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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

30.1%*

12.4%

12.8%

� 23 820 adults, Taiwan

� 1095 anti-HCV positive 

� 760 (69%)  detectable Viral 

RNA 

HCV+, RNA-

35

30

25

20

15

10

5

0

(n=2,394)
M

o
rt

a
li

té
 c

u
m

u
la

ti
v

e
 (

%
)

Follow-up (years)

0 2 4 6 8 10 12 14 16 18 20

HCV+, RNA+

HCV-

Lee MH, et al. J Infect Dis 2012;206:469-77



Measuring HCV RNA is/was key to treatment 
success and personalized healthcare

ALT and other markers

HCV antibody

HCV RNA Qualitative: 
confirmation

of antibody test

HCV RNA Quant

Viral genotype

IL 28B polymorphism

Fibrosis score

HCV RNA Quant

HCV RNA Quant

Resistance

Diagnosis
Treatment 

decision

On 

treatment/ 

response

prediction

Evaluate/

individualize 

treatment

End of 

treatment 

& follow-

up (SVR)

HCV RNA Quant

EASL. J Hepatol 2011;55:245. 

Do we need any biomarkers for viral evolution and 

liver disease progression

with a SVR > 90% using the DAA?



IFN

Genotype Subtype Cirrhosis

Challenges

Prior Tx/

IL28B
BMIRace HCV RNA

Treatment Duration

NucNuc High barrier 

to resistance
Nuc

RBV NS5A NNI

Low barrier 

to resistance

(esp to GT1a)

NS5A NNI

PI
Modest barrier 

to resistance

(esp to GT1a)

PIPI

The HCV Toolbox : Change of paradigm 

with the DAA
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The HCV Toolbox: Mix and Match

Genotype Subtype Cirrhosis

Challenges Treatment Duration

RBV
Nuc

PI

NS5A NNINS5A

PI

Nuc
RBV NNINS5A

PI

Nuc
RBV



Hemorrhage Liver Failure Cancer

F4

F3

F2

F1

F0

Fibrotic Liver
Disease

Liver fibrosis is the common stage of liver dammage

from several different causes

Viral : HCV, HBV.. Metabolic

Genetic : HFE, Wilson…Alcohol

Autoimmune Diseases



A progressif  mechanism defined by  5 histological stages 
(METAVIR)

F0 : Normal Liver

F1 : Periportal Fibrosis

F2 : Septal Fibrosis

F3 : fibrosis septal with cirrhosis

F4 : Cirrhosis

Mild Hepatitis

F0, F1 : 20 – 30 %

F0, F1, F2 : 70%

F3 – F4 : 20 – 35%

F0 – F4 : 20 to 35 years if progression

In patients with viral hepatitis (including HIV/HCV), there are two clinically 

relevant endpoints: 

- detection of significant fibrosis 

- detection  of cirrhosis. ++++++



Risk for Liver Cancer even After SVR is Achieved

El-Serag et al. AASLD 2015



Fibrosis is a dynamic process 

Fibrogenèse

Fibrolyse

Reversible Process



Progression of liver fibrosis

0

1

2

3

4

0 10 20 30 40 50

F METAVIR

Duration in years

Rapid Intermediate

Slow fibroser

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



Dynamique de la Fibrose hépatique 

Progression exponentielle 
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The relevance of Liver Biopsy

in predicting fibrosis progression



cm

Size of liver biopsy at least 25 mm  
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124 patients : Discordance 33 %

Bedossa.P et al Hepatology 2003; 38 : 1449-1457                               Regev A, el al. Am J Gastroenterol 2002; 97: 2614-2618

Poniachik J et al. Gastrointest Endosc 1996;43: 568-571                     Poynard T et al. Clin Chem 2004; 50: 1344-1355

The limits of liver biopsy 
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Liver Histology evaluation
Switch : 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



Hemorrhage Liver Failure Cancer

F4

F3

F2

F1

F0

Fibrotic Liver
Disease

PT, Bilirubin, Albumin, 

Pugh, MELD, Maddrey

Hyaluronate

Alfa-Foeto Protein

Serum BioMarkers of liver injury

TIMP 1, PIIINP



Performance comparison of tests 

depends on variables composites 
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An AUROC >0.90 cannot be achieved for 

a perfect marker of liver disease 



Non invasive Serum markers of liver injury : 

• APRI

• Forns

• Fibrotest®

• Fibrospect II ®

• Fibrometre ®

• Hepascore

• ELF ®

• Fib-4

• Hui Score

• Zeng Score

HBV specificNon HCV specific



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

EASL Clinical guidelines practices



HIV-HCV patients : Non-invasive tests Diagnostic 
performances

Test
Fibrosis

(Metavir)
Cut-off AUC [95% CI] PPV NPV

Référence

FibroTest®
≥ F2 0,49 0.64 [0.58 ;0.70] 83% 35% {Cacoub, 2008 #12}

F4 0,75 0.81 [0.76 ;0.85] 32% 97% {Cacoub, 2008 #12}

FibroMetre®
≥ F2 0,50 0.70 [0.64 ;0.76] 80% 41% {Cacoub, 2008 #12}

F4 - 0.84 [0.78 ;0.88] - - {Cacoub, 2008 #12}

Hepascore
≥ F2 0,50 0.69 [0.63 ;0.74] 82% 39% {Cacoub, 2008 #12}

F4 0,84 0.83 [0.78 ;0.88] 18% 98% {Cacoub, 2008 #12}

FibroScan®

≥ F2

4.5 kPa 0.72 [0.60 ;0.84]
64% 63% {de Ledinghen, 2006 

#15}

5,9 kPa 0.85 [0.75 ;0.95]
91% 74% {Miailhes, 2011 

#13}

7,0 kPa 0.93 [0.85-1.00]
70% 81% {Sanchez-Conde, 

2010 #14}

F4

9,4 kPa 0.96 [0.92 ;1.00]
79% 98% {Miailhes, 2011 

#13}

11,8 kPa 0.97 [0.94 ;1.00]
81% 100% {de Ledinghen, 2006 

#15}.

14,0 kPa 0.99 [0.97 ;1.00]
57% 100% {Sanchez-Conde, 

2010 #14}

14,5 kPa 0.97 [0.94 ;1.00]
88% 96% {de Ledinghen, 2006 

#15}

Morlat Report



Measurement of Liver Stiffness

Fibroscan : Transient

Elastography

ARFI :Acoustic Radiation

Force Impulse Elastography
SWE : Supersonic

shear wave imaging
MR elastography
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Correct interpretation of TE results in clinical practice 
must consider the following parameters

� IQR/ median value (<30%),

� Serum aminotransferases levels (<5 x ULN),

� BMI (use XL probe above 30 kg/m2 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



Cirrhosis Complication



Measurement of Liver Stiffness

ARFI :Acoustic Radiation

Force Impulse Elastography

Fibroscan : Transient

Elastography
SWE : Supersonic

shear wave imaging
MR elastography



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



The lessons from Hepatitis C

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





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



Proposed algorithm for the use of transient elastography

in treatment-naive patients with Hepatitis B



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

Courtsey Pierre Bedossa



“Back to the future with Australia Antigen”



Liver Histological assessement

Plasma  HBsAg: Measurement 

Virions                          42 nm

Filaments                      22 nm

Spherical particles       22nm

HBV Viral Load

cccDNA Correlation

Treatment Indication

Monitoring antiviral Therapy

Definition of Response

Prediction of Response



T.Volz et al.

Relationship between HBsAg serum 

levels (by the Laurell test)  and 

intrahepatic cccDNA amounts 

(median values 0.07, 0.3 and 1.8

cccDNA copies/cell)

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



HBsAg is a reliable marker
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HBs Inactive carrier definition

46

Survey :  3 –6mois

Non invasive test

<F1

ALT < N 

DNA < 20 000 UI/ml 

ALT < N

DNA < 2 000 UI/ml

AgHBe-

2 000 – 20 000

/ 3 month- 3 year

DNA < 2 000

3 – 6 month

EASL 2009 EASL 2012

« inactive carriers with

high viral load »



Histological lesions risk

47 Papatheodoridis et al, J Hepatol 2012

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

(%
)

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

N=                  142                                             73

Activity > 1Fibrosis > 1 

1.4%              0.7% 

7% 

10%



Tseng et al, Gastroenterology 2011

1 3 5 7 9 11 13 15   years

0
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0
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0
 %

Incidence of HBsAg spontaneous loss

HBsAg < 100 IU/ml

HBsAg 100-999 IU/ml

HBsAg > 1000 IU/ml

Inactive Carriers Prognosis



Tseng Algorithm from REVEAL cohort

49
Tseng et al, HEPATOLOGY, Vol. 57, No. 2, 2013:441-450



HCC risk Prediction
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How find a solution for alternative to indefinite nucleoside 
analogue therapy in patients chronic HBV infection?



Zoutendijk et al.  JID 2011;204:415

Chevaliez et al. J Hepatol 2013

Patients receiving long-term NUCs therapy 

Prediction of HBs loss after achieving undetectable 

HBV DNA

Finite treatment duration unlikely

12% 19%

50%

19%

<10 10-20            20-30 >30

Average decline/year 0.11 log
10
(0.02-0.42) Years



Doctor, for how long should 

I take the pills ? Well, let’s talk in 20648



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

� Add-on Therapy

� Swiching Therapy



ADDING PEGINTERFERON TO ENTECAVIR INCREASES RESPONSE RATES IN 

HBEAG-POSITIVE CHRONIC HEPATITIS B PATIENTS: WEEK 96 RESULTS OF A 

GLOBAL MULTICENTER RANDOMISED TRIAL (ARES STUDY)



NUCs

Pegasys 180 µg                        

48  weeks

Analogues 144 weeks

Analogues 48

weeks

≥ 1 an

*HBV DNA  

undetectable

Analogues  96 weeks

Assesment of 

HBsAg loss
30 centers

Randomisation

Add-on of peg interferon to a stable nucleoside regimen

Bourliere M AASLD 2014



Add-on of peg interferon to a stable nucleoside regimen

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

complete dosage

1/91 (1 %) 7/82 (9 %) 0,0276

Bourlière M , France, AASLD 2014, Abs. 1863 actualisé

88

At W 48 : Add-on Peg IFN increase the loss of Hbs Ag specifically

in the subgroup of patient with abselie titer < 1000 UI/ml 



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

� Add-on Therapy

� Swiching Therapy



Switching from long-term entecavir to peginterferon alfa-2a (40 kD) induces HBeAg
seroconversion/HBsAg loss in patients with HBeAg-positive chronic hepatitis B 
(The OSST study)

Ning et al J Hepatol 2014







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

� Add-on Therapy

� Swiching Therapy

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



Lampertico P  et al  .GUT 2012

Results 12 month after stopping therapy PEG-IFNα-2a

HBV DNA 

< 2 000 UI/ml
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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 

4 12 24 48 72

SOC

8



TIME TO BECOME HBsAG NEGATIVE

EXTEND DURATION OF TREATMENT:

4 12 24 48 9672



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

Ouzan D, Halfon  J Clin Virol 2013
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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



HBsAg monitoring during interferon treatment
for chronic hepatitis delta in four patients

Ouzan D, Halfon P et al J Hepatol 2013



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 



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




