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Pathology of metabolic liver diseases: overview 

• Too much sugar or fat and mimickers thereof. 

 

• Heavy metal: too much iron or copper. 

 

• Problems with moving bile: flippase and floppase. 

 

• Too much function: A1AT-deficiency. 

 

• Some other rare flowers. 



Pathology of metabolic liver diseases: 
importance 

• Pathological entities within the group of metabolic liver 
diseases are all rare to very rare, but… 

 

• They can mimick other liver pathologies and are not well-
known, so risk of being missed. 

 

• Other pathologies (e.g. HCV) have become (much) less 
frequent in recent years, and/or are less frequently biopsied 
(e.g. more non-invasive tests). Overall, less liver biopsies are 
being taken (approx 1/3 of 10 years ago). Metabolic diseases 
have become relatively more important. 







• NAFLD/NASH is linked to the metabolic syndrome and is 
of course a metabolic disease, but not covered here in 
this talk. 

 

• Other metabolic diseases can mimick NAFLD/NASH. 

 

• When you see a NAFLD/NASH, especially when a bit 
weird, think about other metabolic diseases. 

 

• «NAFLD» or «NASH» with a lot of microvesicular steatosis 
is probably something else. 

Metabolic syndrome/diseases and NAFLD/NASH 



















Jevon et al.  
Pediatr Dev Pathol 1998 



STOP! 
 

Too many very rare and pediatric birds! 
 

Let’s talk about a bit less rare things 
 











However, remain vigilant for the very rare bird! 





End-stage: no difference between storage  
in macrophages and hepatocytes 



M 

H 

Focally, more storage in macrophages than hepatocytes  
can be recognized 



McSween 



Sugar and the liver 

• Morphological features: glycogenated nuclei and plant-
like hepatocytes = clear and swollen cytoplasm with 
whisps of eosinophilic material, DD with ballooning! 

 

• Glycogen storing diseases (GSD) show these features, 
except type 4. 

 

• Glycogenated nuclei: can be present in normal liver and 
are frequently seen in DM type 1 and (N)ASH. 

 

• Although their significance is not fully clear, they can be a 
clue for Mauriac syndrome and subclinical GSD.  













The concept of mild/subclinical metabolic diseases 







The concept of unveiling a metabolic liver disease in 
patients primarily presenting with a liver tumor 

The patient presents with a liver tumor 
 

The morphological suspicion of glycogenosis is raised based on the findings 
In the non-tumoral liver surrounding the resected tumor 

 
Molecular and other investigations are started, leading to the diagnosis of glycogenosis 



And vice versa 



18CC1810: poorly controlled DM type 1 and hepatomegaly and 
disturbed liver tests: glycogenic hepatopathy; Mauriac syndrome 



Note to myself: write case report on 18CC1810 in 2019, entitled:  
Mauriac syndrome still exists  



Iron overload in HFE hemochromatosis and 
copper overload in Wilson disease 



Patterns of iron storage 

• «Hepatocellular and gradient» pattern: storage only in 
hepatocytes, not in macrophages and with gradient from 
periportal to centrolobular. Storage can also be seen in 
endothelial cells, bile ducts. 

 

• In case of severe storage, macrophages can become 
positive in the above pattern. Due to toxic effect of iron, 
hepatocytes die and iron is taken up by macrophages. 

 

• «Secondary» pattern: iron in macrophages, mixed 
pattern, no gradient. 



18CC1666: HFE hemochromatosis 
Perls iron staining 

PT 

CV 

CV 



16CC386: HFE heterozygous pCys282Tyr 
Perls iron staining 



18CC556: patient with ALL 
Perls iron staining 



Patterns of iron storage 

• Hepatocellular gradient pattern: helps for detecting HFE 
hemochromatosis, but it is not specific for it. 

 

• Secondary pattern: it is for sure not C282Y homo or C282Y 
compound hetero HFE hemochromatosis, and it is probably 
secondary to (N)ASH, hematological problems,…However, it 
still could be H63D homo or hetero or C282Y hetero.  

 

• Exceptions to the rule, e.g. ferroportin hemochromatosis. 







Exceptions to the rule! 
 

e.g. ferroportin hemochromatosis 







Ferroportin hemochromatosis 
 

courtesy of prof. Cassiman 



Exception to the exception to the rule! 
 

Non-classic form of ferroportin hemochromatosis 
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Wilson disease:  
different morphological patterns exist 

• Near-normal, with sometimes glycogenated nuclei 
and/or steatosis. 

 

• Chronic/cirrhotic hepatitis with interface hepatitis, with 
sometimes plasma cells and sometimes Mallory bodies. 

 

• How specific is this? How does the clinician uses the 
pathology information for diagnosis? 



MacSween 



MacSween 
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Eurowilson consortium; EU framework program 6 









Problems with moving bile 
 

Flippase and floppase 



PFIC/BRIC1-3: 
progressive familial and benign recurrent  

intrahepatic cholestasis 

• Mutations in canalicular proteins playing a role in 
transportation of bile components from the hepatocyte to the 
canaliculus. 

 

• Deficient transporters will lead to a change in the 
composition of bile, leading to precipitations in the biliary 
tract and the change of composition can make bile more 
toxic. 

 

• The clinical phenotype can be variable throughout the course 
of the disease, hence the distinction between PFIC and BRIC is 
not so useful. 



FLIPPASE 

FLOPPASE 



FLIPPASE 







• Deficient FIC1 leads to structural changes to the membrane, 
which becomes more vulnerable and it leads to impaired BSEP 
function -> see deficient BSEP. 

 

• Deficient BSEP: problems with transporting bile salts from the 
hepatocytes to the canaliculus, leading to parenchymal cholate 
stasis. Composition of bile alters, leading to canalicular 
bilirubinostasis. Little bile duct damage, little ductular reaction. 

 

• Deficient MDR3: problems with transporting of phosphatidyl 
choline (lecithine), problems making a good micelle. Bile salts 
are more toxic in a bad micelle: «toxic bile». This gives bile duct 
damage, PSC-like and ductular reactio. The omposition of bile 
changes, giving precipitations (stones), all along the biliary tract. 



Morotti et al. Semin Liver Dis 2011;31:3 



Morotti et al. Semin Liver Dis 2011;31:3 



PFIC/BRIC1 and 2 show pure bilirubinostasis 
 

your first consideration of diagnosis will be: 
 

drug-induced liver injury 
 

which will be correct in 99% of the cases 
 

but consider PFIC1/2 if clinical picture does not 
fit with DILI, if patient is young, has recurring 

cholestatic episodes,… 









18CC1653: 15 year-old female with galbladder stones 



Pas-diastase 



CK7: periportal cholate stasis 



18CC1653: conclusion: 
 

Sclerosing cholangitis 
 

Given morphological and clinical findings, possibly LPAC. 
Please correlate further and consider MDR3 gene 

sequencing.  

 







• Positive staining (i.e. preserved) with mutation present: the 
antibody recognises a non-functional protein; the antibody binds to 
an epitope in the protein that is not involved in the mutation. 
Mutations are spread within the gene in PFIC/BRICs; no hot-spot. 

 

• Negative staining (i.e. loss) without a mutation: one can use external 
on-slide positive controls, but there is never an internal positive 
control. Given the cold-hot zones in IHC stainers, you can not exclude 
that a negative staining with positive external control is 100% sure 
wild-type. You can of course repeat the staining several times. 

 

• If morphologically-clinically suspicious for PFIC/BRIC, go directly for 
mutation testing. 

 

• Question:  where in Belgium is this done? Answer: there is a lab in 
Liège specialising in this. Cave a lot of variants exist, new ones are still 
being detected as we speak. 



This explains slides with a positive external control 
and a negative internal control 





We can throw our stock of BSEP and MDR3 antibody 
in the trash bin? 

 
 

Btw, this is the trash bin where the NASH already is. 
 
 

No, these stainings are very useful in HCC diagnosis. 





Don’t use CD10: canalicular pattern vs membranous 
frequently gives problems. 

 
 

Panel for poorly differentiated HCC DD other tumors: 
 

Arginase-1 
BSEP 

MDR3 



Liver pathology of 
alpha-1-antitrypsin deficiency 



A1AT mutation causes loss of neutrophil elastase inhibition in the lung: 
 

loss of function in the lung, gain of function in the liver 





MacSween 



Periportal eosinophilic globules positive on Pas-diastase 
in A1AT deficiency 

 
• They can be difficult to detect: especially in early stages and 

they can be finely granular. 

 

• Pas-D positive granules in periportal area are not specific, can 
be seen in other diseases, especially chronic cholestatic 
diseases. 

 

• Do not use a polyclonal A1AT-antibody, which is not specific 
for the mutation/disease; use the monoclonal antibody 
specific against the Z-type of mutated A1AT1.  



Monoclonal antibody ATZ11 
 









Some very rare flowers: 
 
 

liver pathology in cystic fibrosis 
 

and 
 

Liver involvment in erythropoietic 
protoporphyria 



Classical picture of cystic fibrosis in the liver: 
focal biliary fibrosis with bile plugging due to amorphous 

pink secretions 
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Thank you for your attention 


