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Liver Pathology (1)

• Structure of the liver

• General reactions of the liver

• Diagnosis of liver diseases

• Congenital liver diseases, enzymopathies

• Infectious liver diseases

– Viral hepatitis

• Chronic hepatitis
– (**) important

– (×) only for special interest, not for exam

– No sign – decide it yourself



Normal liver by scanning eletron microscopy
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Types of liver cells (**)

 Parenchymal cells

Hepatocytes (arrow)

Biliary cells

 Non parenchymal cells

Endothelial

Kupffer cells

Stellate (Ito, fat 

storing)



Basic reaction types of the liver (**)

 Reversible changes

 adaptive

 degenerations

 Intracellular accumulation

 Irreversible changes

 Cell death: necrosis, apoptosis

 Regeneration/proliferation

 Inflammation

 Neoplastic transformation 



Methods in diagnostics of liver diseases (**)

• Needle biopsy
• Histology

– Sections: H&E, PAS, ePAS, Berlini blue, connective tissue 

stains, Shikata - orcein, etc, immunohistochemistry

• Fine needle aspiration biopsy 
– cytology

• „Surgical” („wedge”) biopsy







Needle biopsy samples.  HE staining. 

Cirrhosis

Chronic hepatitis C
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Congenital liver diseases, enzymopathies (1) (**)

• Haemochromatosis (Fe)
• „bronzdiabetes”: liver (cirrhosis), pancreas (fibrosis, atrophy), skin discoloration

• Wilson disease (Cu) (AR)

• Liver (CAH, cirrhosis), CNS (basal nuclei), eyes (Kaiser-Fleisher ring)

• Alfa-1-antitrypsin deficiency (AR) 

• Serum AAT low, liver (dPAS+ globulusok, cirrh), lung (emphysema), CAVE 
smoking!!! PiMM (normal), Z,S altered

• Tyrosinaemia (AR)

• HCC!

• Glycogenosis (AR)

• Liver is involved in types I., (Gierke) III., IV., VI (hepatomegaly, steatosis, 
fibrosis, cirrhosis, adenomatosis, HCC)

• Galactosaemia
• Cataracta, hepatomegaly, cirrhosis.  Screenings!!! Diet!

• Gaucher disease (glykozil-ceramid-lipidosis)

• Most common enzymopathy in the liver, genetic heterogeneity, 

• Gaucher-cells (!!!). 

• Types I.:young, liver II.:infants, children, cerebral alterations III.: CNS and 
liver alterations, young adults



Case

3 yr old male (10695/04)

• Hepatosplenomegaly  

• Virus serology: negatív

• Clinical question: hematologic disorder?







Diagnosis

• Gaucher disease



Wilson disease



Congenital liver diseases, enzymopathies (2) (**)

• Porphyrias
• primary (inherited), secondary (liver disease, diabetes 

etc)

• Acut intermittent porphyria (long asymptomatic period, 

manifestation for external effects, no skin alteration, GI 

and psychotic symptomes (!!!), endocrin alterations 

(hyponatremia!), hist: UV fluorescence. Urine, stool!

• Porphyria cutanea tarda (increased UV sensibility, skin 

alterations, liver:  steatosis, porf.precurzor, UV 

fluorescence)



Congenital liver diseases, enzymopathies (3) (**)

• Herediter hyperbilirubinemias

– Non-conjugated

• Crigler-Najjar-syndrome
– Type I.: fatal (AR)    II.: less severe (AD)

• Gilbert-syndrome (AD) (fluctuating icterus, 
– 3-7 %, „normal liver” by histology

– Conjugated

• Dubin-Johnson-syndrome (AR) (intermitted 
jaundice, „black” liver, large pigment granules)

• Rotor-syndrome (AR) (mild icterus, increased 
number of lysosomes, „normal liver”)



Viral hepatitis-associated mortality shows increasing tendency 

http://apps.who.int/iris/bitstream/10665/255016/1/9789241565455-eng.pdf?ua=1
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Hepatotropic viruses (***)

Family

Genome

Virion

Chronicity

HAV HBV HCV HDV HEV

Picorna

dsDNA

27 nm 42 nm 55-65 

nm

36 nm 32-34 

nm

- + + + -/+

Hepadna
Flavi

Hepaci
Satellit Hepe

ssRNA ssRNA ssRNA ssRNA





Chronic infection with viral hepatitis

• Global prevalence
• HBV: 257 million (3,5%)

• HCV: 71 million (1%)

• Geographical differences
• HBV: <1 – 20%

• HCV: <1 – 10%

• Chronic inflammation
• HBV: appr. 10%

• HCV: appr. 70-80 %



Other viruses causing hepatitis

• CMV

• EBV

• HHV-6, -7

• Human parvovirus B19                             

(small, ssDNA virus)

• TTV                                               

(unenvelopesd xDNA 

virus)



- 257 million chronic HBV 

infection

- 3,5% - world population  
WHO Global Hepatitis Report 2017



- 257 million
- 0,1%-6,2%

- Far East: 6,2% 

- Africa: 6,1%

- Eastern Mediterranian: 3,3% 

- South-East Asia: 2,0% 

- Europe: 1,6%

- America: 0,7% 

WHO Global Hepatitis Report 

2017



Hepadnaviridae

dsDNA (**)

RT

Core, surface Ag







HBV

10%

Chronic 

inflammation

Cirrhosis

Liver cancer

10-20 years



HBsAg  by immunohistochemistry

Schaff et al. Antiviral Therapy 3:117-131 1996

„Ground-glass” hepatocytes



HBV HCV

cell death

proliferation

inflammation

Immune response

cytokines

Oxidative stress

Fibrosis, ECM

Immune response

cytokines

Oxidative stress

Fibrosis, ECM

Chronic 

inflammation

(CH, fibrosis, cirrhosis)

HBV DNA integration

Viral proteins: prolonged expression, 

accumulation,  mutatnt proteinsx (HBx, 

PreS1, 2,S,)

Genetic instability

Chromosomal alteration

(No integration, no RT)

Viral proteins: (core,  E2, NS3,5A) 

Genetic instability, 

Chromosomal abnormality  
(lower than in HBV)

Growth factors

(TGF, TGF, HGF, IGF II, stb.)

Growth factors
(TGF, TGF, HGF, IGF II, stb.)

Clonal expansion

HCC

Cell death, prolifeation

Oxidative stress

Genetic instability

Genetic alteration, mutation

Cellular gene transavctivation

Pathomechanism of virus-induced HCC

10% 80%

Genetic Metabolic Toxic



Viral RNA

Envelope glycoproteins (E1,E2)

Core

Envelope

HCV

55 - 65 nm

(**)



Non-A,Non-B hepatitis

Lancet 1978 8062: 463-466



HCV: „Báránybőrbe bújt farkas”
(„wolf in lamb’s clothing – wolf in sheep’s clothing”)

- Milder and more 

prolonged (15-30 

yrs)

- Transmission: 

transfusion, sexual 

(rare), perinatal 

(rare)

- 71 million infected

- 80% progression into    

chronicity

- No vaccine





Worldwide Prevalence of HCV



HCV Genotypes

IVDU=intravenous drug user.

Simmonds P. J Hepatol. 1999;31(suppl 1):54-60.
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WHO Global Hepatitis Report 2017

Daw et al. WJV 5: 170-182, 2016 

Prevalence of HCV infection
Chronic infection: 71 million, 1% of world population

Highest: Egyiptom (14,7%)

East-Middle Europe
Low (0,2-1,0%): Cseh, Albania,   

Croitia, Hungary

- Middle (1,4%): Poland, Bulgaria

- High (2,3-3,3%): Ukraina, Romania





Direct-acting antivirals, DAAs

• • Adapted from Schinazi R, et al. Liver Int 2014; 34 (Suppl 1):69–78.

5’NTR Structural  Proteins Non-Structural Proteins 3’NTR

Capsid
RNA

polimeráz
Metalloproteáz
Serine proteáz

RNA helikáz

Burok (Envelope)
glycoproteinek

Kofaktorok

NS1 NS2 NS5A NS5BC E1 NS3 NS4A NS4BE2



Direct-acting antivirals, DAAs

• • Adapted from Schinazi R, et al. Liver Int 2014; 34 (Suppl 1):69–78.

5’NTR Structural Proteins Non-Structural proteins 3’NTR

Capsid
RNA

polimerase
Metalloprotease
Serine protease

RNA helikase

Envelope
glycoproteins

Cofactors

Polimerase inhibitors
Nucs Non-Nucs
Sofosbuvir Dasabuvir
VX-135 Deleobuvir
IDX-20963 BMS-791325
ACH-3422 PPI-383

GS-9669
TMC-647055

NS1 NS2 NS5A NS5BC E1 NS3 NS4A NS4BE2

Protease inhibitors
Paritaprevir (ABT-450)
Telaprevir
Boceprevir
Simeprevir
Faldaprevir

Asunaprevir
MK-5172
Sovaprevir
ACH-2684

NS5A 
inhibitorsOmbitasvir
Daclatasvir
Ledipasvir
GS-5816
ACH-3102

PPI-668
GSK-2336805
Samatasvir
MK-8742
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Steps in treatment of chronic hepatitis C
Naiv patients

*G1 HCV fertőzött, terápianaiv betegek

st IFN

IFN+RBV
PEG+RBV

PEG+RBV+PI (BOC/TPR)



Webster et al. Lancet Febr.14. 2015.



Manifestations of chronic HCV infection

Cacoub P, et al. J Hepatol, 2016 

HCV-fertőzött máj



58:1045-46, 2013



Epidemiology

• 1st cause of acute hepatitis

– Worldwide, in Europe, in France

• 20 million cases /year

– 70 000 death/year

– > 3 million symptomatic patients

• In Europe: 2 million cases/year

WHO. Viral hepatitis. Jul, 2015

EASL guidelines 2018 vol 68 1256



Comparison of HEV genotypes

Characteristcs HEV 1 and 2 HEV3 and 4

Source of infecton Obligate human
pathogen

Zoonotic
Blood supply

Route of
ꢁ ifecton

Faecal-oral via
infected water

Consumpton of
infeted pork
Blood supply

Outbreaki Yes

1:5

No

Clinical attack rate

Demographics

< 1:10

Mainly affecting
young
adults

Mainly affecting older
men
Male:female rato 3:1

Chronic ꢁnfecton No Yei in
ꢁ imunosuppressed
ꢁ individualis

Occurrence of second Yes
HEV infecton

Yes

Neurological sequelae Yes Yes



Seroprevalence

20%

12%

47%
34%

20%10%

50%

Stramer SLTransfusion 2015

Izopet J Clin Vꢁ rol 2015

Dalton H Curr InfecꢁDis Rep 2014



IgG seroprevalence :

22,4 % in France

Haute Loire : 8%

Ariège : 86,4%

IgG and IgM seroprevalence in french blood donor

Blue < 10%, green 20-30%, yellow 30-40%, pink 40-50 %

Orange 60-70%, brown > 70%

Maniuy eꢁ al Hepatology 2016



When should you look for 
HEV?

EASL guidelines

• Acute viral hepatitis (A1)

• Suspected drug induced liver injury (A1)

• Decompensated cirrhosis

• Guillain-Barré syndrome, neuralgic amyotrophy(B1),

• Acute neurological symptoms associated with elevated

transaminases

• Elevated transaminases following transfusion (A1)



HEV diagnosis
EASL guidelines



Conclusion 1

•

•

•

HEV infection diagnosis is rising

Subtype 3 may be more severe

Neurological symptoms are frequent (Neuralgic

amyotrophy +++)



H.Alter HepDart, Dec.2013. 



H.Alter HepDart, Dec. 2013



H.Alter HepDart Dec.2013



H.Alter HepDart, Dec. 2013



H.Alter HepDart, Dec. 2013





Pathology of acute viral hepatitis

• Gross: enlarged, reddish, or shrinken (extensive 

necrosis)

• Histology:

– Lobular, portal and periportal inflammation

– Inflammatory cells: dominating lymphos (but plasma 

cells, PMNs, eos in lower number)

– Necrosis, apoptosis (Councilmann-like bodies)

– Cholestasis (not always)

– PAS+ Mas  



Akut vírushepatitis 



(XX)



General pathomorphology of CH (**)

• necrosis / apoptosis

• inflammation

• fibrosis

• specific features

• Grading, staging



CH-C CH-C



(×)



Chronic hepatitis C, mild form („chronic persistent hepatitis”)



Interface hepatitis



(×)



(×)



A májfibrosis mértékének 

megállapítása

• Májbiopszia : „the gold standard”

• Serum markerek

• Képalkotók : US, Fibroscan

– („keménység”)•„



Fibroscan—CAP mérésének bemutatása

kb. 1 cm átmérőjű, 4 cm hosszú 

virtuális szövethengert mérünk, a 

bőrfelszíntől mért 25 és 65 mm 

távolság között.

Halász Tünde, PhD értekezés



Definition of AIH* (**)

AIH is an unresolving inflammation of 

the liver with:

– characteristic (but not specific) histology

– hypergammaglobulinaemia

– autoantibodies in the serum

– absence of „known” etiology (genetic, 

toxic, viral)   

* Czaja A.J. Hepatology. A textbook of Liver Disease 2003.1163-1202, 

Saunders



Diagnostic criteria of AIH(1) * (**)

• Clinical: symptomatic (fatigue, 

fluctuating jaundice, arthralgia, 

acute/fulminant? etc.)                              

asymptomatic

• Sex/Age: female predominance                     

young (bimodal, children)

• Other: association with other 

autoimmune disorders

* Intern.Autoimmune Hepatitis Group 

J.Hepatol.1999.31:929-938



Diagnostic criteria of AIH (3)

Serological features*

Autoantibodies (Ab)

– Non-organ specific Abs

• anti- nuclear AB (ANA)

• anti- smooth muscle AB (SMA)

• anti- neutrophilic cytoplasmic (pANCA)

– Liver-related  Abs

• asialoglycoprotein receptor (anti-ASGPR)

• soluble liver antigen (anti-SLA) (liver-pancreas antigen -

anti-LP)

• liver cytosol type 1 (anti-LC1)

• liver/kidney microsome type1 (anti-LKM1)

* Intern.Autoimmune Hepatitis Group J.Hepatol.1999.31:929-938



Classification of AIH 

based on serological markers (antibody profiles)*

• Type 1:  ANA/SMA positive (anti-SLA/LP 

positive, anti-ASSGPR, pANCA positive, 

80%)

• Type 2: anti-LKM1 positive (almost always 

young females with severe disease, 

3-4 %)

• Type 3: anti-SLA/LP positive  (ANA/SMA 

positive, 3-4 %)

* Czaja A.J., Manns M.P.: Am.J.Gastroenterol. 1995.90:1206.



Diagnostic criteria of AIH (4) Histological 

features

• Interface hepatitis   

– periportal, periseptal 

– predominantly lymphoplasmocytic inflammation

• Mild/moderate acinar involvement

• Bridging necrosis/fibrosis

– portal/portal

– central/portal 

• Rozette formation of hepatocytes

• Nodular regeneration

• No bile duct damage or granulomas

• Multinucleated giant cells (children -23%)

• Cirrhosis



Bridging necrosis/fibrosis




