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Patient R.G  

• 50 year old Hispanic woman 

• Chronic hepatitis C genotype 1a diagnosed in 2001 

• No co-morbidities 

• Declined IFN based treatment due to concern for side effects 

• AST 61, ALT 92, platelets 185 

• Requests all oral DAA therapy for her HCV 

• Patients insurance provider requests confirmation of advanced 

fibrosis (F3-F4) before approving therapy 

• Patient does not wish to undergo liver biopsy due to concerns over 

invasive nature of procedure 



Modalities for the Diagnosis of 
Hepatic Fibrosis 
• Gold Standard: Liver Biopsy 

• Standard Lab investigations 

• Standard Lab investigations + Clinical Markers of Fibrosis 

• Serum Markers of Hepatic Fibrosis 

• Fibrosis Panels 

• Transient Elastography 

• Acoustic Radiation Force Impulse Imaging 

• Magnetic Resonance Elastography 

• New Technology 

 



Standard Lab Investigations and Fibrosis 

• Aminotransferase levels > 2 x ULN 

– Inconsistent association 

• AST/ALT > 1 

– Angulo P et al(1999)-47% NASH patients with advanced fibrosis 

• AST-to-platelet ratio (APRI) 

– Kruger FC et al (2011)-AUROC of 0.85 for advanced fibrosis 

– Cutoff of 0.98 –NPV 93%, PPV 54% 



Reference n Risk Factors 

Odds Ratio 

(95% CI) 

Angulo P, et al, 2007 733 Age (years) 

BMI (kg/m2) 

IGF/diabetes 

AST/ALT 

Platelet count (x 10 9/L) 

Albumin (g/dl) 

1.04(1.01,1.07) 

1.10(1.04,1.16) 

3.12(1.77,5.51) 

2.70(1.33,5.62) 

0.987(0.98,0.99) 

0.51(0.25,1.05) 

Harrison S,  et al 827 BMI ≥28 

AST/ALT ≥0.8 

Diabetes 

2.4(1.2,4.8) 

9.3(6.3,13.6) 

4.0(2.8,5.7) 

Standard Labs + Clinical Markers 
of Fibrosis 



Predictive 

Score n Formula 

AUROC  

(95% CI) Cutoff PPV (%) NPV(%) 

NAFLD 

Fibrosis 

Score 

733 -1.675 + 0.037 x 

age + 0.094 x BMI 

+ 1.13 x 

IGF/diabetes 

(1=yes, 0=no) + 

0.99 x AST/ALT – 

0.013 x platelet 

count  – 0.66 x 

albumin 

0.88 

(0.85, 0.92) 

≤ -1.455 

≥ 0.676 

56 

90 

93 

85 

FIB-4 

Score 

541 (Age x 

AST)/(platelet 

count x ALT) 

0.80 

(0.75, 0.85) 

≤ 1.30 

≥ 2.67 

43 

80 

90 

83 

Composite Scores for Advanced 
Fibrosis (F3-4) 

Angulo P, et al 2007. Shah AG, et al 2009. 



Reference n Serum Marker AUROC Sensitivity 

Specificit

y 

Sukugaya et al, 

2005 

112 Hyaluronic acid ≥ 50 ng/ml 

Type 4 collagen 7S ≥ 5 ng/ml 

0.80 

0.82 

68.8 

81.3 

82.8 

71.4 

Kaneda et al, 2006 148 Hyaluronic acid > 42 ng/ml 

 

100.0 89.0 

Santos et al, 2005 30 Hyaluronic acid > 24.6  ng/ml 

Type 4 collage > 145 ng/ml 

Laminin > 282 ng/ml 

0.73 

0.80 

0.87 

82.0 

64.0 

82.0 

68.0 

89.0 

89.0 

Serum Markers of Advanced Hepatic 
Fibrosis (F3-4) 



Reference n Serum Marker AUROC Sensitivity Specificity 

Ratziu et al, 2006 267 Fibrotest 0.30 

Fibrotest 0.70 

0.88 

0.88 

92.0 

25.0 

71.0 

97.0 

Guha et al, 2008 192 ELF Score= -7.412 

+ (In(HA)*0.681) + 

(In(P3NP)*0.775) + 

(In(TIMP1)*0.494) 

ELF = 0.3576 

0.93 80 90 

Fibrosis Panel Predictors of Advanced 
Fibrosis In NAFLD 



Comparing a Continuous and Categorical Variable Comparing two continuous variables 

The Problem with the Gold Standard 



#486 



#1490. Non-invasive Markers of Liver Fibrosis: Which One to Pick From a 

Myriad of Them! A Study of 1602 Liver Biopsies in Patients With Hepatitis 

C. Ragesh B Et. Al. Qatar. 

• Aim:  

– Compare multiple non-invasive scores of liver fibrosis 

in patients with HCV  

• Methods:  

– 1602 patients with liver biopsy (10/04-10/13).  

– F0=1.9%, F1=32.9%, F2=39.5%, F3=19%, F4=6.6% 

– Study derived score: albumin, AST, platelet count 



Results 
Conclusion:  

• Excluding Pohl score and AAR, all the non-invasive 

scores showed high predictive accuracy for cirrhosis 



Transient Elastography (FibroScan) 



• Fibrosis assessed using TE 

• LS ≥ 8.0 kPa cutoff for clinically relevant fibrosis 

• 3417 participants 

• Age 66.0 ± 7.6 yrs. 

• BMI 27.3± 4.0 

• Median LS 4.7 kPa (3.8-5.8) 

• LS ≥ 8.0 kPa 169 (5.8%) 

OR CI 

Age 1.1 1.0 – 1.1 

Diabetes 2.5 1.6 – 3.9 

ALT 1.02 1.0 – 1.0 

HBsAg/anti HCV 5.3 1.6 – 17.7 

Steatosis 2.0 1.3 – 2.9 

Spleen size 1.3 1.1 – 1.4 

Factors associated with clinically relevant fibrosis 

#13. Factors Associated with and Prevalence of Liver Fibrosis in a 

General Elderly Population: Results from the Rotterdam Study. 

Plompen E.P et. al. Erasmus University, Rotterdam 



LS ≥ 8.0 kPa 

50 – 60 yrs. 2.1% 1.5 – 3.5 

80 – 90 yrs. 7.3% 4.4 – 12.6 

Steatosis No Steatosis 

50 – 60 yrs. 4.2% (3.0 – 6.7) 1.7% (1.3 – 2.4) 

80 – 90 yrs. 13.5% (10.0 – 22.1) 6.8% (4.1 – 11.1) 

Effect of age 

Effect of steatosis by age group 

• Conclusion  

– 5.6% of patients had clinically relevant fibrosis, LS ≥ 8.0 kPa, on TE 

– Probability of fibrosis increased with age and steatosis 



#14. Increased Liver Stiffness is Associated With Higher All-cause 

Mortality in Older Adults: Results From a Population Based Study. 

Koehler E.M Et. At. Erasmus University, Rotterdam. 

• Cohort of Rotterdam study 

• Mortality monitored via medical record linkage 

• Association between LS ≥ 8.0 kPa and all-cause 

mortality by Cox regression analysis 

• 2456 participants 

• Age 71 ± 6.9 yrs 

• Median follow up 18 months 



• Conclusions 

– LS ≥ 8.0 associated with all cause mortality after 

adjusting for age and sex 

– HR 2.44 (1.35-4.42) 





• Aim: To evaluate the effect of steatosis on LSM as measured by TE 

• Methods: 253 patients with biopsy proven NAFLD. Fibrosis staged 

using METAVIR, Kleiner scoring of steatosis. TE performed with the 

M probe for LSM 

 

 

 

 

• Conclusions: 

– In patients with NAFLD, the presence of severe steatosis leads to an 

overestimation of liver fibrosis by LSM 

#211. The Severity of Steatosis Overestimates Liver Fibrosis Diagnosis 

by Liver Stiffness Measurement in Patients with NAFLD. 

Petta S, et. at. University of Palermo, Italy. 

METAVIR Stage ≥ 66% Steatosis < 66% Steatosis P 

F0-F2 8.0±3.1 6.5±2.6 0.002 

F3-F4 - - NS 



Shear Wave Elastography (Airexplorer) 
Acoustic Radiation Force Impulse Imaging 



#15. Supersonic Shear Wave Elastography Versus Transient Elastography 

for the Diagnosis of Alcoholic Liver Fibrosis: A Biopsy Controlled 

Prospective Study. Thiele M, Et, Al. University Of Bonn, Germany 

• Aim:  

– Evaluate SWE vs TE in diagnosis of alcoholic 

liver fibrosis 

• Methods:  

– 140 patients 

– Alcohol overuse : women >16 g and men > 24 g/day 

– Liver biopsy, SWE and TE done on same day 

– ROC curve statistics comparing SWE and TE 

 



• Conclusions:  

– TE has higher cutoff for cirrhosis than SWE 

– SWE not superior to TE in diagnostic accuracy or 

failure rate 

Baseline 

Characteristics N=140 

Male 104 

F0 30 

F1 34 

F2 19 

F3 9 

F4 48 

SWE TE P 

F ≥ 2 Cutoff 8.0 kPa 8.7 kPa 

F4 Cutoff 12.1 kPa 16.2 kPa 

AUROC ≥ F2 
0.90 (0.84-

0.96) 

0.90 (0.85-

0.96) 
NS 

AUROC≥F4 
0.94 (0.89-

0.99) 

0.95 (0.91-

0.99) 
NS 

Failure 7% 9% NS 











Magnetic Resonance Elastography 





#16. Assessment of Clinical Effectiveness of MR Elastography and 

Vibration-Controlled Transient Elastography for Detecting Hepatic 

Fibrosis. Chen J et. al. Mayo Clinic 

• Aim:  

– Prospectively evaluate MRE vs. TE  

• Methods: 

– 2D MRE and TE (XL or M probe) within 1-month of biopsy 

– Operators and pathologist (single) blinded 

– Comparison of AUROC 

• Results: 

– 65% female 

– BMI 40 (39,42) 

– NAFLD 83%, HCV 14%,  



MRE AUROC (CI) 

 (3.12 kPa)  

TE AUROC (CI) 

(6.10 kPa) 

TE AUROC (CI) 

(6.10 kPa) 

N 105 93 79 

F ≥ 2 0.895 (0.811-0.944) 0.792 (0.686-0.869) 0.852 (0.748-0.918) 

105 completed MRE 

111 with liver biopsy 

110 MRE 97 TE 

93 completed TE 

5 incomplete MRE  4 incomplete TE (BMI) 

113 enrolled 

79 reliable TE  14 unreliable TE 

• Conclusion:  

– Significant difference between performance of MRE and TE (p=0.022) 

– AUROC of TE improved if unreliable exams excluded 



New Technology 



#17. Quantitative Molecular MRI of Lysyl-oxidase –
Mediated Collagen Crosslinking During Liver Fibrosis. 
Chen HH Et. Al. Harvard Medical School 

• Liver fibrosis➡︎Collagen deposition 

• Collagen crosslinked by lysyl oxidase 

• Gadolinium based MRI probe (Gd-Hyd) 

targets lysyl oxidase reaction 

• CCl4 treated mice imaged 

• Gd-Hyd resulted in increased liver MR 

signal in CCl4 mice but not in control 

• Conclusion: Liver fibrosis can be 

staged quantitatively using a novel Gd 

probe 



#441. Exhaled Breath Analysis Reveals New Biomarkers to 
Diagnose Advanced Fibrosis in Patients with Chronic Liver 
Disease. Yaseen ME et. al. Cleveland Clinic, OH 

• Aim: 
– Utility of volatile organic compounds measured by mass spectrometry to diagnose advanced 

fibrosis 

• Methods:  
– Liver biopsy read by single pathologist. F3-F4=advanced fibrosis 

– Exhaled breath collected and analyzed with mass spectrometry same day as liver biopsy 

• Results: 
– 49 patients, 38% HCV, 35% NAFLD 

– Lower levels of isoprene, trimethyl-amine, ethane, acrylonitrile, pentane and 1-heptene in 

advanced fibrosis (p< 0.05 for all) 

– AUROC  for Isoprene 0.765 

• Conclusion: 
– Promising technology, further validation required 







Summary 

• Evolving area in Hepatology (42 abstracts at AASLD 2014) 

• APRI and FIB-4 are accurate predictors of cirrhosis 

• TE, SWE and MRE are superior to biochemical/serological 

fibrosis panels but all have limitations 

•  MRE appears to be better than TE for evaluation of liver 

fibrosis in patients with NAFLD 

• Newer technologies are on the horizon 

 


