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Non invasive methods:
An exponential increase in publications!
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Available non-invasive 
methods
2 different but complementary approaches 

Serum Biomarkers

« Biological » approach

Castera & Pinzani. Lancet 2010; 375: 419-20 

 « Physical » approach

Liver stiffness



Serum biomarkers

Zeng score

Hui Score

HBV specificNon specific (HCV)

APRI

Forns Index 

FibroSpect II®

ELF®

FibroTest®

Hepascore®

FibroMeters®

FIB-4



APRI and FibroTest® are the most validated

AST x 100

Platelet 
APRI =

 Non patented Patented

Chou & Wasson. Ann Intern Med 2013; 158: 807-20

N=54 studies

N=25 studies



Liver stiffness measurement

FibroScan ARFI SWE



The lessons from hepatitis C

Transient elastographySerum markers

or

+

http://www.has-sante.fr 2008http://www.has-sante.fr 2006

Use as first line assessment in naive 
patients without comorbidities 

EASL Clinical Practice Guidelines. J Hepatol 2011; 55: 245-64 

EASL Clinical Practice Guidelines. J Hepatol 2014; in press

http://www.has-sante.fr/
http://www.has-sante.fr/


Impact of the use of non-invasive tests on the 
need for liver biopsy in hepatitis C in France

N = 546
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Trends in Liver biopsy practice: 
HCV vs. HBV

The Beaujon experience 2000-2013

HCV

HBV

Courtesy of Pierre Bedossa



Assessing the stage 

of liver disease



End points in viral hepatitis 
B

F0 F1 F2 F3 F4

Indication for antiviral treatment

Screening for Hepatocellular carcinoma

Screening for Eosophageal varices



Serum biomarkers 
Comparative performance 

Degos et al. J Hepatol 2010; 53: 1013-21N= 1307 patients; F2: 57%; F4: 14%

P=NS P=NS



Applicability of serum biomarkers

Poynard et al. BMC Gastroenterol 2011; 11; 39.



FibroScan
Hepatitis B vs. Hepatitis C

N= 565 patients (202 HBV & 363 HCV)

Cardoso et al. Liver Int 2012; 32: 612-27

Significant fibrosis

AUROCs

HCV 0.87

HBV 0.87

Cirrhosis

AUROCs

HCV 0.95

HBV 0.95

P=NS P=NS



FibroScan: 
meta-analyses

Chon et al. PLoS ONE 2012 7(9): e44930



Cut-offs 
Hepatitis C vs. hepatitis B

.

Castera L . Gastroenterology 2012; 142: 1293-302



12.9

Detection of cirrhosis
(n=284 HBV patients)

3 75

F = 4
46%

12%

F < 4 
94%

88%

AUROC=0.90Correctly classified 89 %

Degos et al. J Hepatol 2010; 53: 1013-21



Cirrhosis: Post-test probabilities
 (pre-test:14%)

N=1307 patients with viral hepatitis; 14% with cirrhosis
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Degos et al. J Hepatol 2010; 53: 1013-21



How to interpret FibroScan results
manufacturer’s recommendations

Success rate > 60%

10 validated measures

IQR < 30% median

Castera, Forns & Alberti. J Hepatol 2008; 48: 835-47



Applicability of transient elastography

Unreliable 15.8%

 IQR/LSM > 30%

9.2%

 SR < 60%

8.1%

VS < 10

3.1%

Failure 3.1%

Valid shot = 0

Castéra et al. Hepatology 2010; 51: 828-35

FibroScan 
not applicable 
in 20% 
of cases

N=13669 examinations

Obesity Operator 
experience



Confounders for liver stiffness

Tapper, Castera, Afdhal. Clin Gastroenterol Hepatol 2014; In press

confounders
Non-

fasting



Influence of food intake

Arena et al. Hepatology 2013; 58: 65-72    

Mederacke et al. Liver Int 2009; 29: 1500-6    

TE should be performed 
in fasting patients



Confounders for liver stiffness

Tapper, Castera, Afdhal. Clin Gastroenterol Hepatol 2014; In press

confounders
Non-

fasting

Have patients fast 
for 6 hours prior

Obesity



Unreliable

 IQR/LSM > 30%

 SR < 60%

VS < 10

Failure

Valid shot = 0

XL Probe: 
Does it really overcome the limitations of M probe ?

XL vs. M probe: 
1% vs. 16%

N= 276 patients with BMI > 28 kg/m2 

Myers et al. Hepatology 2012; 55:199-208.   

XL vs. M probe: 
27% vs. 50%



Confounders for liver stiffness

Tapper, Castera, Afdhal. Clin Gastroenterol Hepatol 2014; In press

confounders
Non-

fasting

Have patients fast 
for 6 hours prior

Obesity

Use an XL probe 
at BMI > 30

Examine for right 
heart failure

congestion

Inexperience

Use operators 
with > 50 exams

Inflammation



Influence of inflammation

Coco et al. J Viral Hepat 2007; 14: 360-9
Arena et al. Hepatology 2008; 47: 380-4

10 patients with ALT flares
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Confounders of liver stiffness

Tapper, Castera, Afdhal. Clin Gastroenterol Hepatol 2014; In press

confounders
Non-

fasting

Have patients fast 
for 6 hours prior

Obesity

Use an XL probe 
at BMI > 30

Examine for right 
heart failure

congestion

Inexperience

Use operators 
with > 50 exams

Inflammation

Know the ALT



Chan et al. J Viral Hepat 2009; 16: 36-44

Adapt cut-offs according to ALT levels

�



Available non-invasive 
methods
2 different but complementary approaches 

Serum Biomarkers

« Biological » approach

Castera & Pinzani. Lancet 2010; 375: 419-20 

 « Physical » approach

Liver stiffness

?
=



Comparative performance 
significant fibrosis

Degos et al. J Hepatol 2010; 53: 1013-21

P=NS

N= 1307 patients; F2: 56%



N= 1307 patients; F4: 14%

Comparative performance 
cirrhosis

.

Degos et al. J Hepatol 2010; 53: 1013-21

P<0.0001



Castera L . Gastroenterology 2012; 142: 1293-302

• Good reproducibility
• High applicability (95%)
• Low cost & wide 

availability (non patented)

• Advantages
FibroScan

•  Genuine property of the liver
•  High performance for 

cirrhosis
•  User-friendly

• Advantages
Biomarkers

•  Disadvantages

• Non specific of the liver
•  Performance for cirrhosis
•  Cost & availability 

(patented)

•  Disadvantages

•  Low applicability (80%)
•  False positive (inflammation)
•  Requires a dedicated device-

Biomarkers vs. FibroScan
summary



What about combining 

both methods?



FibroScan Biomarkers







Combining methods increases 
diagnostic accuracy 



Castera et al. Gastroenterology 2005; 128: 343-50.

Combining methods increases 
diagnostic accuracy in hep C 

Liver stiffnessBiomarkers

+
Correctly 

classified F≥2: 

75%



Hepatitis B

Transient elastographySerum markers

?



Use in clinical practice 



Inactive carriers

HBV DNA < 20000 UI/mL

ALT = N

HBe Ac +

EASL CPG. J Hepatol 2012;57:167–185

Foie



329 HBV HBeAg neg patients  ; 201 inactive carriers

Castera et al. Aliment Pharmacol Ther  2011; 33: 455-65

FibroScan FibroTest APRI

HBV inactive carriers
FibroScan & biomarkers



Inactive carriers
relationship with HBV DNA

Castera et al. Aliment Pharmacol Ther  2011; 33: 455-65

329 HBV AgHBe neg patients  ; 201 inactive carriers



Chan et al. J Viral Hepat 2009; 16: 36-44

FibroScan 
Performance in inactive carriers



Follow-up of HBV inactive carriers

FibroScan FibroTest APRI

N=82 inactive carriers follow-up (median: 21.7 months)

Castera et al. Aliment Pharmacol Ther  2011; 33: 455-65



Castera et al. Aliment Pharmacol Ther  2011; 33: 455-65

N=82 inactive carriers follow-up (median: 21.7 months)

Follow-up of HBV inactive carriers



Decision to treat: Hep C

Antiviral 

treatment

Foie

HCV genotype IL28B ?



Decision to treat: Hep B

Antiviral 

treatment

ALT/AST

Foie

HBV DNAHBe Ag/Ab



• Curative treatment

• Finite duration (6-12 mths)

• Side-effects

Hepatitis B

•  Suppressive treatment

•  Prolonged treatment

•  Very few side effects

•  Long-term side effects?

•  Inflammation important

Hepatitis C

Antiviral treatment
Hep. C vs. Hep. B

≠



HBV DNA > 2000 IU/mL

ALT > ULN

 HBe Ag +/-

EASL CPG. J Hepatol 2012;57:167–185

Foie
≥ A2/F2

Indication for antiviral treatment



o If diagnosis of cirrhosis is clinically obvious or 
likely with FibroScan, liver biopsy is not needed.

o Antiviral treatment should be started and patients 
should be screened for eosophageal varices and 
HCC.

Indication for antiviral treatment



ADN VHB > 20000 UI/mL

ALAT > 2 x N

Ag HBe +/-

EASL CPG. J Hepatol 2012;57:167–185

Foie

Indication for antiviral treatment



Take Home messages

o Non invasive methods are reliable  in Hepatitis B.

o Serum biomarkers have equivalent performance between 

patented and non patented and high applicability.

o TE is currently the most accurate method for detecting 

cirrhosis but cut-offs need to be adapted according to 

ALT levels and its applicability is limited in obesity.

o Strategy combining two unrelated methods (TE + serum 

markers) remains to be validated in hepatitis B.



Hepatology Unit:  Aurelie Plessier, Claire Francoz, Nathalie Boyer, Tarik Asselah, 
Richard Moreau, Didier Lebrec, Dominique Valla, Patrick Marcellin, François Durand

Surgery Unit: Olivier Farges, Jacques Belghiti

Radiology Unit: Marie-Pierre Vuillerme, Maxime Ronot, Valérie Vilgrain 

Pathology Unit: Valérie Paradis, Pierre Bedossa
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