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Overview of biomarkers for viral
evolution and liver disease progression
in Hepatitis C




. Chronic HCV infection and all-causes of mortality
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Lee MH, et al. J Infect Dis 2012;206:469-77

® 23 820 adults, Taiwan
® 1095 anti-HCV positive

® 760 (69%) detectable Viral
RNA




Direct-acting antivirals (DAAs 1ent
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| Do we need any biomarkers for viral evolution and
C liver disease progression

with a SVR > 90% using the DAA?

g et il i,
Protease Inhibitors NS5A Inhibitors Polymerase Inhibitors
Telaprevir Daclatasvir Nucs Non-Nucs
Boceprevir Ledipasvir Sofosbuvir ABT-333
Simeprevir ABT-267 VX-135 Deleobuvir
Faldaprevir GS-5816 IDX-20963 BMS-791325
Asunaprevir ACH-3102 ACH-3422 PPI-383
ABT-450 PPI-668 GS-9669
MK-5172 GSK-2336805 TMC-647055
Sovaprevir Samatasvir
ACH-2684 MK-8742

Schinazi R, Halfon P, Marcellin P, Asselah T. Liver Internalional 2074

EASL. ) Hepatol 2011;55:245.



e HCV Toolbox : Change of paradigm
with the DAA

High barrier
to resistance
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Te HCV Toolbox

- High barrier
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‘ The HCV Toolbox: Mix and Match

Challenges Treatment Duration
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~Liver fibrosis is the common stage of liver dammage
@ from several different causes

Fibrotic Liver

. Di
e

Genetic : HFE, Wilson...

Autoimmune Diseases




(> A progressif mechanism defined by 5 histological stages
(METAVIR)

FO : Normal Liver

Mild Hepatitis

FO,F1:20-30%
F1 : Peripoial Fibrosis

—A A o Aoz [ ] e
In patients with viral hepatitis (including HIV/HCV), there are two clinically

relevant endpoints:
- detection of significant fibrosis
- detection of cirrhosis. ++++++

1l

F3 : fibrosis septal with cirrhosis
F3—F4:20-35% @

F4 : Cirrhosis

FO — F4 : 20 to 35 years if progression




Q Risk for Liver Cancer even After SVR is Achieved

| HCC Incidence Following SVR: by Cirrhosis

o Dﬂc-.; Results: HCC Incidence Rates in SVR vs no SVR

o 0.

-E 0.08

¢ 0.07 * The incidence rate of HCC in patients with SVR

2 0.06 3.27/1000 PY (0.327% per year)

'@ 0.05

E 0.04 * The incidence rate of HCC in patients with no SVR i

§ 003 was 13.2 per 1000 PY (1.32% per year) 0SS

3 0.02

£

3 ”-'5'; * HR of 0.358 for SVR vs. no SVR
0 1 2 3 4 5 b 7
. Years after SVR

Note: 0.1is 10%

El-Serag et al. AASLD 2015




@ Fibrosis is a dynamic process

Reversible Process

Fibrogeneése

Fibrolyse



. Progression of liver fibrosis

F MET;AVIR Rapid Intermediate
3
2
1
Slow fibroser
: 0 10 20 30 40 50

Duration in xears

Poynard T et al, Lancet 1997; 349: 825 n=1157



Dynamlque de la Fibrose hépatique
Iﬂogressmn exponentielle

Hypothese Hypothése
linéaire non linéaire
F Mtv F Mtv
F4 — F4

Aire de fibrose (%) F3 —

F2 —
F1_|




The relevance of Liver Biopsy
in predicting fibrosis progression




. The limits of liver biopsy

Fibro‘sis area %)

F2

Size of liver biopsy at least 25 mm

Bedossa.P et al Hepatology 2003; 38 : 1449-1457
Poniachik J et al. Gastrointest Endosc 1996;43: 568-571

40%;
30%;
20%;
10%;

0%:

Fibrosis left lobe vs right lobe vs
124 patients : Discordance 33 %

Regev A, el al. Am J Gastroenterol 2002; 97: 2614-2618
Poynard T et al. Clin Chem 2004; 50: 1344-1355













. Liver Histology evaluation
SW|tch From Invasive vs non invasive process

Virus Patient Physician




@ Non-invasive tests for evaluation of liver disease
_ severity and prognosis

Blood markers Liver Stiffness Measurement



. Serum BioMarkers of liver injury

Fibrotic Liver
Disease

TIMP 1, PIIINP

Hyaluronate

PT, Bilirubin, Albumin,
Pugh, MELD, Maddrey

Alfa-Foeto Protein




- Performance comparison of tests
® depends on variables composites

An AUROC >0.90 cannot be achieved for
a perfect marker of liver disease

Performance diagno

AUROC



. Non invasive Serum markers of liver injury :

Non HCV specific “ HBV specific
“ih

 APRI

* Forns

* Fibrotest®

* Fibrospect Il ®
* Fibrometre ®
* Hepascore

e ELF®

* Hui Score
* Zeng Score

* Fib-4



Diagnostic performance of serum biomarkers of
@ fibrosis for significant fibrosis and cirrhosis in
- patients with chronic liver disease.

Biomarkers Etiologies  Year Patients Fz2 F4 Cut-offs AUROC Se Sp cC
(n) (%) (%) (%) (%) (%)
FibroTest® [21] HCV 2001 339 80 >(0.48 0.87 75 85 46
Forns Index [22] HCV 2002 476 26 <4.2>6.9 0.81 30-94 51-95 45
APRI [23] HCV 2003 270 50 =0.5>1.5 0.80 41-91 47-95 44
17 <1.0 2.0 0.89 of-8Y T0-93 12
FibroSpectll® [24] HCV 2004 696 52 >(.36 0.83 77 73 7o
MP3 [25] HCV 2004 194 45 <0.3>0.4 0.82 35-65 85-96 n.a.
FPI [26] HCV 2005 302 48 =0.2 =0.8 0.77 42-85 48-98 40-49
Hepascore® [27] HCV 2005 211 57 20.5 0.82 63 89 92
16 >(.84 0.89 71 89 n.a.
Lok index [28] HCV 2005 1141 38 <0.2=20.5 0.81 40-98 53-99 52
GUCI [29] HCV 2005 179 12 >0.1 0.85 80 70 n.a.
ViraHep-C [30] HCV 2006 398 37 <0.22 >0.55 0.83 51-90 54-90 52
Fibroindex [31] HCV 2007 360 50 <1.25 2225 0.83 30-40 97-97 35
FIB-4 [32] HCV 2007 830 17* <1.45>3.25 0.85 38-74 81-98 68
HAIL T-C model [33]  HCV 2008 512 38 <0 2=05 081 A7.88 45.92 A8
Hui Score [36] HBV 2005 235 25 <0.15>0.5 0.79 37-88 50-88 49
Zeng score [37] HBV 2005 372 58 <3.0 >8.7 0.77 40-98 28-90 35
FIB-4 [39] HIV-HCV 2006 832 22 <1.45>3.25 0.76 70 97 62
ELF® [34] Mixed 2004 1021/496** 40 0.102 0.78 87 51 n.a.
2005 12 n.a. 0.89 n.a. n.a. n.a.
Fibrometer® [35] Mixed 2007 598/503** 56 n.a. 0.89 80 84 82
NFS [40] NAFLD 2008 733 27 <-1.455>0676 0.82 43-77 97-97 68
BARD score [41] NAFLD 669 300 =22 0.81 n.a. n.a. n.a.

EASL Clinical guidelines practices



‘ HIV-HCV patients : Non-invasive tests Diagnostic
performances

. 5 >F2 0,49 0.64 [0.58.0.70] 83% 35% {Cacoub, 2008 #12}
AL e F4 0,75 0.81[0.76:0.85] 32% 97% {Cacoub, 2008 #12}
e >F2 0,50 0.70 [0.64 :0.76]  80% 41% {Cacoub, 2008 #12}

F4 ] 0.84[0.78:0.88] - ] {Cacoub, 2008 #12}
Heascore >F2 0,50 0.69[0.63:0.74] 82% 39% {Cacoub, 2008 #12}
P F4 0,84 0.83[0.78:0.88] 18% 98% {Cacoub, 2008 #12}
4.5 kPa 0.72 [0.60 :0.84] 64% 63% {de Ledinghen, 2006
. .72 [0.60 :0. e
9 9 Miailhes, 2011
>F2 5,9 kPa 0.85[0.75:0.95] % i i #f; L
[0) (o) h -
7,0 kPa 0.93[0.85-1.00] % 81% {Sag; o #Cl‘zr}'de'
9 9 Miailhes, 2011
FibroScan® 9,4 kPa 0.96[0.92:1.00] °% = i #f; L
11.8 kPa 0.97 [0.94 :1.00] 81% 100% {de Ledinghen, 2006
' =/ 189%5 L #15).
F4
) 57% 100% {Sanchez-Conde,
14.0 kPa 0.99 [0.97 :1.00] Sy
145 kPa 0.97 [0.94 :1.00] 88% 96% {de Ledinghen, 2006
' 2189554 #15)

Morlat Report



. Measurement of Liver Stiffness

Shear Stiffaoss (WPa) |

o M & W W

]
]
EEEEET (T

Acoustic waves at 60Hz
Imaging time: 15 soc ,r?'

Fibroscan : Transient ARFI :Acoustic Radiation SWE : Supersonic
Elastography Force Impulse Elastography shear wave imaging

MR elastography




@ ribroscan : Transient Elastography

F4

Castara et al. Gastroenterology 2005; 128: 343-50.
I I

7.1 kPaforF2>22 9.5 kPa forF 23 12.5 kPa for F4




y Correct interpretation of TE results in clinical practice
must consider the following parameters

® |QR/ median value (<30%),
® Serum aminotransferases levels (<5 x ULN),

® BMI (use XL probe above 30 kg/m?2 or if skin-to- capsule
distance is >25 mm),

® Absence of extra-hepatic cholestasis,
® Absence of right heart failure, or other causes of congestive liver

® Absence of ongoing excessive alcohol intake



@ Ends point in Hepatitis B and C

F1 F2 F3

Indication for antiviral treatment

Screening for Eosophageal varices

Screening for Hepatocellular carcinoma




@ Cirrhosis Complication

VO grade 2 ou 3

N=711 patients (cirrhose n=95%)

Chanteloup et al. AASLD Boston 2004




Q Measurement of Liver Stiffness

Fibroscan : .

pSWE/ARFI performs better for detecting cirrhosis than
significant fibrosis and is better validated in chronic
hepatitis C than for hepatitis B, HIV-HCV coinfection,
NAFLD and other liver diseases (A1)

pSWE/ARFI shows equivalent performance to TE for
detecting significant fibrosis and cirrhosis (A1)

ZD-SWE is a promising technique that is currently
under investigation. It seems to be at least equivalent
to TE and pSWE/ARFI for non-invasive staging of liver
fibrosis in viral hepatitis (B1)

Comparison between MR elastography and TE has
provided conflicting results. Further data are needed
(A1)

Elastography

Force Impulse Elastography shear wave imaging

" MR elastography



~ Respective advantages and disadvantages of
) currently available non-invasive methods in patients
with chronic liver diseases

Serum biomarkers

Measurement of liver stiffness
2D-SWE

Transient elastography ARFI (pSWE)

MR elastography

Advantages

* Good reprogucipility

= High applicability (95%)

= No cost and wide availability
(non-patented)

= Well validated

= Can be performed in the
outpatient clinic

[ Wostwidely used and |
validated technigue:
standard to be beaten
User-friendly (performed
at bedside; rapid, easy to
learn)

High range of values (2-7§
kPa)

Quality criteria well defined
Good reproducibility

High performance for
cirrhosis (AUROC >0.9)
Prognostic value in
cirrhosis

.

Can be implemented on a
regular US machine

ROl smaller than TE but
location chosen by the
operator

Higher applicability than TE -

(ascites and obesity)
Performance equivalent
to that of TE for significant
fibrosis and cirrhosis

Can be implemented on a
regular US machine

ROl can be adjusted in size
and location and chosen by
the operator

Measures liver stiffness in
real-time

High range of values (2-150
kPa)

Good applicability

High performance for
cirrhosis

*

Can be implemented on a
regular MRI machine
Examination of the whole
liver

Higher applicability than
TE (ascites and obesity)
High performance for
cirrhosis

Disadvantages

* Non-specific of the liver

= Unable to discriminate
between intermediate stages
of fibrosis

* Performance not as good as
TE for cirrhosis

» Cost and limited availability
(proprietary)

« Limitations (hemolysis,
Gilbert syndrome,
inflammation...)

« Requires a dedicated
device

+ ROI cannct be chosen

= Unable to discriminate
between intermediate
ST.&QE'S of fibrosis

= Applicability (80%) lower
than serum biomarker:
(obesity, ascites, operator
experience)

+ False positive in case of
acute hepatitis, extra-
hepatic cholestasis, liver
congestion, food intake and
excessive alcohol intake

Unable to discriminate
between intermediate
stages of fibrosis
Units (m/sec) different from
that of TE (kPa)
Narrow range of values
(0.5-4.4 m/sec)
Quality criteria not well
defined
Prognostic value in
cirrhosis?

Further validation warranted
Unable to discriminate
between intermediate
stages of fibrosis

Quality criteria not well
defined

Learning curve?

Influence of inflammation?

Further validation
warranted especially in
comparison with TE

Mot applicable in case of
iron overload

Requires a MRI facility
Time-consuming

Costly




Q The lessons from Hepatitis C

Fibrosis stage can be assessed by non-invasive
methods initially, with liver biopsy reserved for cases
where there is uncertainty or potential additional
etiologies .
(recommendation B1)  ¢8s EASL &%

EASL clinical Practices Guidelines 2014




Proposed algorithm for the use of non-invasive tests in
‘ treatment naive patients with Hepatitis C with or without
~ HIV coinfection

Hepatitis C
(HIV coinfection)
Treatment-naive
v
Combine
Two non-invasive
tests:
TE + serum
biomarker
I
v ¥
Discordance » Concordance
A v : ¥
Repeat exams and Mo severe fibrosis- Severe fibrosis-
search for cirrhosis cirrhosis
explanations
Discordance ¥ - '
Mo liver biopsy No liver biopsy
follow-up or antiviral || antiviral treatment
treatment screening for
(if extra-hepatic varices
manifestations) screening for HCC




AFERE

ASSOCIATION FRAMCAISE POLE [ETURE DU FOIE

Recommandations

La maladie hépatigue est sévére

PBH antérieure F3 ou F4

Ou Fibroscan 2z 9.5 kPa

Ou FibroTest = 0,58

Ou FibroMeétre = 0.63

Le bénefice clinique a traiter rapidement le malade est important: diminution du risque de
décompensation de la maladie hepaligue, diminution du risque de carcinome heépatocellulaire,
amelioration de la survie.

La maladie hépatique est peu sévére

Fibroscan < 5.6 kPa =

ou FibroTest < 0.27 Surveillance annuelle. Le traitement & court

ou FibroMetre < 0,33 terme n'est pas néce

Le bénsfice clinigue & traiter le malade dans l'annge qui vient n'est pas montré. Cependanl une
surveillance annuelle par l'une de ces méthodes esl recommandée.

La maladie hépatigue est difficile & évaluer

Fibroscan 56 — 9.4 kPa

ou FibroTest 0,27 = 0,58 Faire un deuxiéme test

ou FibroMeétre 0,33 = 0,62

Lorsque deux méthodes sont ulilisées successivement, Il convient d'associer une mesure de
I'&lasticité hépatique a un test sanguin (et non deux tests sanguins).

Fibroscan 5,6 — 9.4 kPa et Fibrotest = 0.59
ou Fibroscan 5.6 = 9.4 kPa et Fibrometre = 0,63

FibroTest 0,27 = 0,58 et Fibroscan z 9,5 kPa
ou Fibrométre 0,33 = 0,62 et Fibroscan =z 9.5 kPa

Fibroscan < 7,1 kFa et Fibrotest < 0,48
ou Fibroscan < 7,1 kPa et Fibrométre < 0,41

Suwnliinnm d un an et envisager un
Dans les aulres cas traitement & moyen terme (2 4 3 ans)

- aan




Overview of biomarkers for viral
evolution and liver disease progression
in Hepatitis B




f‘EProposed algorithm for the use of transient elastography
~ in treatment-naive patients with Hepatitis B
JOURNAL OF HEPATOLOGY

Hapatits B
Treatment-naive

| Measurement of liver stifiness (TE) |

Normal ALT |  Eevated ATt <sxuN |
ll L I r L J L3
[ <6 kPa | | 59 kPa ] [ >4 kPa J | <6kPa | | 6-12kPa | >12 kPa
1 |
Mo significant Gray Savers fibrosis ; - Severe fibrosis
fibrosts area cirrhosis oo ﬁ bty
I | | |
Whatever HBY DNA level Exclude other Whatever HBV DNA lavel
and causes of and
HBeAg stalus alevaled ALT HBaaAg status
Conside
Hw:; . Liver blopsy || Consider treatmant Bl e Liver biopsy || Consider treatment
low-up if results Influence || scraening for varicas (if resuits influence || screening for varices
HBV ?S:ru 2000 : e monsoaroent and HCC




Trends in Liver Biopsy practice in HCV vs HBV
. from 2000 -2013

* HCcV

800

700

500
400

300

HBV

200 — —
_-K _—

100

2000 2003 2005 2006 2007 2008 2009 2010 2011 2012 2013

Courtsey Pierre Bedossa
.



. “Back to the future with Australia Antigen”




. Plasma HBsAg: Measurement

— &= Virions 42 nm
] Filaments 22 nm

< plasma_ Spherical particles 22nm
EWBCs&pIateIets

RBCs

Liver Histological assessement

cccDNA g

e AT

Treatment Indication

Monitoring antiviral Therapy Prediction of Response



| Impairéd Intrahepatic Hepatitis B Virus Productivity Contributes to Low
Viremia in Most HBeAg-Negative Patients

1 2 3
P=.0001
- 2 p=o04 | | Relationship between HBsAg serum
8 | | S levels (by the Laurell test) and
o 5l L intrahepatic cccDNA amounts
§ ‘ (median values 0.07, 0.3 and 1.8
o) 0 ;‘ cccDNA copies/cell)
o
8
o' B
3
-2 -
. 3 0

HBsAg: =<0.5-<15 15-<35 235 (ug/mlL)
GASTROENTEROLOGY 2007;133:843-852

Low levels of serum HbsAg titers are correlated with low quantity of liver cccDNA




" HBsAg s a reliable marker

~@- HBsAg log IU/ml ~@- HBV DNA log Ulml —@- ALT (xN)

_—
|
|
|
|
-_—
-_—
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|
[
|
©O=_2NWHA OO N®®

|
1
|
-
o

| .

3-8 o o

oo 0

Martinot-Peinoux Liver International 2013:125:132 Martinot-Peignoux et al. J Clin Virol 2013



. HBs Inactive carrier definition

EASL2009 |

EASL 2012

/\

|

Non invasive test

<F1
J \
Survey : 3 —bmois DNA < 2 000 2 000 — 20 000
3 — 6 month / 3 month- 3 year

- ____ __________ |
« inactive carriers with

46 high viral load »



‘ Histological lesions risk

» Meta-analysis : 6 studies, 335 patients with normal ALT / Liver biopsies

B Fibrosis > 1 B Activity > 1

1.4% 0.7% ‘

DNA VHB < 2 000 2 000 < DNA HBV <20 000

73

47 Papatheodoridis et al, J Hepatol 2012



Inactive Carriers Prognosis

._’_\ o

o\o Incidence of HBsAg spontaneous loss
o
HBsAg < 100 IU/ml
3 HBsAg 100-999 IU/ml
HBsAg > 1000 IU/ml
o
o
o
(Q\
o
1 3 3) 7 9 11 13 15 vyears

Tseng et al, Gastroenterology 2011



Asian HBeAg ()
HBV carriers

Tseng Algorithm from REVEAL cohort

=2000 IU/mL

Risk level

+ High

HBV DNA >

Abnarmal

o

» Intermediate

21000 IU/mL

<2000 lU/m

ALT

> — Low

¥ N

L Minimal
<1000 [L/mL

Follow-up interval or management

<3 months or start treatment

3-6 months

6-12 months

12 months




@ HCC risk Prediction

10
REVEAL Study :n =3 411
HBsAg level (IU/mL)
81 <1000 HBV DNA <2000 Ul/ml |
______ > 1
L. Logrank P <.001 ____I
20 Initial HBV DNA /HBsAg 6- __d
g | 1000 S
—_ n = 105+/100-999 . 4 i
X — 85+/<199 17,2 % i
~ 16 - e 104-<10°/ 1000+ . o
S qq | —10%<10°/100-999 1939 2 —
T —_— 13,6 % i _‘_rr—’i
S qp | == 10%/1000+ ol -t
s e 10*/100-999 ©o 2 4 6 8 10 12 14 16 18 20
2 10  ——10%/<100 »
% 204  HBsAg level (IU/mL)
.6 8 — 18 <1000
e - v a4 | " =1000 HBV DNA 22000 Ul/ml | -
= 5 187 Logrank P = 247 ="
0 1
=
4
E 2
3
g o *
0 2 4 6 8 10 12 14 16 18 20

CHC minimal risk HBsAg <1000 Ul/ml and DNA <2000 Ul/ml



How fin,,djfé solution for alternative to indefinite nucleoside
analogue therapy in patients chronic HBV infection?



Finite treatment duration unlikely

Patien\f‘ks. receiving long-term NUCs therapy
Prediction of HBs loss after achieving undetectable

P HBV DNA
50%
ffffffff 12% 19% 19%
<10 10-20 20-30 ~30)

===
Average decline/year 0.11 log4, (0.02-0.42 Years



Doctor, for how long should
| take the pills ?

Well, let’s talk in 2064..




@ How find a solution for alternative to indefinite
nucleos(t)ide analogue (NA) therapy in patients chron
hepatitis B, two concepts were developed

® Add-on Therapy

® Swiching Therapy



ADIjING PEGINTERFERON TO ENTECAVIR INCREASES RESPONSE RATES IN
IﬁAG-POSITIVE CHRONIC HEPATITIS B PATIENTS: WEEK 96 RESULTS OF A
QLOBAL MULTICENTER RANDOMISED TRIAL (ARES STUDY)

Week 96: PEG-IFN add-on results in more
response

ETV
ETV PEG-IFN add-on

s
o

p=0.059
26

(%
=

N
()

—h
S

©
»
8
=
©
o
)
c
o]
o
o
o
a2

HBeAg loss HBeAg seroconversion HBsAg <1000 IW/miL
& HBV DNA =200 IL/mL & HBV DMA =200 IL¥mL

S

Mota: patients with a reeponss at week 48 stopped all reatment at week T2 Thiz iz a cross-sectional analy=is at wesk BE



A‘I-on of peg interferon to a stable nucleoside regimen

Pegasys 180 ug

48 weeks

2 ¢

Analogues 144 weeks

Bourliere M AASLD 2014



88

Add-on of peg interferon to a stable nucleoside regimel

Loss of HBsAg at W48

Analogue PEG-IFN + analogue p

Loss HBSAg ITT 1/93 (1 %) 7/90 (8 %) 0,0327

Loss HBsAg
in patients with 1/91 (1 %) 7/82 (9 %) 0,0276
complete dosage

At W 48 : Add-on Peg IFN increase the loss of Hbs Ag specifically
in the subgroup of patient with abselie titer < 1000 Ul/ml



| Ho&find a solution for alternative to indefinite
nucteos(t)ide analogue (NA) therapy in patients chronic
~hepatitis B, two concepts were developed

® Add-on Therapy

® Swiching Therapy



Swi Eing from long-term entecavir to peginterferon alfa-2a (40 kD) induces HBeAg
ser@onversion/HBsAg loss in patients with HBeAg-positive chronic hepatitis B

~ (The OSST study)

Study design

» Randomized, multicenter, open-label study

» Primary endpoint: HBeAg seroconversion at end of
treatment (week 48)

» Secondary endpoint: HBsAg loss at week 48

- HBY DNA <10° copies/mL Switch to PeglFNa-2a 180 pg/week for 48 weeks

= HBeAg <100 PEIU/mL

ETV 0.5 mg QD
(N=200)

~ 9-36 months

QD = once daily; PEIU = validated with in-house reference standards obtained from Paul Ehrich Institute



? Reponse rates at week 48 of treatment
with PeglFNa-2a: ITT population

B PeglFN-a2a (n=97)
B ETV (n=100)

=0.0014*
& p=0.0569"

9.3t 4.1
om0

HBV DNA HBeAg HBsAg loss HBsAg
<1000 copies/mL seroconversion seroconversion

* Fisher Exact test, other p-values are using Chi-Squared Test
T Updated data from time of abstract submission
ITT = intention-to-treat

e
4+ ]
N
D
e
=
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wn
=
o
=B
wn
D
1




BeAg loss + HBsAg <1500 IU/mL at baseline was
associated with HBeAg seroconversion (37.5%) and HBsA«
loss (25.0%) at week 48 (PeglFNa-2a arm)

® <1500 IU/mL ®=1500 IU/mL

HBeAg seroconversion HBsAg loss*

n
o

p=0.0167

o

37.5

£
00
.¢
x
@
@
S

4
30
2

o

hemd
o
Ly
@
kb
[4e]
S
QD
n
S
=
Q
wn
@

(1.

=2
o

HBeAgloss HBeAg-positive HBeAgloss HBeAg positive

Baseline HBeAg status
Patients with available data at week 48
Two patients with HBsAg loss had missing data at baseline and were excluded from this analysis
HBsAg <1500 IL/mL was determined by ROC analysis as the optimal cut-off in predicting HBsAg loss at week 48
his cut-off is updated from time of abstract submission




How find a solution for alternative to indefinite
- nucleos(t)ide analogue (NA) therapy in patients chron
hepatitis B, two concepts were developed

® Add-on Therapy

® Swiching Therapy

® Add-on therapy with Extention of duration
based on HBsAg Kinetics



. HBeAg negative :PEG-IFNoa-2a: 96 w > 48w

Results 12 month after stopping therapy PEG-IFNa-2a
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A RESPONSE-GUIDED APPROACH BASED ON HBSAG
KINETICS MAY IDENTIFY PATIENTS WITH THE GREATEST
CHANCE OF SUCCESS

Halfon P. J Hepatol 2014
-



The concept of “Time-individualized Peg-IFN
treatment” according to the evolution of HBsAg titer




,,f' TIME TO BECOME HBsAG NEGATIVE
EXTEND DURATION OF TREATMENT:
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Short Communication

Add-on peg-interferon leads to loss of HBsAg in patients with

- HBeAg-negative chronic hepatitis and HBV DNA fully suppressed
by long-term nucleotide analogs

@ CrossMark

Denis Ouzan®-**, Guillaume Pénaranda®, Héléne Joly?, Hacéne Khiri”, Antonnella Pironti 2,
Philippe Halfon P-<-*

HBs Ag levels of 10 HBe Ag negative patients who received additional Peg-interferon
alpha2a during 48- 96 weeks to a stable NUCs therapy

All patients were treated with NUCs (3-7yrs) with HBVDNA neg since more than three years
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Q HBsAg monitoring during interferon treatment
~~ for chronic hepatitis delta in four patients
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HBsAg titer decline constitutes a useful tool to predict
the loss of HBsAg and the optimal duration of Peg-IFN
therapy and add-on therapy



Q Home Messages : Non Invasive tests

® Non-invasive tests should always be interpreted by specialists in
liver disease, according to the clinical context, considering the
results of other tests (biochemical, radiological and endoscopic) and
taking into account the recommended quality criteria for each test
and its possible pitfalls

® Serum biomarkers can be used in clinical practice due to their high
applicability (>95%) and good interlaboratory reproducibility.
However, they should be preferably obtained in fasting patients
(particularly those including hyaluronic acid) and following the
manufacturer’s recommendations for the patented tests

® TE is a fast, simple, safe and easy to learn procedure that is widely
available. Its main limitation is the impossibility of obtaining results
in case of ascites or morbid obesity and its limited applicability in

case of obesity and limited operator experience
.



@ Conclusions : The usefulness of quantitative
 HBsAg

Decisional algorithms based on HBsAg and HBV DNA kinetics leading to
response guided therapy are needed

Stopping rules should be defined at a specific time point using an optimal
HBsAg cut-off or HBsAg Kinetics

“Time-individualized Peg-IFN treatment” according to the evolution of
HBsAg titer should be validated in large clinical trial

HBsAg monitoring have to be considered in EASL, APASL and AASLD
recommandations
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