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Goals and Objectives 

•Describe different techniques to measure liver fibrosis 
• Identify the advantages and disadvantages of each 

technique 
 
 
 
I have no financial disclosures relevant to the content of this presentation. 



Why do we need to assess liver fibrosis? 

 
•Assessment of prognosis 

 
•Decision-making in medical treatment 

 
•Guiding response to treatment 



Fibrosis stage as a predictor of long-term liver-related 
morbidity/mortality  

 

 

• N=457 

 

• Median follow-up: 7yrs 

 

• Fibrosis associated with: 

– Portal HTN 

– Risk of HCC 

– Liver decompensation 

– Need for OLTx 

Parkes J, et al. Gut 2010. 



Liver Biopsy Staging of Fibrosis  

Accessed 9/21/14: http://www.meddean.luc.edu/lumen/MedEd/orfpath/cirhosis.htm 

F0 – no fibrosis seen, no portal tracts 

Fibrosis present, 
 suggestion of a bridge? 

F4- bridging present 
with nodule formation 

Presenter
Presentation Notes
Trichrome stain will stain collagen present in fibrosis



Liver Biopsy Staging of Fibrosis  

Accessed 9/21/14: http://www.meddean.luc.edu/lumen/MedEd/orfpath/cirhosis.htm 



Sampling variability of fibrosis in HCV 
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Bedossa P, et al. Hepatology  2003. 

65% with specimen >15mm categorized correctly 
75% with specimen >25mm categorized correctly 



Complications of Liver Biopsy 

Complication Percent (%) 

Pain at the right hypochondrium, shoulder 0.056-83% 

Hemorrhagic complications 

Subcapsular hematoma: 0.05% 
Intrahepatic hematoma: 0.05% 
Intraperitoneal bleeding: 0.03% 

Hemobilia: 0.05% 
Bacteremia 0.08% 

Death 0.001-0.0001% 
Bile peritonitis 0.03-0.22% 

Pneumothorax, hemothorax  0.08-0.28% 

Subcutaneous emphysema 0.014% 

Break of the biopsy needle  0.02% 

Biopsy of other organs  

Lungs-0.001% 
Bile-0.003% 

Colon-0.003% 
Kidneys-0.09% 

Slide Courtesy of Dr. Robert Gish. 



Liver biopsy 

• Advantages: 
– Diagnostic uses beyond staging alone 

– Still considered by many to be the “gold standard”** 

• Disadvantages: 
– Risks to patient (complications) 

– Cost 

– Biopsy specimen only captures 1/50,000th of the liver 

– Sampling variation (can underestimate degree of fibrosis in 20-30%) 

– Interobserver variability  

– Sample adequacy 

        
       



Serum fibrosis tests 

• Several commercially available fibrosis tests/panels: 
– FibroTest® (Biopredictive, Paris, France) 

– Fibrosure® (LabCorp, Burlington, NC, USA) 

– FibroSpect® (Prometheus Labs, San Diego, CA, USA) 

– HepaScore® (PathWest, Melbourne, Australia – licensed to Quest) 

 

• Direct tests: markers related to the deposition of scar tissue and 
fibrosis within the liver (e.g. hyaluronic acid, MMPs, TIMP1, etc.) 

• Indirect tests: markers related to liver function and metabolism 
(e.g. albumin, platelets, INR, bilirubin, ALT, etc.) 

 

 



Serum fibrosis tests 

• Several commercially available fibrosis tests/panels: 
– FibroTest® (Biopredictive, Paris, France) 

• GGT, total bilirubin, a2-macroglobulins, apolipoprotein A-1, haptoglobin  

– Fibrosure® (LabCorp, Burlington, NC, USA) – for HCV 

• ALT, GGT, total bilirubin, a2-macroglobulins, apolipoprotein A-1, haptoglobin 

– FibroSpect® (Prometheus Labs, San Diego, CA, USA) 

• Hyaluronic acid, tissue inhibitor of metalloproteinase (TIMP1), and a2-
macroglobulins 

– HepaScore® (PathWest, Melbourne, Australia – licensed to Quest) 

• GGT, total bilirubin, hyaluronic acid, a2-macroglobulins 

 

 



Fibrosis panels and degree of uncertainty 



Accessed 9/7/15: http://www.hepatitisc.uw.edu/page/clinical-calculators/apri 



Accessed 9/7/15: http://www.hepatitisc.uw.edu/page/clinical-calculators/fib-4 



Performance of serum markers 

Holmberg, et al. CID 2013. 
Amorim TGF, et al. Annals of Hep. 2012 



Slide Courtesy of Dr. Robert Gish. 



Ultrasound-based Elastography 

• FibroScan 
– Transient elastography utilizing single-frequency 

ultrasound waves 

– Rapid examination—takes approx. 10 minutes. 

– FDA-approved with own CPT code 

– No real-time imaging or dopplers 

– High acquisition cost (>$100,000) 

– Limited by obesity, fatty liver, CHF, skin thickness, 
narrow ribs, ascites, inflammation, technique 
(operator experience), other technical factors 

Accessed 9/21/14: http://www.fibroscan502touch.com/sites/default/files/fibroscanspecsheet.pdf 



FibroScan 

Overall failure rate of LS measurement:  
25% for BMI 30-35 kg/m2 

41% for BMI 35-40 kg/m2 

88% for BMI > 40 kg/m2 



Ultrasound-based Elastography 
•Aixplorer 

– Supersonic shear imaging (ShearWave)  

– Multiple wave fronts with frequencies ranging from 
60-600 Hz 

– Real-time imaging available to target area of interest 

Muller et al. UMB 2009; 35: 219-29 
Bavu et al. UMB 2011;37: 1361-73 



Ultrasound-based Elastography 

Cassinotto C, et al. J Hepatol. 2014;61:550-7. 



Elastography studies 

•Magnetic-resonance elastography (MRE) 
– Continuous longitudinal vibrations at 60 Hz via the driver 

– 2D gradient-ECHO MRE sequence acquires images 

Talwalker JA, et al. AJR. 2009;193:122-7. 



Magnetic Resonance Elastography 

Talwalker JA, et al. AJR. 2009;193:122-7. 



Magnetic-resonance elastography (MRE) 

• Advantages: 
– Does not require full-sequence MRI or IV contrast 

– Operator independent 

– Measures stiffness of the entire liver  

– Can be performed in obese subjects and in those with ascites 

• Disadvantages: 
– Expensive (requires software upgrade & hardware) 

– Cannot be used in subjects with MRI-contraindication, claustrophobia, 
inability to breath hold, or iron overload (signal dropout—cannot see 
propagating waves) 



Summary 

• Fibrosis assessment is critical in patients with chronic liver 
disease  

• Numerous methods of fibrosis assessment are available ranging 
from serological, to imaging-based, to invasive 

• All methods of testing have unique advantages/disadvantages 

• Use multiple tests to “stage” your patient 
– Physical examination, routine labs, APRI, Fib-4, elastography-based 

imaging studies, and/or fibrosis panels 



Thank you 
 
 
For questions: 
Justin.Reynolds@DignityHealth.org 
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