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Type of Hepatitis Diagnostic Test(s) Autoantibodies Therapy

Chronic hepatitis B HBsAg, IgG anti-HBc, 
HBeAg, HBV DNA

Uncommon IFN-, PEG IFN-, lamivudine, adefovir, 
entecavir,tenofovir, telbivudine

Chronic hepatitis C Anti-HCV, HCV RNA Anti-LKM1a PEG IFN- plus ribavirin, telaprevir 
boceprevir

Chronic hepatitis D Anti-HDV, HDV RNA, 
HBsAg, IgG anti-HBc

Anti-LKM3 IFN-, PEG IFN-b

Autoimmune 
hepatitis 

ANAc (homogeneous), 
anti-LKM1(±), 
Hyperglobulinemia 

ANA, anti-LKM1, anti-
SLAd

Prednisone, azathioprine

Drug-associated — Uncommon Withdraw drug

Cryptogenic All negative None Prednisone (?), azathioprine (?)

Chronic hepatitis classification by cause



Autoimmune liver diseases

AIH:  Autoimmune hepatitis
PBC: Primary biliary cholangitis (cirrhosis)
PSC: Primary  sclerosing cholangitis
AIC: Autoimmune cholangitis



Autoimmune hepatitis

• Autoimmune hepatitis is a chronic disorder characterized by continuing 
hepatocellular necrosis and inflammation, usually with fibrosis, which can 
progress to cirrhosis and liver failure. 

• Based on contemporary estimates of the natural history of treated 
autoimmune hepatitis, the 10-year survival is 80–90%.  

• The prominence of extrahepatic features of autoimmunity as well as 
seroimmunologic abnormalities in this disorder supports an autoimmune 
process in its pathogenesis;  

• Autoantibodies and other typical features of autoimmunity, however, do not 
occur in all cases;  



Autoimmune hepatitis
Clinical features of autoimmune hepatitis are similar to those described for chronic viral hepatitis. 

• The onset of disease may be insidious or abrupt; the disease may present initially like 
an acute viral hepatitis;  

• A subset of patients with autoimmune hepatitis has distinct features. This is the group 
with positive lupus erythematosus (LE) antibodies (initially labeled "lupoid" hepatitis) 
in whom other autoimmune features are common. Such patients are predominantly 
young to middle-aged women with marked hyperglobulinemia and high-titer 
circulating ANAs. 

• Fatigue, malaise, anorexia, amenorrhea, acne, arthralgias, and jaundice are 
common. 

• Occasionally arthritis, maculopapular eruptions (including cutaneous vasculitis), 
erythema nodosum, colitis, pleurisy, pericarditis, anemia, azotemia, and sicca 
syndrome (keratoconjunctivitis, xerostomia) occur. 



Autoimmune hepatitis:
laboratory findings

Laboratory features of autoimmune hepatitis are similar to those seen in chronic 
viral hepatitis. 

• Liver biochemical tests are invariably abnormal but may not correlate with the 
clinical severity or histopathologic features in individual cases. 

• Serum AST and ALT levels are increased and fluctuate in the range of 100–1000 
units.

• In severe cases, the serum bilirubin level is moderately elevated (3–10 mg/dL)]. 

• Hypoalbuminemia occurs in patients with very active or advanced disease. Serum 
alkaline phosphatase levels may be moderately elevated or near normal.

• In a small proportion of patients, marked elevations of alkaline phosphatase 
activity occur; in such patients, clinical and laboratory features overlap with those 
of primary biliary cirrhosis.  

• The prothrombin time is often prolonged, particularly late in the disease or during 
active phases.



Autoimmune hepatitis: 
laboratory findings

Hypergammaglobulinemia (>2.5 g/dL) is common in autoimmune hepatitis. 

Rheumatoid factor is common  

• As noted above, circulating autoantibodies are also prevalent. The most characteristic are ANAs in a 
homogeneous staining pattern. Smooth-muscle antibodies are less specific, seen just as frequently in 
chronic viral hepatitis. 

• Because of the high levels of globulins achieved in the circulation of some patients with autoimmune 
hepatitis, occasionally the globulins may bind nonspecifically in solid-phase binding immunoassays for 
viral antibodies. This has been recognized most commonly in tests for antibodies to hepatitis C virus, as 
noted above. In fact, studies of autoantibodies in autoimmune hepatitis have led to the recognition of 
new categories of autoimmune hepatitis. 



Autoimmune hepatitis



Autoimmune hepatitis

Type I autoimmune hepatitis is the classic syndrome occurring in young women, associated with marked 
hyperglobulinemia, lupoid features, circulating ANAs, and HLA-DR3 or HLA-DR4. 

Also associated with type I autoimmune hepatitis are autoantibodies against actin (anti-SMA) as well as 
atypical perinuclear antineutrophilic cytoplasmic antibodies (pANCA). 



Autoimmune hepatitis
Type II autoimmune hepatitis, often seen in children, more common in Mediterranean populations, and 
linked to HLA-DRB1 and HLA-DQB1 haplotypes, is associated not with ANA but with anti-LKM. 

Actually, anti-LKM represent a heterogeneous group of antibodies.

In type II autoimmune hepatitis, the antibody is anti-LKM1, directed against cytochrome P450 2D6. This 
is the same anti-LKM seen in some patients with chronic hepatitis C.  Anti-LKM2 is seen in drug-induced 
hepatitis, and anti-LKM3 is seen in patients with chronic hepatitis D. 

Anti-liver kidney microsomal  





Autoimmune 
hepatitis



Autoimmune hepatitis

Exclusion of liver disease caused by genetic disorders, viral hepatitis, drug hepatotoxicity, and alcohol 
are linked with such inclusive diagnostic criteria as hyperglobulinemia, autoantibodies, and 
characteristic histologic features. 

Factors  in favor of the diagnosis 

include female gender; predominant aminotransferase elevation; presence and level of globulin 
elevation; presence of nuclear, smooth muscle, LKM1, and other autoantibodies; 
concurrent other autoimmune diseases; 
characteristic histologic features (interface hepatitis, plasma cells, rosettes); 
HLA DR3 or DR4 markers; 
and response to treatment (see below). 

Weighing against the diagnosis are predominant alkaline phosphatase elevation, mitochondrial 
antibodies, markers of viral hepatitis, history of hepatotoxic drugs or excessive alcohol, histologic 
evidence of bile duct injury, or such atypical histologic features as fatty infiltration, iron overload, and 
viral inclusions.



Autoimmune hepatitis



Autoimmune hepatitis
Differential Diagnosis

• Early during the course of chronic hepatitis, autoimmune hepatitis may 
resemble typical acute viral hepatitis.  

• In adolescence, Wilson's disease may present with features of 
chronic hepatitis long before neurologic manifestations become 
apparent and before the formation of Kayser-Fleischer rings. In 
this age group, serum ceruloplasmin and serum and urinary 
copper determinations plus measurement of liver copper levels will 
establish the correct diagnosis. 



Wilson’s disease



Wilson’s disease



Wilson’s disease
Diagnostic recommendations in Wilson's disease
•Wilson's disease should be considered in any individual with liver abnormalities of uncertain cause and those with new onset 
movement disorders.
•Assessment should include history, physical examination, liver function tests, full blood count, serum copper and 
caeruloplasmin, and 24-h urinary copper excretion. Liver biopsy quantitative copper concentrations remain the best 
biochemical evidence for Wilson's disease.
•Kayser-Fleischer rings should be sought using slit-lamp examination by a skilled examiner.
•Family screening of first-degree relatives must be undertaken. When possible, genetic diagnosis should be used, especially in 
patients with indeterminate clinical and biochemical features.



Wilson’s disease



Wilson’s disease

Diagnostic scores 



Wilson’s disease

DPA, penicillamine 



Autoimmune hepatitis
Differential Diagnosis

• Primary biliary cholangitis (PBC) share clinical features with  type 1 
autoimmune hepatitis, and both alcoholic hepatitis and nonalcoholic 
steatohepatitis may present with many features common to autoimmune 
hepatitis; historic, biochemical, serologic, and histologic assessments are 
usually sufficient to allow these entities to be distinguished from 
autoimmune hepatitis. 

• Of course, the distinction between autoimmune and chronic viral hepatitis is 
not always straightforward, especially when viral antibodies occur in patients 
with autoimmune disease or when autoantibodies occur in patients with 
viral disease.  



Autoimmune hepatitis
Differential Diagnosis
Finally, occasionally, features of autoimmune hepatitis overlap with features of autoimmune biliary disorders 
such as primary biliary cirrhosis, primary sclerosing cholangitis, or, even more rarely, mitochondrial antibody-
negative autoimmune cholangitis. Such overlap syndromes are difficult to categorize, and often response to 
therapy may be the distinguishing factor that establishes the diagnosis.



Autoimmune hepatitis: 
aggressive clinical feature

• The course of autoimmune hepatitis may be variable. In those with mild disease or limited histologic 
lesions (e.g., piecemeal necrosis without bridging), progression to cirrhosis is limited. 

• In those with severe symptomatic autoimmune hepatitis (aminotransferase levels >10 times normal, 
marked hyperglobulinemia, "aggressive" histologic lesions—bridging necrosis or multilobular
collapse, cirrhosis), the 6-month mortality without therapy may be as high as 40%. 

• Such severe disease accounts for only 20% of cases; the natural history of milder disease is variable, 
often accentuated by spontaneous remissions and exacerbations. 

• Especially poor prognostic signs include the presence histologically of multilobular collapse at the 
time of initial presentation and failure of the bilirubin to improve after 2 weeks of therapy. Death 
may result from  complications of cirrhosis



Fig. 1 

Journal of Hepatology 2019 70773-784DOI: (10.1016/j.jhep.2018.11.006) 

Timeline graph of laboratory parameters from the case is shown during the patient’s initial presentation and phase of treatment, with black arrowheads indicating the start date of 
oral prednisolone at 20 mg once daily, and white arrowhead the introduction of azathioprine. (B) A timeline graph of laboratory parameters from the same patient, who 
presented again after a period of non-attendance to clinic. Black arrowhead indicates re-initiation of prednisolone and white arrowhead azathioprine. Single and double asterisks 
indicate the duration of tacrolimus therapy (without azathioprine), respectively, and the black arrow the first infusion of rituximab. (C) Representative images showing typical 
features of chronic AIH. 

Rituximab anti-CD20

Ig totali: 600-2300 mg/dl
IgG: 800-1800 mg/dl
IgA: 90-400 mg/dl
IgM: 60-280 mg/dl
IgE: 0-180 UI/ml; 20-440 mg/dl



Autoimmune hepatitis:treatment 
• The mainstay of management in autoimmune hepatitis is glucocorticoid therapy.

• A) prednisone dose (30 mg/d) with azathioprine (50 mg/d).

• B) of prednisone 60 mg/d. This high dose is tapered successively over the course of a 
month down to a maintenance level of 20 mg/d. 

• C) An alternative but equally effective approach  is Budesonide 3 mg/TID + azathioprine



Primary biliary  cholangitis (cirrhosis)

• The major causes of  intrahepatic  cholestatic syndromes are 
primary biliary cirrhosis (PBC), autoimmune cholangitis, primary 
sclerosing cholangitis (PSC), and idiopathic adulthood 
ductopenia. 

• These syndromes are usually clinically distinguished from each other by antibody testing, 
cholangiographic findings, and clinical presentation. However, they all share the 
histopathologic features of chronic cholestasis, such as cholate stasis, copper deposition, 
xanthomatous transformation of hepatocytes, and irregular so-called biliary fibrosis. In 
addition, there may be chronic portal inflammation, interface activity, and chronic lobular 
inflammation.

• Ductopenia is a result of this progressive disease as patients develop cirrhosis



Autoimmune liver diseases



Primary biliary cholangitis
• Point prevalence of PBC  in Italy is  was calculated as 27.90 per 100,000 inhabitants and 

incidence of PBC as 5.31 per 100,000 inhabitants/year.

• A strong female preponderance and a median age of around 50 years at the time of 
diagnosis. 



Primary biliary cholangitis

The cause of PBC is unknown; it is characterized by portal inflammation and necrosis of 
cholangiocytes in small and medium-sized bile ducts. 

Cholestatic features prevail, and biliary cirrhosis is characterized by an elevated bilirubin level 
and progressive liver failure. 

Antimitochondrial antibodies (AMA) are present in about 90% of patients with PBC. These 
autoantibodies recognize intermitochondrial membrane proteins that are enzymes of the 
pyruvate dehydrogenase complex (PDC), the branched chain–2-oxoacid dehydrogenase 
complex, and the 2-oxogluterate dehydrogenase complex.  



Primary biliary cholangitis





• Histopathologic analyses of liver biopsies of patients with PBC have resulted in identifying 
four distinct stages of the disease as it progresses. The earliest lesion is termed chronic 
nonsuppurative destructive cholangitis and is a necrotizing inflammatory process of the 
portal tracts. Medium and small bile ducts are infiltrated with lymphocytes and undergo 
duct destruction. Mild fibrosis and sometimes bile stasis can occur. 

• With progression, the inflammatory infiltrate becomes less prominent, but the number of 
bile ducts is reduced and there is proliferation of smaller bile ductules. 

• Increased fibrosis ensues with the expansion of periportal fibrosis to bridging fibrosis. 

• Finally, cirrhosis, which may be micronodular or macronodular, develops.

Primary biliary cholangitis



Currently most patients with PBC are   asymptomatic. 

When symptoms are present, they most prominently include a significant 
degree of fatigue out of proportion to what would be expected for either the 
severity of the liver disease or the age of the patient. 

Pruritus is seen in approximately 50% of patients at the time of diagnosis 
and can be debilitating.  

Physical examination can show jaundice and other complications of chronic 
liver disease including hepatomegaly, splenomegaly, ascites, and edema.

Other features that are unique to PBC include hyperpigmentation, 
xanthelasma, and xanthomata, which are related to the altered cholesterol 
metabolism seen in this disease. 

Hyperpigmentation is evident on the trunk and the  

Primary biliary cholangitis



Primary biliary crirrhosis

• Laboratory findings in PBC show cholestatic liver enzyme abnormalities with an elevation 
in γ-glutamyl transpeptidase and alkaline phosphatase (ALP) along with mild elevations in 
aminotransferases (ALT and AST).

• Immunoglobulins, particularly IgM, are typically increased. 

• PBC patients are AMA positive (90%)

• Hyperbilirubinemia usually is seen once cirrhosis has developed. 

• Thrombocytopenia, leukopenia, and anemia may be seen in patients with portal 
hypertension and hypersplenism.



Primary biliary cholangitis
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Primary biliary cholangitis
• Liver biopsy shows characteristic features  

• Up to 10% of patients with characteristic PBC will 
have features of AIH as well and are defined as 
having "overlap" syndrome. 

• These patients are treated as PBC patients and may 
progress to cirrhosis with the same frequency as 
typical PBC patients.

• As  many as 10% of patients with PBC may be AMA-
negative.

• Liver biopsy is most important in this setting of 
AMA-negative PBC. In patients who are AMA-
negative with cholestatic liver enzymes, PSC should 
be ruled out by way of cholangiography.



Primary biliary cholangitis  
Treatment of the typical manifestations of 
cirrhosis are no different for PBC than for 

other forms of cirrhosis. 

UDCA has been shown to improve both 
biochemical and histologic features of the 
disease. 

Improvement is greatest when therapy is 
initiated early; the likelihood of significant 
improvement with UDCA is low in patients 
with PBC who present with manifestations of 
cirrhosis. 

UDCA is given in doses of 13–15 mg/kg per 
day 

PBC





Clinical Gastroenterology and Hepatology
Volume 19, Issue 11, November 2021, Pages 2241-2251.e1

R. Pellicciari, S. Fiorucci, E. Camaioni, et al.6alpha-ethyl-chenodeoxycholic acid (6-ECDCA), a 
potent and selective FXR agonist endowed with anticholestatic activity
J Med Chem, 45 (2002), pp. 3569-3572





PBC recurrence after Liver transplanation



Primary sclerosing cholangitis

• PSC is a chronic cholestatic syndrome that is characterized by diffuse 
inflammation and fibrosis involving the entire biliary tree, resulting in 
chronic cholestasis.

• This pathologic process ultimately results in obliteration of both the intra-
and extrahepatic biliary tree, leading to biliary cirrhosis, portal 
hypertension, and liver failure. 

• The cause of PSC remains unknown despite extensive investigation into 
various mechanisms related to bacterial and viral infections, toxins, genetic 
predisposition, and immunologic mechanisms, all of which have been 
postulated to contribute to the pathogenesis and progression of this 
syndrome. 



Primary sclerosing cholangitis

• Pathologic changes that can occur in PSC show bile duct 
proliferation as well as ductopenia and fibrous cholangitis 
(pericholangitis).

• Liver biopsy changes in PSC are not pathognomonic, and 
establishing the diagnosis of PSC must involve imaging of the 
biliary tree. 

• Periductal fibrosis is occasionally seen on biopsy specimens and can 
be quite helpful in making the diagnosis. As the disease progresses, 
biliary cirrhosis is the final end-stage manifestation of PSC. 



PSC-  histology and ERCP



PSC-  histology and ERCP



Figure 3 

The Lancet 2013 3821587-1599DOI: (10.1016/S0140-6736(13)60096-3) 



Gastroenterology 2021 1611865-1877DOI: (10.1053/j.gastro.2021.08.032) 
Copyright © 2021 AGA Institute Terms and Conditions

http://www.elsevier.com/termsandconditions


Primary sclerosing cholangitis

Clinical Features

• The usual clinical features of PSC are those found in cholestatic liver 
disease, with fatigue, pruritus, steatorrhea, deficiencies of fat-
soluble vitamins, and the associated consequences. 

• As in PBC, the fatigue is profound and nonspecific. 

• Pruritus can often be debilitating and is related to the cholestasis. 

• The severity of pruritus does not correlate with the severity of the 
disease. Metabolic bone disease, as seen in PBC, can occur with PSC  



Primary sclerosing cholangitis

Laboratory Findings

• Patients with PSC typically are identified in the course of an evaluation of 
abnormal liver enzymes. Most patients have at least a twofold increase in ALP 
and may have elevated aminotransferases as well. 

• Albumin levels may be decreased, and prothrombin times are prolonged in a 
substantial proportion of patients at the time of diagnosis. Some degree of 
correction of a prolonged prothrombin time may occur with parenteral vitamin 
K. 



Primary sclerosing cholangitis

Laboratory Findings

• A small subset of patients have aminotransferase elevations greater than five 
times the upper limit of normal and may have features of AIH on biopsy.  These 
individuals are thought to have an overlap syndrome between PSC and AIH. 

• Autoantibodies are frequently positive in patients with the overlap syndrome but 
are typically negative in patients who only have PSC. 

• One autoantibody, the perinuclear antineutrophil cytoplasmic antibody (P-ANCA)
is positive in about 65% of patients with PSC. Over 50% of patients with PSC also 
have ulcerative colitis. 



Primary sclerosing cholangitis

• The definitive diagnosis of PSC requires cholangiographic
imaging. 

• Over the last several years, MRI with magnetic resonance 
cholangiopancreatography (MRCP) has been utilized as the 
imaging technique of choice for initial evaluation. 

• Some investigators feel that endoscopic retrograde 
cholangiopancreatography (ERCP) should also be performed to 
be certain whether or not a dominant stricture is present. 



Primary sclerosing cholangitis
  ERCP and MR



Primary sclerosing cholangitis

Treatment

• There is no specific proven treatment for PSC, although studies are 
currently ongoing using high-dose (20 mg/kg per day) UDCA to determine 
its benefit. 

• Endoscopic dilatation of dominant strictures can be helpful, but the 
ultimate treatment is liver transplantation. 

• A  complication of PSC is the development of cholangiocarcinoma, which is 
a relative contraindication to liver transplantation. 

• Symptoms of pruritus are common, and the approach is as mentioned 
previously for this problem in patients with PBC (see above).



Biliary intervention

Antibiotic prophylaxis during endoscopic 
retrograde cholangiography

Absolute necessity (eg, ciprofloxacin)

Long-term antibiotics
Unproven; consider in recurrent cholangitis; consider rotating antibiotics (eg, 
amoxicillin–clavulanic acid, ciprofloxacin, co-trimoxazole)

Endoscopic treatment
Centre-specific practice; risk of biliary sepsis (concurrent and future) vs benefit of early 
diagnosis of malignancy; intervention for dominant biliary strictures

Transplantation

Liver transplantation
Established indications include decompensated cirrhosis , intractable cholangitis, biliary 
obstruction, hepatocellular carcinoma; debated indications include biliary dysplasia, 
hilar cholangiocarcinoma, pruritus

Surveillance

Colonoscopy
Increased risk of colon cancer in patients with concomitant inflammatory bowel disease 
necessitates annual colonoscopy with screening biopsies

Ultrasonography
Annual imaging of gallbladder; six monthly surveillance for hepatocellular carcinoma 
once patient is cirrhotic

Cholangiocarcinoma
Consensus not reached; challenges with performance characteristics of carbohydrate 
antigen 19-9 and cytology in particular

Bone density Increased prevalence of low bone mass; consider estimation of overall fracture risk

Family Not recommended (familial disease is rare)



Indication for liver transplantation in Europe
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