeur du FibroScan®

38 patients porteurs chroniques du VHE et T ALAT (< 10 x LSN)
Le meme jour | biopsie hepatigue et 1™ mesure par FibroScan®
Tous les patients avaient une fibrose = F2 (metavir)

Traitement {adefovir ou clevudine) et 2* mesure par FibroScan®
aprés normalisation des transaminases a 3 mois en mediane [1-7]

Variation moyenne de |'élasticité (KPa)

ALAT ALAT ALAT
1.2 % LSN 2.5 x LSN 5-10x LSM

IN N

Tatal

-4 1

(e T |1|F.|:|-|.1|1.|--|| D




Fibrosis Progression in Chronic Hepatitis C
Importance of 2 Gene Variants

ucse  Population at Risk (%)*
VCU UCSF VCU

f__().80%35 83.7 57.8
e arwrraml U1 2.5 6.4

R 464 162
N T 69.0  70.6

Gender (Male vs Female

Age of infection (240 vs <40 years
Daily alcohol (2509 vs <50g

Ethnicity (Caucasians vs Others

~0— 0.083
——0.007 e

—o——0.016
0.001 10.6

DDX5_SNP (AC+CC vs AA
DDX5-POLG2 Diplotype (Group D1 vs D3

DDX5-POLG2 Diplotype (Group D2 vs D3

—o— 0.044

)
)
)
)
CPT1A_SNPH(CT+TTvs CC) | 35— 0s8 9.0 11.0
)
)
)

01 234567 891011
Odds Ratios

*Population at risk indicates the % of subjects from 2 cohorts carrying the risk factors.
TThe odds ratio of CPT1A SNP was reversed to be consistent with other factors; therefore, the odds ratio for this SNP should be explained as a protective effect.
UCSF = University of California San Francisco; VCU = Virginia Commonwealth University; SNP = single nucleotide polymorphism.

Reprinted from Huang H, et al. Gastroenterology. 2006;130:1679-1687, with permission from Elsevier, Inc.




CIRRHOSIS RISK SCORE GENETIQUE
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ALL CLD CAN LEAD TO

FIBROSIS/CIRRHOSIS

HBV, HCV

infections
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Liver stiffness measurement (kPa)
¢ 3

I:l-

Elasticity (KFPa)

| Transient elastography
X N=248
Wong 2010 '
[+] 1 b .
" LSM <7 8 kPa LSM 7.9-<96 kPa LSM z9.6 kPa
M =_1 48 Nédﬂ N=5_E
x <F3 (correct): 143 Gray zone <F3 (false positive): 16
E _ zF3 (false negative): 5 Liver biopsy =F3 {correct): 42
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Therapeutic Algorithm for the Long-term Management of ALD

Emphasize Abstinence Evaluate and treat Co-morbidities

Mead for Rehabilitation
+/= drug treatment 7

LT R P

Determine Stage of Disease I

T e
el e
Fattv Liver | - Alcoholic Hapatltia] Fibrosis / Cirrhosis
ity el I —

MNutritional Assessment / Intervention

l

Frequent feeding / night-time snacks
micronutrient & vitamin replacement

|

Consider Clinical Trials |

l

Manage Complications of Liver Disease |




