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Copper in hepatocytes





A cytokeratin immunohistochemical study of cholestatic liver disease: evidence that 

hepatocytes can express 'bile duct-type' cytokeratins.

Van Eyken P1, Sciot R, Desmet VJ.

Histopathology. 1989 Aug;15(2):125-35.



Orcein vs Rhodanine vs Keratin 7 

in biliary disorders

Histopathology 2017;71:1003

82 portal tracts. 12 biopsies. Portal tract number range 1-14, median 6



Cytokeratin 

7

Orcein

Sequential cytokeratin 7 and orcein stain in advanced 

stage chronic biliary disorders

Starling C et al. J Clin Pathol. 2018 Jun;71(6):563-564



Direct signs of biliary injury



Peripheral signs of more distal 
obstruction

Normal portal tract



Primary sclerosing cholangitis: perihilar (left) and peripheral parenchymal 
(right) samples from an liver removed at transplantation



Role of liver biopsy in neonatal 

jaundice

Obstructive

Non-obstructive



Portal changes, obstructive

Biliary atresia, female 6 weeks







…”Biopsy findings should be classified under:
(i) Disorders involving bile ducts … the main causes being AMA-negative
PBC, isolated small duct PSC, ABCB4 deficiency, sarcoidosis, idiopathic
ductopenia or prolonged drug-induced cholestasis;

(ii) disorders not involving bile ducts, the main
causes being a variety of storage or infiltrative liver diseases,
hepatic granulomas (without cholangitis), nodular
regenerative hyperplasia, peliosis, sinusoidal dilatation
and cirrhosis;

(iii) hepatocellular cholestasis with
only minimal histologic abnormalities as observed in
benign recurrent intrahepatic cholestasis (BRIC), estrogen
or anabolic steroid therapy, sepsis, total parenteral
nutrition or as a paraneoplastic phenomenon…”





Canalicular ABC transporters and liver disease.
Nicolaou M, et al J Pathol. 2012 Jan;226(2):300-15.



Canalicular ABC transporters and liver disease.
Nicolaou M, et al J Pathol. 2012 Jan;226(2):300-15.



Lack of hepatocellular CD10 along bile canaliculi is physiologic in early 

childhood and persistent in Alagille syndrome.

Byrne JA1, Meara NJ, Rayner AC, Thompson RJ, Knisely AS.

Lab Invest. 2007 Nov;87(11):1138-48

Canalicular markers

• CEA (polyclonal)

• CD10

• CD13

• GGT

• BSEP

• MRP2

• MDR3

• Others



32 year old female patient transplanted for 
end stage chronic liver disease. 

Cholecystectomy for gallstone age 19years 
old

Itching during pregnancy

Persistent cholestatic liver function tests

Abnormal intrahepatic bile ducts on MRCP

Found to have variants in two ABCB11 alleles 
(c.1846G>A Heterozygous Glu616Lys and 
c.2200G>T Heterozygous Glu734Ter) 
resulting in loss of protein function

MDR3



• Canalicular markers and pfic adult

Low GGT , neonatal conjugated hyperbilirubinaemia



Bile salt export pump in normal liver



Bile Salt Export Pump (BSEP) deficiency (ABCB11)



Blackmore L et al Polymorphisms in ABCB11 and ATP8B1 Associated with Development of Severe 
Intrahepatic Cholestasis in Hodgkin’s Lymphoma J Clin Exp Hepatol 2013;3:159–161 





Clinical trial design to study drugs that improve 
prognosis is hampered by the relatively
low event rate of clinically relevant endpoints…

The consensus process resulted in a shortlist of five 
candidates as surrogate endpoints for measuring 
disease progression: alkaline phosphatase (ALP); 
transient elastography (TE); histology; combination 
of ALP1 histology; and bilirubin. Of these, 
histology, ALP, and TEcame out as the most 
promising





• Endpoints 
• 1 (PSC related death and liver transplantation)
• 2 (liver transplantation)
• 3 (liver-related events),

• 119 PSC patients,  median follow-up 142 months.
• Histologic scoring was performed using the Nakanuma, Ishak, and 

Ludwig scoring systems.
• All three staging systems were independent predictors of endpoints 2 and 

3
• Only the Nakanuma staging system was independently associated with 

end point 1
• Nakanuma staging system was the strongest histological predictor of 

long‐term clinical outcomes.
• This is in concordance with study results in PBC, where the Nakanuma 

staging system was repeatedly shown to be superior to the classical 
Ludwig and Scheuer staging systems in predicting clinical outcome.



Harada et al. Application and validation of a new histologic staging and grading system for 
primary biliary cirrhosis. Journal of Clinical Gastroenterology 2013; 47(2):174-181



Role of aetiology in the progression, regression, and parenchymal 
remodelling of liver disease: implications for liver biopsy interpretation.
International Liver Pathology Study Group. 
Histopathology. 2016 Jun;68(7):953-67.



Conclusion
• Liver biopsy retains a role in the diagnosis and 

management of cholestatic liver disorders
o Part of the clinical work-up when serological and imaging data are not 

sufficient 

o Need to be integrated by genetics in the setting of familial cholestatic 
disorders

o Probably more defined in the paediatric neonatal settings

• Emerging prognostic role in PBC and PSC
o Nakanuma scoring system including assessment of biliary injury and 

copper-binding deposition is the most promising


