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Limitations of liver biopsyLimitations of liver biopsy 

 Invasive

 Sampling error

 Interobserver variability

 Nondynamic evaluation of 

fibrosisfibrosis

Regev et al Am J Gastroenterol 2002; 97:2614 8Regev et al. Am J Gastroenterol 2002; 97:2614-8
Bedossa et al. Hepatology 2003;38: 1449-57
Rousselet et al. Hepatology 2005; 41: 257-64.



Limitations of liver biopsyLimitations of liver biopsy 

The patient perspective





Available non invasives methods 
2 different but complementary approaches

« Biological » approach « Physical » approach

AST x 100
APRI =

Serum markers Transient elastography

Platelet



Impact of the use of non invasive markers 
on the need for liver biopsy in CHC in France
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Wh t th di tiWh t th di tiWhat are the diagnostic What are the diagnostic 

performances of non invasive performances of non invasive 

methods?methods?



End points in viral hepatitisEnd points in viral hepatitis

F0 F1 F2 F3 F4F0 F1 F2 F3 F4

Indication for antiviral treatment

Screening for Eosophageal varices

Screening for Hepatocellular carcinoma



APRIAPRI
meta-analysis

CirrhosisSignificant fibrosis

AUROC: 0 76 (0 74 0 79) AUROC: 0 82 (0 79 0 86)AUROC: 0.76 (0.74- 0.79) AUROC: 0.82 (0.79- 0.86)

Shaheen et al. Hepatology 2008; 46: 912Shaheen et al. Hepatology 2008; 46: 912--2121

19 studies; N= 3778 patients; F2F3F4 47%



FibroTest®®®®
meta-analysis F≥2

AUROC: 0.84 (0.83-0.86)

Poynard et al. BMC Gastroenterol 2007; 7-4030 studies; N= 6378 patients



Other available serum markersOther available serum markersOther available serum markersOther available serum markers

Forns Index 
FibroSpectFibroSpect
MP3
ELF score
Fibrosis Probability IndexFibrosis Probability Index
Hepascore
FibroMeter
FibroindexFibroindex 
Virahep-C model



Comparative performance p p
serum biomarkers

P NS P NSP=NS P=NS

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



Transient elastographyTransient elastographyTransient elastographyTransient elastography
Diagnostic performanceDiagnostic performance
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Transient elastographyTransient elastographyTransient elastography Transient elastography 
MetaMeta--analysisanalysis

Significant fibrosis cirrhosis

AUROC:
0 84 (0 82 0 86)

AUROC: 
0 94 (0 93 0 95)0.84 (0.82-0.86) 0.94 (0.93-0.95)

Friedrich-Rust et al. Gastroenterology 2008; 134: 960-74



How do serum markers How do serum markers 

&&& & 

FibroScan compare ?FibroScan compare ?FibroScan compare ?FibroScan compare ?



Comparative performance 
significant fibrosis

P=NSP NS

Degos et al. J Hepatol 2010; 53: 1013-21N= 1307 patients; F2: 56%



Comparative performancep p
cirrhosis

P<0.0001

N= 1307 patients; F4: 14%
.

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



What about combining What about combining 

serum markersserum markersserum markers serum markers 

& FibroScan?& FibroScan?& FibroScan?& FibroScan?



Combining methods increases g
diagnostic accuracy 

C l

+
Correctly 
classified +for F≥2: 

75%

Transient elastographySerum markers

Castera et al. Gastroenterology 2005; 128: 343Castera et al. Gastroenterology 2005; 128: 343--50.50.

Transient elastography



Combining sequentially APRI & FibroTestg q y
the SAFE Biopsy algorithm

Significant fibrosis Cirrhosis

Sebastiani et al. J Hepatol 2006; 44: 686-93.

Sebastiani et al. Hepatology 2009; 49: 1821-7



Comparison between algorithmsp g
significant fibrosis

APRI + FT FS + FT

P<0.001

Correctly classified: ? Correctly classified:<48%
?

72%<

Castéra et al. J Hepatol 2010; 52: 191-8.
N=302 HCV patients



Comparison between algorithmsp g
cirrhosis

APRI + FT FS + FT

Correctly classified: ? Correctly classified:=75%
?

79%

Castéra et al. J Hepatol 2010; 52: 191-8.N=302 HCV patients



What are the limitations What are the limitations 

of non invasive methods?of non invasive methods?of non invasive methods?of non invasive methods?



Limitations of serum markersLimitations of serum markersLimitations of serum markersLimitations of serum markers

 Standardization and reproducibility 
of dosage methods ?
 AST/ALT, Platelets

 False positive with Fibrotest
 Hemolysis Gilbert syndromeHemolysis, Gilbert syndrome

S kSerum markers



How to interpret FibroScan resultsp
manufacturer’s recommendations

10 validated measures
IQR < 30% median
Success rate > 60%
IQR < 30% median

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



Limitations : LSM failure
n=13369

F il 3 1 %Failure : 3.1 %

- BMI > 30

Operator Experience- Operator Experience 

Castéra et al. Hepatology 2010; 51: 828Castéra et al. Hepatology 2010; 51: 828--3535



Limitations : LSM failure
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Limitations: unreliable LSM results 
n=12 949
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Glisson’s capsula:Glisson’s capsula:pp
a distensible but non elastic envelopea distensible but non elastic envelope



Confounding factors for liver stiffnessConfounding factors for liver stiffnessConfounding factors for liver stiffnessConfounding factors for liver stiffness

Acute InflammationLiver congestion
Coco et al. J Viral Hepat 2007Coco et al. J Viral Hepat 2007
Arena et al. Hepatology 2008Arena et al. Hepatology 2008
Sagir et al. Hepatology 2008Sagir et al. Hepatology 2008

Millonig et al. Millonig et al. 
J Hepatol 2010J Hepatol 2010

Extra-hepatic cholestasisExtra hepatic cholestasis
Millonig et al. Hepatology 2008Millonig et al. Hepatology 2008



SummarySummary

significant fibrosis

=++
Transient elastographySerum markers



SummarySummary

Cirrhosis

<+<+
Transient elastographySerum markers



Let’sLet’s bebe seriousserious, NOW !, NOW !Let sLet s bebe seriousserious, NOW !, NOW !

THE LIVER BIOPSYTHE LIVER BIOPSY



LiverLiver BiopsyBiopsy:: PerfectPerfect or Gold standard ?or Gold standard ?LiverLiver BiopsyBiopsy: : PerfectPerfect or Gold standard ?or Gold standard ?

 L.B not the perfect standard BUT :

 The gold standard for serum markers: any g y
combination of serum marker is tuned up on 
histologygy

 Liver stiffness is a physical criteria related to Liver stiffness is a physical criteria related to 
several different parameters (Fibrosis, 
inflammation congestion cholestasis )inflammation, congestion, cholestasis….)



LiverLiver BiopsyBiopsy:: WhenWhen ??LiverLiver BiopsyBiopsy: : WhenWhen ??

1. Non-invasive tests not exploitable 

2. Accurate staging of fibrosis necessary

3. Hepatitis C + Comorbidity

4. Any unclear situation



LiverLiver BiopsyBiopsy:: WhenWhen ??LiverLiver BiopsyBiopsy: : WhenWhen ??

1. Non-invasive tests not exploitable 
 NI tests not available

 Predictable failure of NI tests :
 Serum markers : specific restrictions
 High BMI
 ? Female, Age > 52, Diabetes…..*g

 But some risk of failure are not predictable : 
inflammation congestion discovered only atinflammation, congestion discovered only at 
histology……. * * CastéraCastéra et al. Hepatology 2010; 51: 828et al. Hepatology 2010; 51: 828--3535



LiverLiver BiopsyBiopsy:: WhenWhen ??LiverLiver BiopsyBiopsy: : WhenWhen ??

1. Non-invasive tests not exploitable 

2. Accurate staging of fibrosis necessary



LiverLiver BiopsyBiopsy:: WhenWhen ??LiverLiver BiopsyBiopsy: : WhenWhen ??

2. Accurate staging of fibosis necessary
 NI tests validated for dichotomic evaluation 

only (Significant fibrosis : Yes / No)only (Significant fibrosis : Yes / No)

 Major overlap for NI tests when adjacent 
stages are concerned (F1 vs F2, F2 vs F3…)



Stage by stageStage by stage overlapoverlap forfor FibrotestFibrotestStage by stage Stage by stage overlapoverlap for for FibrotestFibrotest
A.U.R.O.C.



Stage by stageStage by stage overlapoverlap forfor FibroscanFibroscanStage by stage Stage by stage overlapoverlap for for FibroscanFibroscan

From Castera et al. J Hepatol 2008;833-847



LiverLiver BiopsyBiopsy:: WhenWhen ??LiverLiver BiopsyBiopsy: : WhenWhen ??

2. When accurate staging of fibrosis is 
necessary ?
 Patients difficult to treat or to manage Patients difficult to treat or to manage

 Retreatment (no 1st biopsy)( p y)

 Any cases if hepatologist interested in :

F1 vs F2  ?

F3 F4 ti f i l bl diF3 vs F4 : prevention of variceal bleeding, 
screening program for HCC



LiverLiver BiopsyBiopsy:: WhenWhen ??LiverLiver BiopsyBiopsy: : WhenWhen ??

1. Non-invasive tests not exploitable 

2. Accurate staging of fibosis necessary

3. Hepatitis C + Comorbidity



LiverLiver BiopsyBiopsy:: WhenWhen ??LiverLiver BiopsyBiopsy: : WhenWhen ??

3. Hepatitis C + Comorbidity
 Immune deficiency : HIV, post-transplant

 Alcohol consumption

 Metabolic syndrom Metabolic syndrom

 HCV-associated Insulin resistance ???



LiverLiver biopsybiopsy andand comorbiditycomorbidity inin HepatitisHepatitis CCLiverLiver biopsybiopsy and and comorbiditycomorbidity in in HepatitisHepatitis CC

Chronic hepatitis C (1b) + metabolic syndrom
Fibrotest = F4, Fibroscan = 11 kpA, p

PT

L.B: STEATOHEPATITIS + Hep C Metavir A0F1



LiverLiver BiopsyBiopsy:: WhenWhen ??LiverLiver BiopsyBiopsy: : WhenWhen ??

4. Any unclear situation :
• In the context of the high burden of CLD, 

abnormal clinical symptoms or liver tests can beabnormal clinical symptoms or liver tests can be 
related to unsuspected disease

• Added diagnosis in CHC : 2.3% - 13.9 %*
• Steatohepatitis
• Auto-immunity
• Iron overload

Granuloma• Granuloma
* Saadeh, Hepatology 2001, Spycher, BMC Gastro 2001



TAKETAKE HOME MESSAGESHOME MESSAGESTAKETAKE--HOME MESSAGESHOME MESSAGES

 Non-invasive tests can be used as first line when  
crude evaluation of fibrosis is needed.

 All NI tests (as for liver biopsy) have limitations.

Li bi i th b t t d d f li Liver biopsy remains the best standard for liver 
fibrosis evaluation in HepC.

 LB has still a role in HepC for patient management.




