
Introduction

Autoimmune liver diseases (AILDs) are disorders
characterized by a not well-defined etiology and by an
immune pathogenesis causing inflammatory lesions
affecting the liver parenchyma, the small bile ducts or
the entire biliary tract. They are classified in chronic
autoimmune hepatitis (AIH), primary biliary cirrhosis
(PBC) and primary sclerosing cholangitis (PSC). They
differ with regard to the epidemiological, clinical,
morphological and serological features; the possible
evolution; the different associations with other im-
mune diseases of the digestive or extra-digestive or-
gans) (Table 1);1 the treatment options. 

More recently, overlap syndromes (OS) have
been identified with patients sharing clinical, mor-
phological and serological features of the above in-

dicated diseases. The OS frequency is progressively
increasing, causing additional diagnostic and thera-
peutic problems.

I, therefore, considered it worthwhile to briefly
recap some basic knowledge of AILD and more ex-
tensively discuss the innovative aspects identified or
defined in the more recent years, particularly focusing
on the knowledge about the OS and on the current di-
agnostic and therapeutic strategies.

Autoimmune chronic hepatitis

The AIH can be defined as a hepatocellular inflam-
mation sustained by hepatocyte immune tolerance
loss, due to an unknown cause, and characterized by
specific histological changes, hypergammaglobuline-
mia and serum autoantibodies positivity.

The key histological feature is interface hepatitis
with portal and periportal lymphoplasmacytic infil-
trates and hepatocellular necrosis. The severity of
necroinflammatory activity is quite variable, ranging
from mild hepatitis to massive hepatic necrosis. Cel-
lular regeneration can result in the formation of
rosette-like structures (Figure 1). Nodular regeneration
and fibrosis with formation of portal-portal and por-
tal-central bridges can result in cirrhosis.

Epidemiology

Autoimmune hepatitis is an infrequent, but not
exceptionally rare, disease. The most reliable data
about its frequency were collected in the Scandina-
vian countries, where the mean incidence is 1 to 2
per 100,000 inhabitants per year, and prevalence is
11 to 17 per 100,000 inhabitants. There is still a no-
ticeable discrepancy between the frequency data col-
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lected in Norway in 1998 and those, well below, col-
lected in Sweden in 2010.2,3 Similar incidence and
prevalence can be assumed in most other countries,
but in North America, where chronic viral hepatitis
is less frequent, AIH represents 11-23% of chronic
liver diseases.

Japanese4 and, above all, Chinese5 clinical records
would suggest that the disease is extremely rare in the
Far East; however, more recent reports, based on more

accurate epidemiological studies, indicate an increase
of AIH in these countries.6

Women are more affected (70-80% of cases), par-
ticularly between 15 and 40 years of age,7 but the dis-
ease can also occur in children and the elderly,
including individuals older than 60.8 Of note, at the
King’s College Hospital of London tertiary pediatric
liver center there has been a seven-fold increase in
AIH incidence over the last decade.9
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Table 1. Disease associations of autoimmune liver diseases.

AIH PBC PSC

AI thyroiditis* AI thyroiditis* Ulcerative colitis* 
Grave’s disease Rheumatoid arthritis* Crohn’s disease 
Ulcerative colitis* Sjögren’s syndrome* Colorectal cancer
Autoimmune emolytic anemia Scleroderma/CREST syndrome Celiac disease*
Idiopathic thrombocytopenia Celiac disease* Cholangiocarcinoma
Systemic lupus erythematosus Mixed connective tissue disease Rheumatoid arthritis*
Sjögren’s syndrome* Renal tubular acidosis Histiocytosis X
Polymyositis Retroperitoneal fibrosis
Mixed connective tissue disease
Celiac disease*

AIH, autoimmune hepatitis; PBC, primary biliary cirrhosis; PSC, primary sclerosing cholangitis. *Possible association with several autoimmune liver diseases.
Modified from Feld and Heathcote, 2003.1 

Figure 1. Histological features of autoimmune hepatitis. A) Inflammatory infiltrate with lymphocytes and a lot of plas-
macells (arrow) (40X H&E). B) Below: intralobular inflammatory infiltrate, predominantly plasmacells. Above: hepa-
tocellular necrosis (arrow) (40X H&E). C) Portal area considerably enlarged with severe inflammatory infiltrate, large
interface hepatitis (20X H&E). D) Rosette-like structure (40X H&E). Courtesy of Giuseppina Marino Marsilia, A. Cardarelli
Hospital, Naples.
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Pathogenesis

At least four factors likely contribute to the still
not fully understood AIH pathogenesis: i) genetic pre-
disposition related to the presence of some histocom-
patibility antigens (HLA A1, B8, DR3, DR4); ii)
exposure on the cell membrane of autoantigens, as cy-
tochrome P450 2D6 (CYP 2D6) and the asialoglyco-
protein receptor (target antigens of anti-LKM1 and
anti-ASGPR, respectively); iii) profound modification
of the cellular immune response characterized by the
secretion of various cytokines causing the differentia-
tion of CD4 helper T-cells (Th0) in cytotoxic Th17,
Th1 and Th2 cells. This results, with different mech-
anisms, in the activation of cells with direct cytotoxic
effects and in the B-cell maturation into plasmacytes
with the consequent production of autoantibodies; iv)
role, still debated though, of potential triggers, both
viral (HCV, HBV, cytomegalovirus, HSV) and non-
viral (drugs as minocycline, statins, anti-TNF agent).

Clinical features

Children with AIH often present signs and symp-
toms of illness, similar to a viral hepatitis. In adults,
both asymptomatic cases (up to 25%), usually revealed
only by a moderate increase in aminotransferases, and
acute-onset cases (exceptionally fulminant) have been
described.

In 40% of the cases the disease shows, since the
beginning, chronic features characterized by nonspe-
cific symptoms (fatigue, malaise, nausea, anorexia,
weight loss, upper abdominal pain, arthromyalgia),
differing, however, in severity. The association with
other diseases, mainly autoimmune thyroiditis, dia-
betes, inflammatory bowel diseases, rheumatoid

arthritis and amenorrhea, is frequent. Even the asymp-
tomatic patients remain progressive and the diagnosis
is often made when cirrhosis is already present.

Laboratory abnormalities

Elevated aminotransferases levels and hypergam-
maglobulinemia, mainly due to an increase in the im-
munoglobulin (Ig) G fraction, are characteristic AIH
serological features. Cholestatic features are absent or
less marked; thus, if they are prominent, a differential
diagnosis with other diseases, such as viral hepatitis,
drug-induced hepatopaties, PBC, PSC and OS, should
be taken into consideration.10

As expected, when the disease progresses, typical
laboratory abnormalities of cirrhosis (such as hypoal-
buminemia and leuko-thrombocytopenia) may appear.

Autoantibodies

A characteristic mark of AIH is the serological pres-
ence of autoantibodies against nuclear components
(ANA), smooth muscle (SMA), liver kidney microsome
type 1 (anti-LKM1) and liver cytosol type 1 (anti-LC1).
Based on autoantibodies, AIH can be classified in: type
1, positive for ANA and/or SMA, and type 2, positive
for anti-LKM1 and anti-LC1. In North America 96% of
adult AIH patients are positive for ANA, SMA or both11

and 4% for anti-LKM1 and anti-LC1.12 Anti-LKM1 are
more frequent in European patients and are usually not
accompanied by ANA or SMA (Figure 2).13,14

Clinical, biochemical and histological features are
similar, but AIH 2 onset is more frequent during child-
hood, has a more severe presentation in young women
and is more often associated with other autoimmune
diseases.15
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Figure 2. Flow chart for diagnosis and classification of autoimmune hepatitis. Modified from Bianchi et al., 2003.14
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An AIH type 3, positive for anti-soluble liver anti-
gen/liver-pancreas antigen (antiSLA/LPA), has also
been described, but it is conceivable that these anti-
bodies are a nonspecific sign of an AIH type 1, usually
associated with a more severe clinical course.15 Also
the antineutrophil cytoplasmic antibodies with perin-
uclear pattern (pANCA), described in AIH type 1, are
non-specific AIH serological markers and their pres-
ence could be a sign of an AIH/PSC OS. Atypical
pANCA react with peripheral nuclear membrane com-
ponents, being for this reason named pANNA.9,14 They
can be detected in AIH type 1, but not in type 2, and
further suggest an AIH diagnosis, particularly when
other antibodies are absent.16 Despite their significance
for AIH diagnosis and classification, the autoantibod-
ies pathogenic role and the mechanisms by which they
can possibly take part in liver damage still remain a
topic for further research.

Diagnosis

AIH diagnosis may be challenging; however, early
diagnosis is important because immunosuppressive
therapy is life-saving. The International Autoimmune
Hepatitis Group (IAIHG) codified in 199317 and re-
vised in 199918 the diagnostic criteria and a diagnostic
scoring system for AIH, but diagnostic criteria were
numerous (10) and complex and, therefore, meanly
useful for scientific purposes. Thus, a further IAIHG
study in 2008 aimed at the definition of more simpli-
fied diagnostic criteria for routine clinical practice.
This retrospective cohort study included 359 AIH pa-
tients and 393 controls (training set and validation set).
Patient data were collected from 11 international cen-
ters, all specialized in liver diseases, in 10 countries
from North and South America, Europe, and Asia. Di-
agnostic criteria included sex, age, autoantibodies, im-
munoglobulins, absence of viral hepatitis, and

histology (Table 2).19 The score has been shown to
have a high degree of sensitivity and specificity for
AIH diagnosis by three perspective studies.20-22

Therapy

Severe AIH is a potentially life-threatening disease
without medication; thus, rapid diagnosis and institu-
tion of immunosuppressive therapy are mandatory.
Despite successful treatment, cirrhosis can develop in
many patients, being often already present at time of
the diagnosis. The therapy is, however, still useful be-
cause it can reduce the activity of the disease.14,23

Immunosuppressive treatment may be considered
in asymptomatic adult patients with mild laboratory
and histological changes, but the decision must be in-
dividualized and balanced against the possible side ef-
fects of the therapy.7

Patients with minimal or no disease activity or in-
active cirrhosis should not be treated, but must con-
tinue to be followed closely, i.e., 3-6 months.7

In severe AIH prednisone, starting with 30 mg
daily and tapering down to 10 mg daily within 4
weeks, is the standard therapy for inducing remission.
In many cases, the association with azathioprine,
which can be instituted from the outset (50 mg/die in
USA or 1-2 mg/kg/day in Europe) or within few
weeks following steroid response, is preferred.

Monotherapy with a higher dose of prednisone,
starting with 40-60 mg daily and tapering down to 20
mg daily within 4 weeks, can be preferred in patients
with contraindications to azathioprine, in patients after
24 months of treatment, including those with cirrhosis.
The 10 year-survival rate is 80%.24

Remission must be preserved by therapy with pro-
gressive reduction of steroid until 5 mg/die and aza-
thioprine 1-2 mg/kg/day, if in combination, or 2
mg/kg/day, if alone.9
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Table 2. Simplified diagnostic criteria for autoimmune hepatitis.

Variable Cutoff Points

ANA or SMA ≥1:40 1

ANA or SMA ≥1:80
or LKM ≥1:40 2*
or SLA Positive

IgG >Upper normal limit 1
>1.10 times upper normal limit 2

Liver histology (evidence of hepatitis Compatible with AIH 1
if a necessary condition) Typical of AIH 2

Absence of viral hepatitis 2

≥6: probable AIH
≥7: definite AIH

ANA, autoantibodies against nuclear components; SMA, smooth muscle; LKM, liver kidney microsome; IgG, immunoglobulin G; AIH, autoimmune hepatitis.
*Addition of points achieved for all autoantibodies (maximum, 2 points). Modified from Hennes et al., 2008.19
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Once remission (clinical, biochemical, immuno-
logical, histological) is achieved, prednisone dosage
can be slowly reduced. Remission is achievable in
around 80% of patients.

Maintenance treatment with steroids and azathio-
prine has not been proven to be more effective than
azathioprine alone;25 however, histological remission
of disease has been systematically evaluated only dur-
ing follow up of patients in monotherapy with azathio-
prine.24,25 Nevertheless, tapering of steroids is
commonly performed in clinical practice without re-
peating liver biopsy although relapse and progression
to fibrosis are almost universal when immunosuppres-
sion is stopped in the presence of residual interface
hepatitis.26-28 The combination of normal IgG and
transaminase levels together correlates with lower his-
tological inflammatory scores (Knodell index <4)29 in
around 90% of cases, although histological remission
may persist 3-6 months behind biochemical remission.
Treatment until normal liver alaninotransaminase
(ALT), aspartate transaminase (AST), bilirubin and γ-
globulin levels, and normal liver histology is ideal as
this reduces the frequency of relapse after drug with-
drawal from 86% to 60%.

The ideal duration of therapy is debated, but for
type1 AIH patients without cirrhosis a limited treat-
ment with steroids for 12-18 months and azathioprine
for 2-5 years is quite reasonable.

Relapses are very frequent, occurring in up to 80%
of patients about 3 years after treatment withdrawal.
They are associated with the possibility of cirrhosis
and liver failure; if frequent, they increase the risk of
hepatocarcinoma and all-cause mortality.30

Orthotopic liver transplantation is the obvious
treatment of acute or chronic intractable liver failure.
The outcome is very successful; a five-year survival
is achieved in over 85% of cases.14

Alternative treatments

In patients non responders to standard therapy or
with intolerance or low compliance to steroids alter-
native immunosuppressive drugs have been proposed,
but all need further studies about theoretical more im-
portant positive or negative effects.9

Budenoside has a high affinity for the glucocorti-
coid receptors. It undergoes over 90% at hepatic first
pass metabolism and its catabolities are devoid of cor-
ticoid activity. So steroid related adverse effects are
limited.

In the early studies on small case series the results
implied that, at least, budenoside was non inferior to
prednisolone and many (58-83%) complete remissions
were achieved.31

Recently in a multicenter double-blind study 203
patients were randomized to trait with budenoside or
prednisone, both in combination with azathioprine: after

6 months more biochemical remissions were obtained
in budenoside arm (60% vs 38.8%).32 An open-label ex-
tension was performed and patients of original pred-
nisone arm were switched to receive budenoside; they
achieved again more biochemical remission, if com-
pared with the group originally randomized to budeno-
side (68.2% vs 50.6%). These promising results must
be confirmed, because the percentage of remissions
with prednisone lower than the one obtained in histor-
ical case series and the histological data are necessary
to prove a long-term complete and reliable remission.

In patients with cirrhosis and porto-systemic
shunts the metabolic properties of the budenoside in-
crease systemic availability and risks of adverse side
effects. So budenoside cannot be employed for pa-
tients with cirrhosis and for all cases with severe liver
function impairment.33 Moreover it has proven inef-
fective as a salvage drug for steroid-refractory or
steroid dependent AIH.34

Some encouraging results have been describe mak-
ing use of other alternative drugs (mycophenolate
mofetil, tacrolimus, cyclosporine, infliximab, cy-
clophosphamide, methotrexate), but they derive from
small experiences or anedoctal reports.9 Mycophenolate
mofetil is the most promising therapy, but at this mo-
ment many cases of intolerance to adverse side effects
recommend the use only as empiric salvage therapy.35

Primary biliary cirrhosis

PBC is an idiopathic chronic cholestatic disease,
resulting in the progressive destruction of the intra-
hepatic biliary ducts.

Liver biopsy allows distinguishing 4 histological
stages during the course of PBC (Figures 3 and 4):36

– stage I, defined as floride bile-duct lesion, is char-
acterized by inflammation and necrosis of the sep-
tal and interlobular ducts with focal and segmental
distribution. Cholangiocytes may be vacuolated,
shrunken, ballooning or picnotic. Around the bil-
iary ducts is evident a lymphocytic infiltration; the
damaged bile ducts can be centrally located in
large granulomatous lesions consisting of lympho-
cytes, histiocytes, plasmacells, eosinophils and
rare giant cells.

– In stage II (atypical duct proliferation) inflamma-
tion of the lesions is more diffuse, but less intense.
Normal interlobular bile ducts disappear; atypical,
poorly formed, tortuous and without lumen bile
ducts are evident; inflammatory cells spill out of
the portal triads and periportal hepatocytes are vac-
uolated and surrounded by macrophages (biliary
piecemeal necrosis).

– In stage III (fibrosis) scars develop with formation
of fibrotic bridges, adjoining the portal areas to
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some another and to centrolobular veins; however,
nodular regeneration is not evident yet. The biliary
ducts are greatly reduced and the cholestasis is al-
ready severe: many groups of hepatocytes contain
a lot of lipidic or biliary material. 

– In stage IV (cirrhosis) nodular regeneration is
present. As typically observed in cholestasis, cop-
per accumulates in the parenchyma and correlates
with the serum bilirubin levels in the advancing
states of disease.37

Epidemiology

The PBC incidence and prevalence are widely dif-
ferent among studies of specific defined populations.38

The highest annual incidence and point prevalence
rates between 1980 and 2000 have been founded in:
i) UK: incidence 3.1/100,000 inhabitants/year; preva-

lence 25.1/100,000 inhabitants; ii) USA: incidence
2.7/100,000 inhabitants/year; prevalence 40.2/100,000
inhabitants.

In Norway and Sweden incidence and prevalence
are higher than that reported in other populations, par-
ticularly in Asia, Canada and Australia.

In all countries PBC affects most frequently women,
can affect all races, occurs between the fourth and sixth
decades of life, is absent in children and accounts for
between 0.5% and 2.0% deaths for cirrhosis.

Pathogenesis

The exact mechanism of liver damage is unknown,
although many evidences indicate that it can be au-
toimmune. The data supporting this hypothesis are:
abnormalities of the humoral and cellular immune sys-
tems (i.e., elevated serum immunoglobulin, mainly
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Figure 3. Histological features of primary biliary cirrhosis. A) Mild chronic inflammatory infiltrate surrounds bile duct
(arrow). Stage I (20x H&E). B) Lymphocytic aggregate surrounds a damaged duct with hyperplastic epithelium and
disruption of basement membrane (arrow). Stage II (40x H&E). C1) Epithelioid granuloma (arrow) (20X H&E); C2)
Epithelioid granuloma, the bile duct has disappeared. Left: foci regenerative, small hepatocytes (arrow) (40X H&E). D)
Keratin 7 shows a degenerate bile duct surrounded by an epithelioid granuloma. Courtesy of Giuseppina Marino Marsilia,
A. Cardarelli Hospital, Naples.
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IgM, levels), multiple circulating autoantibodies, gran-
ulomas in the liver and regional lymph nodes, im-
paired regulation of both B and T lymphocytes and the
association, as in AIH and PSC, with a variety of au-
toimmune-mediated diseases.39

Descriptive and epidemiological studies have con-
firmed three important distinct aspects contributing to
the genesis of this chronic immunologically driven bil-
iary disease.40 Firstly, PBC has an important genetic
component, as demonstrated by the data showing an
increased prevalence of PBC or other AILD in patients
and their families. An association has been suggested
between PBC and haplotype HLA-DR8 and, in some
populations, HLA-DPB1. 

The second feature is the probable role of environ-
mental triggers such as smoking, recurrent urinary
tract infections and possible chemical exposures.41

The third feature can be the abnormal expression
of E2 mitochondrial antigens on the luminal surface
of biliary epithelial cells.

Whatsoever the initial damage origin, activated
CD4+ and CD8+ lymphocytes with a predominant
Th1 response cause a continuous destruction of the in-
terlobular biliary ducts. Once destroyed, the biliary
duct regeneration is not possible or inefficient. 

Subsequent to the intrahepatic bile duct loss, the
normal bile flow is hampered with retention and dep-
osition of the toxic substances normally excreted into
the bile. The retention of toxic substances, such as bile
acids and copper, can cause a further destruction of
bile ducts and hepatocytes. In addition, increased HLA
class II antigen expression occurs in the liver; so he-
patocytes and bile duct epithelial cells are more sus-
ceptible to activated T lymphocytes and the
immunologically mediated cytotoxicity is increased.

A controlled, interview-based study of 1032 pa-

tients has confirmed many of the above described fea-
tures. In genetically susceptible people environmental
factors, including chemicals found in cigarette smoke
and infectious agents introduced through urinary tract
infections, may induce immune-mediated mecha-
nisms, which cause PBC. The authors stated that ex-
ogenous estrogens may also contribute to the disease
development, helping to explain why the disease oc-
curs more frequently in females than in males.39,42

Clinical features

About 25% of PBC cases are diagnosed in asymp-
tomatic patients during a routine blood evaluation.

In symptomatic patients the first reported symptom
is often an inexplicable fatigue (65% of cases). Also pru-
ritus (55%) and right upper quadrant discomfort (8-17%)
can be early symptoms. Physical examination findings
depend on the stage of the disease. In the early stages,
examination findings are normal. As the disease ad-
vances, the following signs may be noted: hepatomegaly
(25%), hyperpigmentation (25%), splenomegaly (15%),
jaundice (10%), xanthelasmata (10%). 

In late stages of the disease is frequent a sicca syn-
drome (50-75%) with xerophthalmia and xerostomia.
Kayser-Fleischer rings are possible, but extremely rare.

In patients with advanced disease clinical signs of
cirrhosis with its complications become evident. 

Diagnosis 

Diagnostic criteria for PBC are listed in Table 3.43

The cause of the importance of major criteria is the
high specificity of the presence of antimitochondrial
antibodies (AMA) in serum and of non-suppurative
destructive cholangitis at histology.44,45

AMA in serum, particularly anti-M2 fraction (AMA
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Figure 4. Histological features of primary biliary cirrhosis. A) Segmental damages of a biliary duct caused by the lym-
phocytic infiltration with disruption of basement membrane; some biliocytes are vacuolated; presence of a lymphomono-
cytic granuloma. Stage I (40X H&E). B) Ductopenia: biliary duct replaced by fibrosis; adjacent granuloma. Stage II-III
(40X H&E). Courtesy of Giuseppe Pasquale, Second University of Naples.
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positivity by IF >1:40), are the hallmark of PBC. AMA
can be found in 90-95% of PBC patients and have a
specificity of 98% for this disease. Other fractions of
AMA and autoantibodies (ANA, SMA, without a spe-
cific diagnostic significance) can be found in serum.

Some patients have clinical, biochemical, and his-
tological features of PBC, but their sera are negative
for AMA. The diagnosis of autoimmune cholangitis
has been used for these patients. However, even with
the most sophisticated immunotesting, around 5% of
patients remain AMA-negative.46

Other laboratory findings can become altered in
PBC: i) increased aminotransferases and gammaglu-
tamyltranspeptidase levels; ii) increased lipid and cho-
lesterol levels, with an increased high-density
lipoprotein fraction; iii) increased erythrocyte sedi-
mentation rate.

Elevated bilirubin level, prolonged prothrombin
time, and decreased albumin level indicate progres-
sion of the disease to cirrhosis. Thrombocytopenia in-
dicates portal hypertension.

Imaging studies [abdominal ultrasonography, com-
puted tomography scanning, or magnetic resonance
imaging (MRN)] can be important to exclude biliary
obstruction.

Therapy

The median survival of PBC untreated patients is
approximately 9-10 years from presentation, with 26%
developing liver failure during this time.47 After a rela-
tively stable phase, serum bilirubin increases sharply in
the months preceding death. In patients with serum
bilirubin levels above 2 mg/dL, the mean survival is 4
years; in those with values above 6 mg/dL, is 2 years.48

Ursodeoxycholic acid (UDCA) has demonstrated
consistent evidence in improving liver biochemistry
in PBC and patients receiving UDCA have a delayed
rate of histological progression to cirrhosis. The de-
struction of interlobular biliary ducts causes retention
of hydrofobic bile acids inside the hepatocytes, prob-
ably contributing to the progressive damage of hepatic

function in PBC. UDCA reduces the level of hydro-
fobic bile acids inside the hepatocytes and may have
also a protective effect on hepatic cellular membranes.
UDCA may also limit the immune system alterations,
by reducing the abnormal expression of HLA I and II
antigens on the luminal surface of hepatocytes and bil-
iary epithelial cells.

Many clinical studies have confirmed the benefits
of UDCA therapy in PBC, as patients receiving
UDCA have a delayed rate of histological progression
to cirrhosis.49,50

Patients with stage I/II PBC achieving an AST and
alkaline phosphatase (ALP) less than 1.5×upper limit
of normal (ULN) and normal bilirubin 12 months after
starting UDCA therapy have an outcome free of liver-
related death, transplantation, progression to cirrhosis
or liver failure.51

A combined analysis of three randomized-con-
trolled trials, including 548 PBC patients, showed im-
proved survival without liver transplantation in patients
with moderate to severe disease treated with UDCA at
doses of 13-15 mg/kg/day for up to 4 years.52

The degree of the biochemical response to UDCA
identifies patients with a good long-term progno-
sis.53,54 Patients, showing ALP <3 ULN, AST <2 ULN,
and bilirubin 61 mg/dL after 1 year of UDCA, had a
10-year transplant-free survival rate of 90% (95% con-
fidence interval, 81-95%), compared to 51% (95%
confidence interval, 38-64%) for those who did not
(P<0.001).55

Therefore UDCA, at the dose of 13-15 mg/kg/day,
is currently considered the mainstay of therapy for
PBC and all PBC patients with abnormal liver bio-
chemistry should be considered for its utilization. 

Alternative and adjuvant therapies

A large number or anti-inflammatory, immunosup-
pressive and anti-fibrotic drugs have been tested in
PBC patients. 

Glucocorticoids have been shown to provide ben-
efits in patients treated with UDCA. A combination of
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Table 3. Diagnostic criteria for primary biliary cirrhosis.

Major criteria
Presence of AMA with M2 specificity
Destruction of biliary ducts at histology

Minor criteria
Pruritus
Elevation of serum bilirubin level >2 mg/dL
Elevation of serum alkaline phosphatase
Increase of IgM
Sjögren’s syndrome

Definite PBC=2 major criteria+2 minor criteria or 1 major criterion+4 minor criteria
Probable PBC=2 major criteria or 1 major criterion+2 minor criteria

AMA, antimitochondrial antibodies; IgM, immunoglobulin M; PBC, primary biliary cirrhosis. Modified from Ideo, 2005.43
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glucocorticoids (specifically budesonide) and UDCA
leads to a better biochemical response and a better his-
tological response in terms of inflammation and fibro-
sis in de novo PBC patients.56,57 Budenoside is not,
however, suitable for cirrhotic patients.

No patients treated with methotrexate (MTX) in
the precirrhotic stage at baseline showed progression
to cirrhosis, suggesting that MTX could be useful in a
small subset of patients.58

Colchicine improved tests of liver function in three
prospective studies and was associated with improved
survival for up to 4 years. However, survival benefits
were lost after 8 years. Colchicine appears to slow the
rate of PBC progression but not to stop it.59

Treatment with the combination of UDCA and
MTX or UDCA and colchicine led to sustained clini-
cal remission in a subset of PBC patients. The re-
sponse to the UDCA and MTX combination appeared
more durable than UDCA and colchicine.60

However, other studies have found no efficacy of
methotrexate when used alone or in combination with
UDCA.61,62

Randomized control trials of cyclosporine
monotherapy in PBC have shown that the drug is ef-
fective in terms of clinical, biochemical and histolog-
ical progression63 and significantly prolonged the time
to death or transplantation,64 despite the well-known
detrimental influence of cyclosporine on hepatobiliary
transport systems.65 However, because of the high rate
of side effects, there has been little enthusiasm to fur-
ther examine the potential benefit of cyclosporine, par-
ticularly in association with UDCA. 

Approximately one-third of PBC patients may not
respond to UDCA and, remaining at risk of progressive
liver disease, are candidates for an alternative therapy.

Preliminary studies indicate that patients with a sub-
optimal response to UDCA and frank biliary and peri-
portal inflammation benefit from the combination of
UDCA and glucocorticoids (in particular budesonide)
in terms of survival without liver transplantation.66

Methotrexate improved biochemical test results and
liver histological findings when it was added to UDCA
in patients who had an incomplete response to UDCA.67

These data make us consider many studies about
the drugs already mentioned or in early experimental
stage (i.e. α agonists, estrogen-α receptor agonists).

Liver transplantation

Liver transplantation is the only effective treat-
ment for patients with decompensated cirrhosis or
liver failure and for patients with severe destruction
of bile ducts, greatly improving the patient survival.68

Transplantation may be indicated also in case of biliru-
bin >6 mg/dL, untreatable pruritus, severe osteoporo-
sis, inappropriate quality of life.37

PBC relapses in about 20% of patients at 5 years.69

Symptomatic therapy

Pruritus: cholestyramine (8-16 mg/die) is the first
therapy. Other therapies include rifampicin glucocorti-
coids, sertraline and opiate antagonists. Plasmapheresis,
biliary, drainage or extracorporeal albumin dialysis70

may be successful when other treatments fail.
Hypercholesterolemia: UDCA induces an average

15-20% decrease in total and LDL cholesterol at 1 year
of therapy. Also statins are safe and effective in PBC.

Osteopenia and osteoporosis: current treatments
for osteopenia and osteoporosis include: physical ac-
tivity, calcium and vitamin D supplementation, bis-
phosphonates or estrogens supplementation.

Primary sclerosing cholangitis

PSC is a chronic cholestatic disease of unknown eti-
ology characterized by inflammation and subsequent fi-
brosis of the extra- and intrahepatic biliary ducts. PSC
slowly progresses to biliary duct obstruction, secondary
hepatic cirrhosis and hepatic failure. The lesions of the
extra-hepatic ducts are prevalent or, in a small number
of cases, exclusive. Persistent pathology of the only lit-
tle biliary ducts is not compatible with PBC but recently
have been described some cases with subsequent le-
sions of the extrahepatic ducts.71

Epidemiology

PSC prevalence and incidence rates differ world-
wide. In North America and Europe prevalence ranges
from 6 to 16 cases/100,000 inhabitants; incidence is
about 1 case/100,000 inhabitants/year.72-74 Lower data
are reported in Asia and Sothern Europe.75,76 PSC af-
fects more frequently young males (about 30-40 years
old) with a 2/1 male/female ratio; among females the
disease often affects a lightly higher age; sometimes
also children can be affected.77

Pathogenesis

PSC is a complex disease. Pathogenesis is not well
defined, many factors contributing to determine the
anatomical and clinical features of the disease.

Genetic predisposition derived from the following
items: i) increase in risk (9- to 39-fold) for the devel-
opment of the disease in patients who have a first-de-
gree relative with PSC;78 ii) frequent association with
many HLA haplotypes, including HLA-DRB1*1501-
DQB1*0602, HLA-DRB1*1301-DQB1*0603, and
HLA-A1-B8-DRB1*0301-DQB1 *0201.79-82 The HLA
aplotype B8, Dr3, frequent also in PBC, has been asso-
ciated with a number of other autoimmune diseases
such as AIH, thyroiditis, celiac disease and myasthenia
gravis; iii) its association with inflammatory bowel dis-
ease (IBD), in particularly with ulcerative colitis (UC).
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To date, 12 non-major histocompatibility loci have been
associated with PSC. Most of these loci have a stronger
association with PSC than IBD, indicating the overlap-
ping yet unique genetic architecture between PSC and
IBD.83

Infections could be important in cases associated
with UC, bacterial invasion of portal vein and lym-
phatic vessels, or enterohepatic translocation of endo-
toxins.84 However, studies in humans have suggested
that portal venous bacteremia is uncommon in UC.85

The etiological involvement of viruses such as re-
ovirus or cytomegalovirus has never been docu-
mented. In spite of these doubts about etiology, it is
generally accepted an immune pathogenesis for PSC.
Perinuclear antineutrophil cytoplasmic antibodies (p-
ANCA) can be found in 26-85% of patients with PBC,
where is often possible the serum presence of other
autoantibodies, i.e. anticardiolipin, ANA and SMA.
Cell-mediated immune abnormalities have been de-
scribed including decreased circulating T cells, in-
crease CD4/CD8 ratio and increased number of B
cells. The cellular immune response alterations could
be caused by an overexpression of HLA class II anti-
gens on the cellular membrane of the biliary ducts.37

Clinical features

The PSC natural history is more variable than that
of AIH or PBC. Many patients (30-50%) at diagnosis
are young male with IBD who present serum cholesta-
tic alterations. They could remain without symptoms
for many years and have a median survival transplan-
tation free of 12 years.86 Although asymptomatic, some
patients may have advanced disease, as evaluated both
histologically and radiologically. Symptomatic pa-
tients may present with fever, jaundice, pruritus, and
right upper quadrant pain. In these patients PSC has a
more progressive outcome and 90% with stage 2 (peri-
portal disease) progressing over 5 years. 

Because of the presence of bile duct strictures and
the formation of biliary stones and sludge, PSC is
commonly complicated by recurrent episodes of bac-
terial cholangitis, which can resolve spontaneously or
need antibiotic treatment or endoscopic dilatation.

IBD is a common feature of PSC. Patients with
PSC should undergo colonoscopy and biopsies to de-
termine if they have IBD, even when there are no
symptoms. The chronological order of diagnosis has
switched in past decades. In a recent cohort (2003-
2007), most patients were diagnosed with PSC first;
in an earlier cohort (1993-1997), most patients were
diagnosed with IBD first.87

UC is the most frequent clinical expression of IBD
associated with PSC. Extension, histological inflamma-
tion and clinical features of UC in PSC patients may be
very different and often of no similar severity.88

Patients with PSC and UC have an increased cu-

mulative risk of colorectal cancer (CRC) compared
with those with UC alone. PSC can be diagnosed after
colectomy just as IBD can develop after liver trans-
plantation.89,90 Similarly, patients diagnosed with PSC
without IBD can still develop this disease and CRC at
a later time. Thus, a colonoscopy every 5 years after
the diagnosis of PSC to exclude or confirm the devel-
opment of CRC or IBD has been suggested.91

The development of cholangiocarcinoma is a
major complication, seen in up to 16% of PSC pa-
tients. PSC patients develop cholangiocarcinoma with
a frequency of 6-11% in studies of natural history and
of 7-36% in studies of patients who received liver
transplantation.37 Cholangiocarcinoma is an early
complication of PSC because 35% of the cases occur
only 2 years after the diagnosis although some cases
have been described even after 25 years.37 

Accurate diagnosis of cholangiocarcinoma re-
mains a problem in many cases, as tumor may be in-
distinguishable from stricture on cholangiogram and
accurate cytologic diagnosis from bile duct brushings
may be exceedingly difficult. Greatly elevated CA19-
9 levels may be of utility, although can be observed a
considerable overlap with PSC without cancer.

Liver histology

Liver biopsy is required in PSC patients only when
is suspected an overlap AIH syndrome. PSC histolog-
ical features are often non-specific and prone to sam-
pling variations due to the heterogeneous involvement
of the biliary tree.92 Unfortunately, the classic descrip-
tion of concentric ductal fibrosis (onion skinning) in-
volving bile ducts within portal tract areas is rarely
encountered in clinical practice.93 Non-invasive meth-
ods are useful to assess the entity of fibrosis and diag-
nosis of cirrhosis.

Diagnosis

PSC diagnosis is based on biochemical and imag-
ing criteria (Figure 5).37 An increase in alkaline phos-
phatase and gamma-glutammyl-transferases serum
levels is the most common PSC biochemical abnor-
mality. Although the levels can vary throughout the
disease course seldom they are normal.94 Serum
aminotransferase levels are frequently normal or
slightly increased (about ≤2 fold above the upper limit
of normal), higher values suggesting an overlap syn-
drome with AIH. Total bilirubin serum levels are usu-
ally normal, strongly increasing only among patients
with significant biliary obstruction. 

Other abnormalities (i.e. hypoalbuminemia, pro-
longed prothrombin time, thrombocytopenia) are evi-
dent in patients with cirrhosis and its complications.

As stated above, autoantibodies (particularly p-
ANCA) are present in serum of PSC patients. Some-
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times there are also increased levels of IgG-4, charac-
terizing the association between IgG-4 associated
cholangitis (IAC) and autoimmune pancreatitis (AIP). 

Based on findings from retrospective studies, it is
not clear whether some patients with PSC and in-
creased serum levels of IgG4 actually have IAC/AIP
or a subtype of PSC, characterized by a more aggres-
sive disease course.95,96 A more precise diagnosis may
be relevant because IAC/AIP patients should be con-
sidered for treatment with corticosteroids.97

MRN cholangiography (MRCP) is the technique
of choice for identifying patients with PSC. The clas-
sic features include diffuse involvement of the extra-
hepatic and/or intrahepatic bile ducts, with multifocal
annular structuring alternating normal or slightly di-
lated segments. However, up to 25% of patients have
only intrahepatic disease.98 MRCP is non-invasive,
avoids radiation, is cost effective than endoscopic ret-
rograde cholangio-pancreatography (ERCP)99,100 and
allow better diagnostic performance for detection of
PSC, if compared with ERCP. With stronger magnetic
fields and availability of 3-dimensional image MRCP
reprocessing is useful to visualize third- and fourth
order intrahepatic ducts which improve the imaging
researches sensitivity when no extrahepatic biliary
strictures are present. 

Therapy
All randomized controlled trials of drugs to im-

prove PSC or prevent its progression have produced
negative results. UDCA is the most commonly studied

agent. Perhaps it may improve biochemical and some
histological parameters; but, as all other drugs, it is
not effective for the disease outcome and in improving
liver transplantation need or death time. A meta-analy-
sis of 8 trials confirmed that treatment with UDCA did
not slow the PSC progression.101

A European study, which used a dosage of 17-23
mg/kg/die of UDCA did not show increased survival
times of PSC patients compared with placebo.102

High UDCA dosages (28-30 mg/kg/die), utilized
in a North American study, increased the risk of dis-
ease progression 2-fold compared with placebo; study
end points included cirrhosis, varices, cholangiocar-
cinoma, liver transplantation, or death.103

Furthermore, a high-dose of UDCA was associated
with an increased CRC risk among UC patients.104 Thus
in PSC high doses of UDCA have not to be utilized be-
cause of their toxicity; however, lower doses also need
further evidences about the efficacy and the safety.

Immunosuppressant agents (i.e. corticosteroids,
cyclosporine, azathioprine, methotrexate) have no role
in the PSC treatment and are not recommended.105

The endoscopic expansion of dominant strictures
(defined as a stenosis ≥1.5 mm in the common bile
duct or ≥1 mm in the hepatic duct) by dilation alone
or dilation and stent placement can provide long-term
biliary drainage, reduces symptoms and can prevent
complications.106 Bacterial infections are often found
in bile of patients with dominant strictures; oral an-
tibiotics for a minimum of 5 days after dilation and/or
stenting can reduce the risk of cholangitis.
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Usually it is possible to remove stenting after 6-8
weeks, avoiding or reducing the risk of complications,
above all of cholangitis. Nevertheless some patients
require stenting with regular exchanges for about 6-
12 months before the stricture resolves. 

Liver transplantation gives very positive results in
PSC. Patients with cirrhosis and pre-transplant Child-
Pugh-Turcotte class A have a survival rate higher than
90% at 5 years post-transplant. So, if possible, liver
transplantation may be recommended in cirrhotics
with a quite good model for end-stage liver disease
scores and in non cirrhotics with untreatable recurrent
episodes of cholangitis or inappropriate quality of life
(i.e. impossibility to mitigate pruritus).

Overlap syndromes

The term overlap syndrome (OS) has been intro-
duced to describe AILD variant forms which have both
cholestatic and hepatitic features with overlapping char-
acteristics of AIH +PBC or AIH+PSC.107 Coexistence
of PBC and PSC108 or AIH and both PBC and PSC109

have been reported in single cases, but there is no evi-
dence for a possible overlap syndrome PBC/PSC.110

The OS incidence and prevalence have not been
estimated yet. In a large study of the Mayo Clinic were
evaluated 162 patient with AIH, 37 with PBD and 26
with PSC; features of another AILD were found in
12%, 19% and 54%, respectively.111 In our Department
of Internal Medicine in Naples, where the AILD have
lower incidence and prevalence than other hepatitis,
during 5 years (1999-2003) we have observed OS bio-
humoral and histological features more often than the
hepatic and biliary pure form features (9 cases: 5 OS,
4 pure forms).112 

Also standardized definitions of OS are missed: 
- It is unclear whether OS are either distinct autoim-

mune liver disorders or variants of AIH or atten-
dant diseases affecting the same patient.

- The features of AIH and PBC or PSC usually occur
simultaneously (termed as true OS), but they can
also occur sequentially, i.e. the patients present with
features of one disease and subsequently develop
characteristics of the other.113 This is more frequent
in AIH-PSC OS, where PSC can be diagnosed later,
several years after the first features of AIH.114

- The clinical phenotypes of patients with the same
overlap designation can be characterized by a con-
siderable heterogeneity:115 i) an immunoserologi-
cal overlap: positive ANA/ASMA titres and
elevated IgG in conjunction with AMA-positive
PBC; ii) a biochemical overlap: AST/ALT
>5×ULN in patients with PBC or PSC; or ALP
>3×ULN in patients with AIH (or GGT >5×ULN
in children); iii) a radiological overlap: clinical fea-
tures of AIH with cholangiographic abnormalities

indicative of an inflammatory cholangiopathy; iv)
an histological overlap: lymphoplasmacytic infil-
trate and interface hepatitis on liver biopsy with
bile duct lesions indicative of either PBC or PSC.
Diagnosis criteria for AIH-PBC have been sug-

gested by Chazouillères et al.116 The diagnosis requires
at least two out of three features for each component
of the overlap. The PBC criteria comprise: i) ALP at
least twice or GGT at least five times ULN; ii) posi-
tivity for AMA; and iii) histological evidence of florid
bile duct lesions. The AIH criteria include: i) ALT at
least 5 times ULN; ii) IgG at least 2 times ULN or pos-
itivity for SMA; and iii) liver biopsy with moderate or
severe periportal or periseptal inflammation.116 Paris
criteria have been confirmed by the European Associ-
ation for the Study of the Liver (EASL) guidelines for
the management of cholestatic liver diseases published
in 2009, where it is, however, stressed that the histo-
logical evidence of interface hepatitis is essential for
the diagnosis of PBC-AIH overlap.117

AIH-PSC overlap is characterized by ANA and/or
SMA seropositivity, hypergammaglobulinemia, pos-
sible p-ANCA seropositivity, frequent concurrence of
IBD, interface hepatitis and histological features typ-
ical of classical AIH in conjunction with cholestatic
biochemical alterations and histological evolution to
fibrous obliterative cholangitis, ductopenia, portal
tract edema and/or bile stasis. The diagnosis is sup-
ported by cholangiographic changes (MRCP) of intra-
hepatic and/or extra-hepatic PSC.118,119

The association between PSC and AIH appears to
be the most common OS. In a retrospective study, a
high proportion of adults initially diagnosed as having
AIH-1 were found to have sclerosing cholangitis on
magnetic resonance cholangiography.120

The AIH-PSC OS is particularly frequent among
children, as reported in Canadian and English series,121

therefore the term autoimmune sclerosing cholangitis
(ASC) has been coined. In a prospective study con-
ducted over 16 years all children with serological pos-
itive autoantibodies and high IgG levels and
histological interface hepatitis features of AIDL un-
derwent a cholangiogram at the time of presentation.
Approximately half of them had bile ducts changes
and were diagnosed as having ASC. All ASC patients
were seropositive for ANA and/or SMA. ASC affects
equally boys and girls. Children with ASC more com-
monly had concurrent inflammatory bowel disease
and more often were positive for pANNA compared
to those with AIH.122

The AIH OS treatment is reviewed in some recent
articles.110,123

In AIH-PBC OS the treatment has to be guided by
the clinical and /or histological aspects of the disease. 

UDCA in monotherapy (13-15 mg/kg/die) may be
effective in some patients with predominant features
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of PBC; these patients may present an adequate bio-
chemical response and a slow progression of fibrosis
and liver failure.124,125

Instead patients with evident signs of AIH (i.e. ele-
vated serum transaminases and/or IgG levels, interface
hepatitis) need immunosuppressive therapy (corticos-
teroid alone or plus azathioprine) in addition to UDCA
in order to obtain a complete biochemical response.126

Alternatively it is possible to await results of the therapy
with UDCA alone and then to consider the addition of
immunosuppressives. Combination therapy is manda-
tory in patients with AIH and very high level of serum
ALP, to obtain clinical remission and to reduce the de-
velopment of fibrosis and the risk of hepatocellular car-
cinoma or cholangiocarcinoma.115,126,127

Positive responses of the biochemical features
and/or fibrosis progression to the combination therapy
in AIH/PBC overlap have also been reported by others
in retrospective or perspective studies,125,127,128 al-
though the overall frequency of non-responders and
the possibility of an unfavorable outcome of the dis-
ease are greater than those observed in AIH alone.128

Thus it still remains unclear whether the clinical out-
come of AIH/PBC overlap is different to that of iso-
lated AIH or PBC.

The AIH-PSC OS prognosis may be better than
that of PSC patients, but worse than that of patients
with AIH alone.114

Remission of AIH-PSC OS with corticosteroids
and azathioprine, sometimes combined with UDCA,
is obtained in a small number of cases. The response
to the immunosuppressive treatment appears to be bet-
ter in children than in adults, probably because he-
patitic features are more accentuated than biliary
alterations.129,130

The treatment with high doses of UDCA (20-30
mg/kg/die) have given strongly controversial results.
In some studies these doses were thought to increase
clinical benefit, decrease histological progression, and
produce a preventive effect against colon cancer in
IBD;131,132 nevertheless, other recent data showed that
UDCA not only is insufficient to favorably influence
the disease progression and the cholangiocarcinoma
development but it could also cause a direct hepato-
toxic effect;101 also the preventive effect against colon
cancer in IBD is doubtful.133

Usually AIH/PSC patients have a reduced survival
compared with patients with AIH alone;128 however,
patients with isolated PSC have a longer survival.134

It is unsurprising that AIH/PSC OS patients have
a poorer outcome than patients with AIH alone and
that the immunosuppressive therapy is often ineffec-
tive,135 because a very efficient pharmacologic therapy
is lacking in PSC. 

Liver transplantation must be considered in the late
stages of both AIH-PBC and AIH-PSC OS.
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