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Evaluation of fibrosis - cirrhosis 



Garcia-Tsao, Hepatology 2010 



All cirrhoses are not the same ! 

Sempoux & Rahier, Clin Res Hepatol Gastroenterol 2012  

Masson  trichrome 



Stage 4A 

Stage 4B 

Stage 4C 

Wanless, Blood 2002 

Laennec staging system for  

evaluation of hepatic fibrosis 

Beyond  stage 4…… 

Correlates with HVPG levels 

and clinical stages of cirrhosis 

                     Nagula, J Hepatol 2006 

      Kim, J Hepatol 2011 
        



Stage 4A 

Stage 4B 

Stage 4C 



Liver Int 2014; 34:1008-17 

n=92 

High histological tumour grade (3-4) correlated with early 

recurrence and Laennec stage 4c was the only independent 

risk factor for late recurrence in HBV-related HCC   
 



Evaluation of fibrosis - cirrhosis 

Digital quantification of collagen  
•  objective  

•  accurate 

•  assessment of fibrosis as a continuous variable 

Collagen proportionate area (CPA)  

•  better reflects HVPG compared to Ishak score  

•  predicts prognosis of patients transplanted for CHC       

•  correlates with noninvasive fibrosis markers  
                                                        Calvaruso, J Gastroenterol Hepatol 2012 

     Huang, Liver Int  2013 

Rastogi, Histopathology 2013 



J Hepatol 2014;60: 948-54 
n=69 

CPA was the only independent 

predictor of clinical decompensation in 

patients with cirrhosis 



n=162 CHB 

core liver bx  

qFibrosis correlates well with Metavir/Ishak fibrosis stages, differentiates 

between Ishak stages 5 and 6  and is superior to CPA. 

J Hepatol 2014;61:260-9 



• Extent of sinusoidal capillarisation 

correlates with  
 
- fibrosis stage and HAI 

- splachnic haemodynamic parameters 
 

• Angiogenesis is an early event in CLD  
 

• Tissue angiogenesis should be included 

      in the histological assessment of CLD 

N=40 CHC 
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Hepatology2014; 59:661-70 

n=249 



DILI: Relationship between  

pathological and biochemical injury patterns 

Kleiner,  Hepatology 2014 

n=249 



http://livertox.nih.gov/ 

Free database of drugs linked to liver injury launched in 2012 

 

Up-to-date and accurate information and case registry of DILI  

 

>1000 medications, herbals and dietary supplements. 
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Differentiation between acute and chronic steatosis  

• Lipid-droplet associated proteins of the perilipin/PAT-family 

      - perilipin, adipophilin, TIP47, MLDP 

     are differentially expressed in hepatic steatosis 

• Perilipin is expressed de novo 

• Lipid-droplet maturation studied in vitro (cultured hepatocytes) 

• 120 liver biopsies with steatosis of different aetiology 

Pawella, J Hepatol 2014; 60:633-42 

Straub,  Hepatol 2008 

Straub, Mod Pathol 2010 





Lipid droplet maturation 

Perilipin might be used for the differential diagnosis of  

chronic vs. acute steatosis  

Pawella, J Hepatol 2014; 60:633-42 



 

 

Scoring activity in Nonalcoholic Fatty Liver Disease (NAFLD) 

 

NAS–ΝASH Activity Score      

- Steatosis  (S: 0-3) 

   0: <5%, 1: 5-33%, 2: 33-66%, 3: >66% 

 

- Lobular Inflammation (LI: 0-3) 

   0: 0,   1: 1-2,   2: 2-4, 3: >4 foci/x20 

 

- Ballooning (B: 0-2) 

   0: none,  

   1: mild, few 

   2: moderate-marked, many 

   NAS 

 

   1-2: no NASH 

 

   3-4: borderline NASH 

 

   5-8:  NASH 

NAS = S + LI + B, range  0-8 

Kleiner , Hepatology 2005  

Pathology Committee of NASH, Clinical Research Network-CRN, NIH–NASH CRN) 



 Staging fibrosis in NAFLD  

THV 

PT 

PT 

THV 

THV 

MacSween’s Pathology of the Liver 2012 



Scoring activity and staging fibrosis in NAFLD 

• NASH CRN thresholds do not always correlate with histological 

   diagnosis  

 

• NASH CRN system has not been validated in routine 

 

• Used only for research purposes in clinical trials 

 

 



Algorithm for disease classification in NAFLD 
Bedossa et al, Hepatology 50; 1751-9, 2012 

Steatosis 

Lobular  

Inflammation 

Ballooning 



Scoring  NAFLD in morbidly obese patients 
Bedossa et al, Hepatology 2012 

• Simple algorithm for categorizing liver injury in NAFLD 

• Exclusion of steatosis (0-3) from grading of disease activity 

            lobular 
• Activity grade (0-4): sum of ballooning (0-2) and inflammation (0-2)  

 

  

   

 

 

0 

1 

2 

1 

2 



Scoring  NAFLD in morbidly obese patients 
Bedossa et al, Hepatology 2012 

• Simple algorithm for categorizing liver injury in NAFLD 

• Exclusion of steatosis (0-3) from grading of disease activity 

            lobular 
• Activity grade (0-4): sum of ballooning (0-2) and inflammation (0-2)  

 

  

   

 

 

• Fibrosis stage: as in NASH-CRN 

 

• SAF score: Steatosis (0-3), Activity (0-4), Fibrosis (0-4)  

                           

S3 A2(1+1)F1 S1 A4(2+2)F4 



6 expert liver 

pathologists 

10 general 

pathologists 



Interobserver  agreement  using SAF score 

Steatosis κ = 0.61 Substantial 

Activity 
          Ballooning 

          Lobular Inflam. 

κ = 0.75 
                κ = 0.8 

                κ = 0.72 

Substantial 

Fibrosis 

(1a,b,c-2-3-4) 
κ = 0.53. Moderate 

Fibrosis 

(1-2-3-4) 
κ = 0.83 Perfect 

SAF score : highly reproducible semiquantitative features 



Scoring activity in Alcoholic Liver Disease 

• In ALD the use of grading systems is very limited 
 

• 2014: Semiquantitative histological score with prognostic value 

              - Alcoholic Hepatitis Histological Score (AHHS 0-7) 

• lobular infiltration by polymorphs 

• bilirubinostasis 

• megamitochondria 

• stage of fibrosis 

90-day survival 

Altamirano, Gastroenterology 2014; 146: 1231 
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Staging and Grading Primary Biliary Cirrhosis 

… 



Staging and Grading Primary Biliary Cirrhosis 



Staging and Grading Primary Biliary Cirrhosis 



Rates of development of  

cirrhosis-related conditions 
New system Ludwig 

system 

Scheuer system 

Japanese system 

n=152  

The new system 
 
• correlates with clinical and  

   pathological features 
 

• reflects liver dysfunction  



Japanese staging correlated with  

progression-free survival in PBC 

n=58, follow-up 16.9 years  

Chan, Histopathology 2014; 65:174-186 

Copper-associated protein deposition score: 

most powerful histologic prognostic parameter  



Liver Int 2014 June 17 

• Fibrosis (0-4) 

• Bile duct ratio (n PT with BD/n PT) 

• Interface hepatitis, lymphocytic (0-3)  



Liver Int 2014 June 17 

• Fibrosis (0-4) 

• Bile duct ratio (n PT with BD/n PT) 

• Interface hepatitis, lymphocytic (0-3)  



Wahl, Hepatology Sept 10, 2014 
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D.D. of FNH and I-HCA 
Modern Pathol 2014; 27:62-72 

FNH                 Glutamine synthetase (GS) 

Saxena, Practical Hepatic Pathology 2013 

Comparison of pattern and extent of immunoreactivity within 

the tumour to that in the adjacent liver 



D.D. of FNH and I-HCA 

I-HCA                 Glutamine synthetase (GS) 

Modern Pathol 2014; 27:62-72 



IHC of FNH and HCA 

17.5% of FNH  

show SAA positivity 

SAA 

GS 

15% of I-HCA show  

FNH-like GS pattern 

(map-like) 

GS 

SAA 



FNH 



HCA 
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IHC markers for diagnosing HCC 

• HepPar1 

• arginase 1 

• polyclonal CEA 

• CD10 

 

• Glypican-3 (GPC-3) - marks HCC, but generally  

      not benign hepatocytes 

       - therapeutic target in HCC 

 Hepatocellular differentiation 

Canalicular markers 

Most frequently used: 

Yan, Am J Surg Pathol 2010 

Filmus & Capurro, FEBS J 2013 



Lagana, Histopathology 2014  Nov 6, in press 

 

Bile Salt Export Pump as a marker of HCC 



Bile Salt Export Pump as a marker of HCC 

Lagana, Histopathology 2014  Nov 6, in press 

 

BSEP is a highly sensitive and specific marker for HCC 

 

No need to identify a “canalicular” pattern!  



HCC expressing “stemness”-related  markers 

• HCC that express “stemness”-related markers (keratin 19, 

EpCAM, CD133, CD117) show more aggressive behaviour and 

have poor prognosis 

EpCAM K19 

Durnez, Histopathology 2006 

Yamashita, Cancer Res 2008 

Theise, WHO 2010 

Kim, Hepatology 2013 

Chan, Histopathology 2014 

 



IHC 241 HCC, molecular profiling (mRNA, microRNA), in vitro assays 

 

Keratin 19 expression in HCC  

• confers an invasive phenotype 



IHC 241 HCC, molecular profiling (mRNA, microRNA), in vitro assays 

 

Keratin 19 expression in HCC  

• confers an invasive phenotype by intersecting with pathways 

involved in cytoskeleton dynamics and cell motility  

• is associated with chemoresistance 

K19-positive HCC should be diagnosed and 

treated as a separate entity of HCCs (?) 



HCC expressing “stemness”-related  markers 

• SALL4, an oncofetal antigen, is a new marker of HCC with 

progenitor-like gene signatures 



SALL4 expression in HCC 

• SALL4 is absent from normal liver 

       

Yong KJ, NEJM 2013 



SALL4 expression in HCC 

Yong KJ, NEJM 2013 

•  SALL4 immunopositivity is a marker of poor prognosis in HCC 

• Overexpression of proliferation- and metastasis-related genes 

in SALL4 (+) HCC 



SALL4 expression in HCC 

Yong, NEJM 2013 

Zeng SS, J Hepatol 2014 

The absence of SALL4 expression from healthy adult liver 

enhances the potential of SALL4 as a treatment target in 

HCC 

Inhibition of tumour formation 

by specific targeting of SALL4 

in xenograft models   



•  1.3% SALL4+ (3/236 HCC) 

• correlation with high grade 

Am J Surg Pathol 2014; 38:966-72 



A new approach to histopathological classification 

of primary liver carcinoma 

Roncalli, Dig Liv Dis 2010 
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Cell origins of  Cholangiocarcinoma 

Razumilava & Gores 



Targetable cholangiocarcinoma signalling pathways 



Int J Hepatol 2014, ID 805973 



Hilar cholangiocarcinoma 



Hilar cholangiocarcinoma vs PDAC 

Alcian blue        AGR2         S100P       NCAM 

Hilar CC 

PDAC 

ICC 

cHC-CCC 

PDAC Hilar CC 

Gandou, Hum Pathol 2013 



Summary (1) 

• Histological sub-classification of cirrhosis becomes a 

     reality  

 

•   Digital evaluation of fibrosis by image analysis is superior   

     to histology for comparisons with HVPG, evaluation of    

     prognosis and correlations with noninvasive fibrosis    

     methods 
 

• qFibrosis is superior digital method for assessing fibrosis 

compared to the better known CPA 

 

• Tissue angiogenesis is proposed to be included in 

histological assessment of CLD   2014  

What’s 

hot 
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• DILI: - limited correlation between biochemical and 

      pathological injury patterns  

   - Severe or fatal injury is associated with       

      necrosis, microvesicular steatosis, ductular     

                reaction and fibrosis stage 

• Perilipin, a lipid droplet associated protein, may be 

used for the differential diagnosis between chronic and 

acute steatosis 

 



Summary (3) 

• New histological staging and grading systems for PBC 

appear superior to classical staging systems 

 

• FBI is simpler and has higher inter-observer agreement 

compared to the Japanese system 

 

  2014  
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• Histological scoring systems with prognostic value 

have recently been developed for alcoholic hepatitis 

 

• A new histological scoring system (SAF) and a 

classifier algorithm for NAFLD has been validated and 

helps decrease interobserver variability for NASH 

diagnosis  

 



Summary (4) 

• HCC that express “stemness”-related markers show 

more aggressive behaviour and poor prognosis 

• Re-classification of primary liver carcinomas is the focus 

of intense research: a spectrum with carcinomas showing 

HC differentiation in one end and CC in the other  

     

  2014  
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• BSEP is a highly sensitive and specific new marker for 

HCC  



Summary (5) 

• Different cell origin underlies the histological diversity of 

intrahepatic cholangiocarcinomas 

 

• Precursor lesions of distal (peripheral) intrahepatic 

cholangiocarcinomas have been proposed  
 
 

•  The similarities between hilar cholangiocarcinomas and   

    PDAC may reflect common pathogenesis based on 

    embryology 
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Ding, Hepatology 2014; 59:1235-7 


