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BACKGROUND: Autoimmune hepatitis may have cholestatic fea-
tures that are outside the classical phenotype and that resemble find-
ings in other immune-mediated liver diseases. These cholestatic
phenotypes have been designated ‘overlap syndromes’.
OBJECTIVES: To recognize the overlap syndromes in adults and
manage them appropriately.

METHODS: The MEDLINE database was reviewed for published
experiences from 1984 to 2013.

RESULTS: Patients with autoimmune hepatitis may exhibit features
of primary biliary cirrhosis (7% to 13%), primary sclerosing cholangitis
(6% to 11%) or a cholestatic syndrome without other diagnostic fea-
tures (5% to 11%). These mixed phenotypes may represent classical
autoimmune hepatitis with atypical features, transition states in the
evolution of classical cholestatic syndromes, concurrent separate dis-
eases or pathogenically distinct disorders. The ‘Paris criteria’ have
been endorsed for the diagnosis of the overlap syndrome with primary
biliary cirrhosis, and treatment with conventional immunosuppressive
therapy alone or in combination with low-dose ursodeoxycholic acid
can be guided by the serum alkaline phosphatase level. The overlap
syndrome with primary sclerosing cholangitis or with cholestasis with-
out diagnostic features is commonly treated with immunosuppressive
therapy and ursodeoxycholic acid. Responses are variable and com-
monly incomplete (20% to 100% improvement) depending on the
degree of cholestasis.

DISCUSSION: The overlap syndromes are clinical descriptions rather
than pathological entities, and the dominant component of the dis-
ease determines its designation and therapy. Cholestatic findings in
autoimmune hepatitis influence the response to immunosuppressive
therapy.

CONCLUSION: The overlap syndromes must be considered in
patients with autoimmune hepatitis and cholestatic findings, concur-
rent inflammatory bowel disease or steroid-refractory disease.
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Le diagnostic et la prise en charge des syndromes
de chevauchement de I’hépatite auto-immune

HISTORIQUE : L’hépatite auto-immune peut avoir des caractéris-
tiques cholestatiques qui ne font pas partie du phénotype classique et
qui ressemblent aux manifestations d’autres maladies hépatiques a
médiation immune. Ces phénotypes cholestatiques sont désignés par le
terme « syndromes de chevauchement ».

OBJECTIEFS : Diagnostiquer les syndromes de chevauchement chez les
adultes et les traiter correctement.

METHODOLOGIE : Les chercheurs ont analysé la base de données
MEDLINE pour obtenir les expériences publiées entre 1984 et 2013.
RESULTATS : Les patients ayant une hépatite auto-immune peuvent
présenter des caractéristiques de cirrhose biliaire primitive (7 % a 13 %),
de cholangite sclérosante primitive (6 % a 11 %) ou de syndrome
cholestatique sans autres caractéristiques diagnostiquées (5 % a 11 %).
Ces phénotypes mixtes peuvent étre indicateurs d’une hépatite auto-
immune classique aux caractéristiques atypiques, d’états de transition
dans I’évolution de syndromes cholestatiques classiques, de maladies
distinctes concomitantes ou de troubles distincts sur le plan pathogene.
Les « criteres de Paris » sont acceptés pour diagnostiquer un syndrome
de chevauchement lié a une cirrhose biliaire primitive, et le traitement
a 'aide de I'immunothérapie seule ou en association avec une faible
dose d’acide ursodésoxycholique peut étre orienté par le taux de phos-
phatase alcaline sérique. Le syndrome de chevauchement lié & une
cholangite sclérosante primitive ou a une cholestase sans caractéris-
tiques diagnostiques est souvent traité par des immunosuppresseurs et
de P'acide ursodésoxycholique. Les réponses sont variables et souvent
incompletes (amélioration de 20 % a 100 %), selon la gravité de la
cholestase.

EXPOSE : Les syndromes de chevauchement sont des descriptions
cliniques plutdt que des entités pathologiques, et I'élément dominant
de la maladie en détermine la désignation et le traitement. Les obser-
vations cholestatiques de I'’hépatite auto-immune influent sur la
réponse a la thérapie immunosuppressive.

CONCLUSION : Il faut envisager des syndromes de chevauchement
chez les patients ayant une hépatite auto-immune et des manifesta-
tions cholestatiques, une maladie inflammatoire de lintestin con-
comitante ou une maladie réfractaire aux stéroides.

he overlap syndromes of autoimmune hepatitis (AIH) are hybrid

conditions that cannot be assimilated into classical diagnostic
categories (1-6). Patients with AIH may exhibit features of primary
biliary cirrhosis (PBC), primary sclerosing cholangitis (PSC), or a
cholestatic syndrome in the absence of objective features of PBC or
PSC (6). The common clinical feature of these atypical phenotypes is
the presence of a cholestatic component (7,8), and the major clinical
relevance of these syndromes is their failure to respond in a consistent
fashion to conventional corticosteroid therapy (2,6,8). The overlap
syndromes are clinical descriptions rather than distinct pathological
entities. They are important in clinical practice because they are rela-
tively common, have uncertain clinical outcomes and require non-
standard treatments (2,6,9).

Alkaline phosphatase levels exceed the upper limit of the normal
range (ULN) by twofold in only 21% of patients with classical AIH
and never exceed fourfold ULN (8). Histological features of bile duct
injury primarily reflect nondestructive lymphocytic or pleomorphic
cholangitis (10), and concurrent features of destructive cholangitis
(“florid duct lesions’) are typically rare, isolated and transient (11-13).
The presence of pruritus or hyperpigmentation challenges the likeli-
hood of AIH (14), and the codified international diagnostic criteria
for AIH (7) and the original diagnostic scoring system of the
International Autoimmune Hepatitis Group (IAIHG) (15) exclude
cholestatic components from the phenotype (7,16,17).

The exclusion of cholestatic features from the classical definition
of AIH does not exclude them from clinical experience, and multiple
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TABLE 1
Diagnostic features of the overlap syndromes of autoimmune hepatitis (AIH)
Serological Cholangiographic
Overlap syndrome Laboratory features features Histological features findings
AIH-PBC Consistent with Paris criteria* (19,30)  AMA positive (2)  Interface hepatitis (30) Normal (6)
Mild forms may have AP <2xULN (2,6) Destructive cholangitis (florid duct lesions) (30)
AIH-PSC AST/ALT>ULN (2) AMA negative (2) Interface hepatitis (34) Bile duct strictures

y-globulin and 1gG >ULN (2)
AP or GGT>ULN (2)

AlH-cholestatic
syndrome

AST/ALT>ULN (2)
y-globulin and 1gG >ULN (2)
AP or GGT >ULN (2)

AMA negative (2)

Ductopenia (34) (2,18,20,72)
Portal edema or fibrous (34)

Obliterative fibrous cholangitis (rare) (34)
Interface hepatitis (34)

Destructive cholangitis or bile duct loss (11,27)

Normal (2,11,27)

Numbers in parentheses refer to references. *Paris criteria endorsed by the European Association for the Study of the Liver require interface hepatitis and either
serum alanine aminotransferase (ALT) level 25-fold upper limit of normal range (ULN), serum immunoglobulin G (IgG) level 22-fold ULN or smooth muscle antibod-
ies, and two of three features of primary biliary cirrhosis (PBC) including serum alkaline phosphatase (AP) level 22-fold ULN or serum gamma glutamyl transferase
(GGT) 25-fold ULN, antimitochondrial antibodies (AMA) and destructive cholangitis. AST Serum aspartate aminotransferase level; PSC Primary sclerosing cholangitis

reports attest to their occurrence in otherwise classical disease
(5,6,9,18-24). This realization has indicated the need to recognize
these variant syndromes and manage them effectively. The goal of the
present review was to meet this need.

TYPES OF OVERLAP SYNDROMES OF ATH

The overlap syndromes of AIH imply that the predominant disease is
AIH and that the concurrent cholestatic features are background com-
ponents (5,6). In this context, AIH has three cholestatic phenotypes
that may be intermixed with its classical hepatitic features (Table 1).
Patients may have antimitochondrial antibodies (AMA) and histo-
logical findings of bile duct injury or loss that suggest PBC (AIH-PBC
overlap) (5,6). They may have absence of AMA and endoscopic
retrograde (ERC) and magnetic resonance (MRC) cholangiograms
that suggest PSC (AIH-PSC overlap) (5,6). They may also have a
cholestatic syndrome characterized by the absence of AMA, normal
ERC or MRC, and histological features of bile duct injury or loss
(AIH-cholestatic syndrome) (6,11). The AIH-cholestatic syndrome
may include patients with AMA-negative PBC or small-duct PSC
(6,11,25-27).

Patients with the AIH-PBC overlap syndrome are different from
patients with predominately PBC and incidental features of AIH
(PBC-AIH overlap syndrome) (6). Similarly, patients with the AIH-
PSC overlap syndrome are different from patients with predominantly
PSC and incidental features of AIH (PSC-AIH overlap syndrome)
(6). The predominant disease in the overlap syndrome determines its
principal clinical manifestations and outcome (5,6). In contrast to
patients with the AIH-PBC overlap syndrome, patients with the PBC-
AIH overlap syndrome frequently have cirrhosis, portal hypertension,
gastrointestinal bleeding, ascites and esophageal varices (28,29).
Similarly, patients with the PSC-AIH overlap syndrome (20) may
respond less well to conventional corticosteroid therapy than patients
with the AIH-PSC overlap syndrome (18). The overlap syndromes of
AIH are important to distinguish from the overlap syndromes of PBC
and PSC, and the various mixtures of AIH, PBC and PSC must be
categorized according to their major component and not consolidated
into categories that give equal weight to each constituent (2,4-6).

DIAGNOSTIC CRITERIA FOR THE OVERLAP
SYNDROMES OF AIH
The diagnosis of the overlap syndromes of AIH has not been codified;
however, the importance of having prominent features of classical
AIH and secondary objective findings of PBC or PSC has been
emphasized by the IAIHG (5), the European Association for the Study
of the Liver (EASL) (30) and the American Association for the Study
of Liver Diseases (31). The AIH component must be established by
demonstrating satisfaction of the codified diagnostic criteria for this
disease based on clinical features or scoring systems (either the original
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comprehensive or simplified systems) (7,32). The definite or probable
diagnosis of AIH according to these criteria is a requisite for the syn-
drome (33), and the predominant histological features should be
interface hepatitis with or without plasma cells (34).

Diagnostic criteria for the AIH-PBC overlap syndrome

The minimum diagnostic criteria for the AIH-PBC overlap syndrome
are the presence of AMA and histological findings of bile duct injury
or loss in otherwise classical AIH (Table 1) (2,6). The serum alkaline
phosphatase level and the histological findings of destructive chol-
angitis indicate the strength of the association with PBC, and they
direct the management strategy (19,35). Other histological findings
may include portal or acinar granulomas, cholate stasis and nonde-
structive lymphocytic cholangitis (34,36). The ‘Paris criteria’ provide
an objective basis for making the diagnosis of the overlap syndrome
with PBC and they ensure uniformity of the diagnosis (Table 1)
(19,30,35). They encompass patients with the strongest manifesta-
tions of the AIH-PBC overlap syndrome.

The Paris criteria for the AIH-PBC overlap syndrome require two
of three features associated with AIH selected from the following:
serum alanine aminotransferase level >5-fold ULN, immunoglobulin
G level 22-fold ULN or the presence of smooth muscle antibodies, and
interface hepatitis on histological examination (19). They also require
two of three features associated with PBC selected from the following:
serum alkaline phosphatase level >2-fold ULN or y-glutamyl transfer-
ase (GGT) level >5-fold ULN, AMA, and florid duct lesions or
destructive cholangitis on histological examination (19). The Paris
criteria have a sensitivity of 92% and specificity of 97% using clinical
judgment as the gold standard (37), and they have been endorsed by
the EASL with the stipulation that all patients with this syndrome
have interface hepatitis (5,30).

Diagnostic criteria for the AIH-PSC overlap syndrome

Cholangiographic changes indicating focal strictures and dilations of
the biliary tree are characteristic of PSC by ERC or MRC, and patients
with classical AIH and these radiological findings warrant the diagno-
sis of the AIH-PSC overlap syndrome (Table 1) (2,5,6). Histological
changes may disclose interface hepatitis with or without plasma cells,
portal edema or fibrosis, ductopenia, ductal tortuosity, ductular prolif-
eration, cholate stasis or, rarely, obliterative fibrous cholangitis
(34,36). Concurrent inflammatory bowel disease is common in adults
with this overlap syndrome (38), but its absence does not preclude the
diagnosis (39). Routine cholangiography has not been promulgated for
adults with classical AIH in the absence of inflammatory bowel disease
(40), and the detection of the AIH-PSC overlap syndrome in adults is
typically driven by the presence of chronic ulcerative colitis, marked
cholestatic features or poor treatment response (2,6,38). Children
with AIH frequently have ‘autoimmune sclerosing cholangitis’ in the
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absence of inflammatory bowel disease; the threshold for cholangiog-
raphy may be lower in this population (41,42).

Diagnostic criteria for the AIH-cholestatic overlap syndrome

The diagnosis of the AIH-cholestatic overlap syndrome implies the
absence of serological and histological features diagnostic of PBC and
the presence of a normal cholangiogram (Table 1). The designation
may encompass patients with AMA-negative PBC or small duct PSC
(27,43), and the heterogeneity of this category is suggested by the
diversity of histological manifestations. Patients with this syndrome
may have a dense lymphoplasmacytic portal infiltrate with interface
hepatitis and bile duct injury suggestive of PBC, or portal fibrosis,
portal edema and ductopenia reminiscent of PSC (34). The AIH-
cholestatic overlap syndrome probably existed earlier under the rubric
of ‘autoimmune cholangitis’ (11,43-48).

FREQUENCIES OF THE OVERLAP
SYNDROMES OF AIH

The frequencies of the overlap syndromes in patients with AIH vary
widely depending on the diagnostic criteria that are applied. In a com-
pilation of reported experiences (6), 7% to 13% of patients with AIH
have overlapping features of PBC; 6% to 11% of patients have features
of PSC; and 5% to 11% have a cholestatic syndrome in the absence of
PBC and large duct PSC. The estimated overall frequency of an over-
lap syndrome in a well-defined cohort of patients with classical ATH is
14% to 18% (2,9). The presence of inflammatory bowel disease in
patients with AIH favours the existence of the AIH-PSC syndrome,
and 41% of adults with AIH and chronic ulcerative colitis have chol-
angiographic features of PSC (38). This finding has justified a recom-
mendation that cholangiography be considered in all adults with AIH
and inflammatory bowel disease (6,38).

Endoscopic cholangiography in children with AIH has disclosed
biliary changes of ‘autoimmune sclerosing cholangitis’ in 50% (41),
and MRC in adults with AIH has disclosed biliary changes of PSC in
10% (39). Most children and adults with ATH who have cholangio-
graphic abnormalities were female, and they had no clinical evidence
of inflammatory bowel disease. These observations suggested that
patients with otherwise classical AIH could have an unsuspected bili-
ary disease in the absence of inflammatory bowel disease and that this
occurrence was underestimated.

Importantly, these observations did not include a disease-control
population to establish the disease specificity of the radiological find-
ings. A subsequent French study performed MRC in adults with AIH
and adults with nonautoimmune chronic liver disease, and it found
that the frequency of bile duct changes was similar between the
patient groups (44% versus 59%) and that PSC was rare in AIH (2%)
(40). The hepatic fibrosis score was the only independent predictor of
the biliary changes by MRC (OR 2.4 [95% CI 1.4 to 1.7), and
advanced hepatic fibrosis rather than an unsuspected PSC was most
closely associated with the MRC changes (40). These findings do not
justify the routine performance of cholangiography in adults with clas-
sical AIH and no inflammatory bowel disease.

PATHOGENIC HYPOTHESES FOR THE OVERLAP
SYNDROMES OF AIH

The overlap syndromes of AIH are clinical descriptions rather than
valid pathological entities, and their true nature is uncertain (6,49).
The overlap syndromes may simply represent a classical disease with
variant or atypical manifestations (50). They could represent a transi-
tion stage in the evolution of classical PBC or PSC in which mixed
features are present during an early formative period (34,36). They
could represent two diseases in the same individual, or they could be
separate pathological entities with their own yet undiscovered and
distinctive pathogenic mechanisms (49).

Overlap syndromes as variants of classical ATH
The autoimmune liver diseases undoubtedly have blurred outer bound-
aries of diagnosis that cannot be rigidly defined, and the distinction
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Overlap syndromes of autoimmune hepatitis

TABLE 2

Pathogenic hypotheses for the overlap syndromes of

autoimmune hepatitis (AIH)

Hypothesis  Theoretical bases
Classical AIH AIH features not disease

with atypical  specific (52)

Clinical evidence

AlH overlapping with PBC or
PSC can respond to

features AlH features occur in multiple ~ conventional corticosteroid
acute and chronic liver therapy (2,18,20,41)
diseases (16) AlH, PBC and PSC have
Diagnostic scoring systems many shared laboratory,
are based on classical AIH serological, genetic and
and not valid in atypical histological findings that are
phenotypes (7,32) not disease specific (59)
Transitional ~ Autoimmune liver diseases Histological findings are
stage in evolve through early indistinguishable among
evolutionto  formative stages that have PBC, stage 2 and AlH (34)
classical mixed features (34,59) AIH has evolved into PBC
PBC or PSC and PSC, and PBC has
evolved into AIH (53-55)
Concurrent ~ Common genetic factors in Highly disease-specific
separate AlH, PBC and PSC may findings (cholangiographic
diseases predispose to concurrent changes, destructive

separate diseases (59) cholangitis) occur in AlH
(49)
PBC and PSC have

coexisted (60-62)

Unrecognized Promiscuous immune None
new disease response can target multiple
targets in liver and biliary
tree and create various
phenotypes (63,75)

Numbers in parentheses refer to references. PBC Primary biliary cirrhosis;
PSC Primary sclerosing cholangitis

between a hepatitic PBC and cholestatic AIH may be difficult (21,50).
The overlap syndromes of AIH may be at the fringe of the diagnosis of
AIH, but still be within the domain of that disease (Table 2). The
original goal of the IAIHG was to develop diagnostic criteria that
identified a homogeneous population that could be assimilated into
clinical studies (7,15). The failure of some forms of AIH to satisfy the
current diagnostic criteria for AIH does not exclude them from the
diagnosis. The overlap syndromes of AIH may, in part, be conse-
quences of diagnostic criteria that are inadequate, misapplied or
invalid (6,51,52). Furthermore, the diagnostic scoring systems of the
IAIHG are not discriminative diagnostic indexes, and the declaration
that patients with PBC or PSC have AIH based on these scoring sys-
tems is presumptuous.

Overlap syndromes as transitional stages

The autoimmune liver diseases can evolve through different stages,
and they may have mixed features at early stages of development
(Table 2). Observations during these transitional stages may confound
the diagnosis and suggest an overlap syndrome that actually represents
an immature classical disease (6). Spontaneous transitions from AIH
to PBC (53), AIH to PSC (54) and PBC to AIH (55,56) may be
examples of this evolutionary pathway. Furthermore, serological mark-
ers, especially antinuclear and smooth muscle antibodies, are common
findings in PBC, PSC and AIH that can suggest concurrent diseases
(57), and AMA in 13% of patients with classical AIH can mistakenly
suggest an association with PBC (58). Hypergammaglobulinemia and
the human leukocyte antigen (HLA) DRB1*03 occur frequently in
white North American and northern European patients with AIH,
PBC or PSC (59), and the histological features of AIH may be difficult
to distinguish from stage 2 PBC or the early portal inflammatory chan-
ges of PSC (34). The clinical, serological and histological features that
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TABLE 3

Empirical treatments and outcomes of the overlap syndromes of autoimmune hepatitis (AlH)

Overlap syndrome Treatment

Outcomes

AIH-PBC (AP <2-fold ULN) Prednisone or prednisolone (52):
30 mg daily x 1 week
20 mg daily x 1 week
15 mg daily x 2 weeks
10 mg daily thereafter
Combined with azathioprine (52):

50 mg daily from start, or

Normal or near-normal tests and liver tissue 81%
(2

Treatment failure 14% (2)

1 mg/kg/day to 2 mg/kg/day (European preference)

AIH-PBC (Paris criteria*)

AIH-PSC (adults)

AlH-cholestatic syndrome

Prednisone or prednisolone in combination with azathioprine as above
combined with UDCA: 13 mg/kg/day to 15 mg/kg/day (19,30)

Prednisone or prednisolone in combination with azathioprine as above
combined with UDCA: 13 mg/kg/day to 15 mg/kg/day (2,11,27)

Serum AP, GGT and ALT levels improve (19,35)
Limits hepatic fibrosis (35)

Prednisone or prednisolone 0.5 mg/kg/day tapered to 10 mg/day to 15 mg/day Laboratory improvement variable in adults
Combined with azathioprine 50 mg/day to 75 mg/day
Combined with UDCA 13 mg/kg/day to 15 mg/kg/day (5,30,31,72)

(2,18,27,38,72)
Uncertain survival advantage in adults (20)
Uncertain response (2,11,27)
Disease progression 17% (2)
Transplantation 33% (2)

Numbers in parentheses refer to references. *Paris criteria include interface hepatitis and either serum alanine aminotransferase (ALT) level 25-fold upper limit of
normal range (ULN), immunoglobulin G level 22-fold ULN or smooth muscle antibodies and two of the following, serum alkaline phosphatase (AP) level 22-fold ULN
or serum gamma glutamyl transferase (GGT) level 25-fold ULN, antimitochondrial antibodies and destructive cholangitis. PBC Primary biliary cirrhosis; PSC Primary

sclerosing cholangitis; UDCA Ursodeoxycholic acid

are shared by AIH, PBC, and PSC may partly explain the difficulty in
separating these entities into separate categories and the tendency to
assume overlapping diseases in patients with mixed features.

Overlap syndromes as concurrent diseases

The overlap syndromes of AIH may represent two diseases (AIH and
PBC or PSC) occurring simultaneously in the same individual (49)
(Table 2). This hypothesis is justified by the presence of highly disease-
specific findings of PBC or PSC in some patients with otherwise clas-
sical AIH (6,49) and the concurrence of PBC and PSC (60-62).
Furthermore, AIH, PBC and PSC share genetic factors that may pre-
dispose susceptible individuals to develop concurrent separate diseases
(59,63). Cholangiographic changes that include focal biliary strictures
and dilations (31) and histological findings of destructive cholangitis
or obliterative fibrous cholangitis (10,64) are so disease-specific for
PBC and PSC that their presence in patients with AIH supports the
possibility of coexistent diseases. It also challenges the validity and the
primacy of the diagnosis of concurrent AIH in patients with these
predominant features. Because the diagnostic manifestations of AIH
lack disease specificity, their occurrence in patients with unequivocal
features of PSC or PBC may reflect variants of PSC or PBC rather
than a concurrent AIH. Validation of the two-disease hypothesis in
AIH requires the identification of a disease-specific feature of AIH
that can be assessed in patients with definite PBC or PSC.

Overlap syndromes as distinct diseases

The overlap syndromes of AIH could represent distinct pathological
entities with disease-specific pathogenic mechanisms, genetic predis-
positions, outcomes and treatment requirements (6). Self-antigens or
foreign antigens that mimic self-antigens could initiate promiscuous
immune responses that overcome self-tolerance and target hepato-
cytes, intrahepatic bile ducts and the extrahepatic biliary tree in gen-
etically susceptible individuals (63,65). Different patterns of injury
within the liver and contiguous structures could reflect this unfocused
and poorly regulated immune response and create a phenotype with
mixed features. Rather than two diseases occurring simultaneously in
one person, the mixed phenotype could reflect a single complex dis-
ease with distinctive yet undiscovered immune regulatory defects and
genetic predispositions (6,63). There have been no studies to advance
or discount this conjecture.
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TREATMENT AND OUTCOMES OF THE OVERLAP

SYNDROMES OF AIH
The overlap syndromes of AIH have a variable response to conven-
tional corticosteroid therapy (2) and they have a higher probability of
recurrence after liver transplantation than patients with classical ATH
(five-year probability of recurrence: 53% versus 17%) (66). This vari-
ability of response and behaviour may, in part, relate to the degree of
variance of the overlap syndrome from classical AIH (6). Serum alka-
line phosphatase level and the histological findings of bile duct injury
or loss are the principal indicators of this variance, and the strength of
the cholestatic component, as reflected in these indexes, directs the
management strategy (4,8,19). Treatments are empirical and highly
individualized, but they typically include corticosteroids alone or in
combination with low-dose ursodeoxycholic acid (13 mg/kg to 15 mg/kg
daily) (2,4-6,9).

Treatment and outcome of the AIH-PBC overlap syndrome
Patients with features of AIH and PBC who have a serum alkaline
phosphatase level less than two-fold ULN respond as well to cortico-
steroid therapy as patients with classical autoimmune hepatitis (2)
(Table 3). They achieve normal or near-normal liver tests and liver
tissue as commonly (81% versus 86%), and they fail treatment (worsen
during therapy) as infrequently (14% versus 9%) (2). These patients
have a strong resemblance to classical ATH, and they can be treated as
such (2,4).

In contrast, patients with the AIH-PBC overlap syndrome who
satisfy Paris criteria by having serum alkaline phosphatase levels
>2-fold ULN are commonly treated with corticosteroids in combina-
tion with low-dose ursodeoxycholic acid (13 mg/kg to 15 mg/kg daily)
(Table 3). This combination significantly improves the serum alkaline
phosphatase (P<0.05), GGT (P<0.02) and alanine aminotransferase
(P<0.02) levels (19), prevents progressive hepatic fibrosis (P<0.04)
(19,35), and induces clinical and laboratory improvement more fre-
quently than treatment with corticosteroids or ursodeoxycholic acid
alone (9). In some patients, the resemblance to PBC may be so strong
that treatment with ursodeoxycholic acid alone (13 mg/kg to 15 mg/kg
daily) is sufficient (67). Combined therapy has been endorsed by the
EASL for patients satisfying the Paris criteria with the recognition that
this recommendation is not strongly evidence based (5,30).

Can J Gastroenterol Vol 27 No 7 July 2013



Treatment and outcome of the AIH-PSC overlap syndrome

Adults with the AIH-PSC overlap syndrome may respond to conven-
tional corticosteroid therapy (18,20,27) (Table 3); however, they typ-
ically achieve normal or near-normal liver tests and liver tissue less
frequently (20% versus 86%) (2,38), fail treatment more often (80%
versus 14%) (2,38) and have a poorer survival than adults with clas-
sical AIH (20). In contrast, children with AIH and ‘autoimmune
sclerosing cholangitis’ commonly respond to conventional corticoster-
oid therapy (frequency of improvement 89%) (41,42), and immuno-
suppressive therapy remains the preferred treatment for these children
(68) (Table 3). Unfortunately, corticosteroid treatment does not pre-
vent progression of the cholangiopathy in some children (41) and the
transplant-free survival in these children is shorter than that in simi-
larly treated children without the biliary changes (68).

Treatment options for adults with the AIH-PSC overlap syndrome
are limited (41) (Table 3). Mycophenolate mofetil has been ineffect-
ive in children with AIH and sclerosing cholangitis (69) and adults
with classical PSC (70), and the reported experiences with the cal-
cineurin inhibitors (cyclosporine and tacrolimus) in the treatment of
the AIH-PSC overlap syndrome have been sparse (5,27,71).
Conventional corticosteroid regimens have been effective in 20% to
100% of patients (2,18,20,27,38), and corticosteroids in combination
with low-dose ursodeoxycholic acid have had similarly inconsistent
results (27,72). Despite these limitations, combined therapy with cor-
ticosteroids and low-dose ursodeoxycholic acid has been endorsed by
the EASL and the American Association for the Study of Liver
Diseases with the recognition that this recommendation is not strongly
evidence based (5,30,31).

Prednisone or prednisolone (0.5 mg/kg/day tapered to 10 mg/day to
15 mg/day) and azathioprine (50 mg/day to 75 mg/day) in combination
with ursodeoxycholic acid (15 mg/kg/day to 20 mg/kg/day) has been
associated with a better survival in adults with the AIH-PSC overlap
syndrome than that in adults with classical PSC (72), and a similar
dosing schedule may be considered in adults with this overlap syn-
drome (Table 3). High-dose ursodeoxycholic acid (28 mg/kg/day to
30 mg/kg/day) should not be used because individuals with classical
PSC who have been treated in this fashion have experienced increased
frequencies of death from hepatic failure, need for liver transplanta-
tion and serious complications of advanced liver disease (73). High
serum concentrations of the toxic metabolite lithocholic acid may
have contributed to these dire consequences (74).

Treatment and outcome of the AIH-cholestatic overlap syndrome
Patients with the AIH-cholestatic overlap syndrome respond less well
to conventional corticosteroid therapy than patients with classical
AIH, and they respond as poorly as patients with AIH and large-duct
PSC (2). Improvement to normal or near-normal laboratory tests and
liver tissue was not achieved in six patients during conventional corti-
costeroid therapy, and the frequencies of disease progression and liver
transplantation were 17% and 33%, respectively (2). A similarly poor
response to conventional corticosteroid therapy has been reported in
patients classified as having AIH and small-duct PSC, and they
responded more poorly to corticosteroid therapy than patients with
large-duct PSC (27).

Treatment options for patients with the AIH-cholestatic overlap
syndrome are also limited (Table 3). Corticosteroid regimens have been
generally ineffective, and therapies with low-dose ursodeoxycholic acid
alone or in combination with corticosteroids have had variable results
(2,11,27). No treatment has been preferred or endorsed by a liver soci-
ety. Therapy usually involves corticosteroids alone or in combination
with low-dose ursodeoxycholic acid (13 mg/kg/day to 15 mg/kg/day)
depending on the predominant manifestations (4,6).

SUMMARY
The overlap syndromes of AIH are clinical descriptions that have
clinical relevance because they respond variably to conventional cor-
ticosteroid therapy (2,5,6,11). The key diagnostic and prognostic
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features of these syndromes reflect the presence of cholestasis in an
otherwise classical syndrome of AIH (4), and they may be evident as
an atypical elevation of the serum alkaline phosphatase or GGT level,
histological features of bile duct injury or loss, or abnormal cholangio-
gram indicating a sclerosing injury of the intrahepatic and/or extra-
hepatic biliary tree. These disconcerting cholestatic findings in AIH
may be supplemented by the presence of AMA (2).

The atypical findings can then be clustered into syndromes that
resemble other classical diagnoses such as PBC or PSC, and their con-
currence with classical AIH can justify the designations of the overlap
syndromes of AIH-PBC and AIH-PSC (2,5,6). The cholestatic labora-
tory and histological findings that cannot be ascribed to classical PBC
or PSC but which coexist with AIH can then be designated as an
AlH-cholestatic overlap syndrome, recognizing that this designation
probably includes patients with small duct PSC and AMA-negative
PBC (6,27,43).

The overlap syndromes lack treatments that have emerged from
large randomized clinical trials, and the therapies that have been
endorsed by the liver societies and liver interest groups are based on
small, single-centre experiences with diseases that have not been
diagnosed by uniform criteria or treated with standardized regimens.
The important clinical directive is to treat the predominant compon-
ent of each syndrome with its appropriate therapy (4). Because AIH
is the predominant disease in the overlap syndromes of the present
review, conventional corticosteroid therapy is the cornerstone of
management.

Corticosteroid therapy alone using a lower dose in combination
with azathioprine is appropriate for adults with the AIH-PBC overlap
syndrome who have a serum alkaline phosphatase level <2-fold ULN
(2,6) (Table 3). A corticosteroid-based regimen is also appropriate for
children with AIH and sclerosing cholangitis (41). Ursodeoxycholic
acid (13 mg/kg/day to 15 mg/kg/day) is appropriate as adjunctive ther-
apy in patients with the AIH-PBC overlap syndrome who have a
serum alkaline phosphatase level >2-fold ULN (5,9,19,30) or AIH-
PSC overlap syndrome (5,30,31). Patients with the AIH-cholestatic
overlap syndrome are candidates for corticosteroids alone or in com-
bination with low-dose ursodeoxycholic acid depending on the degree

of cholestasis (4,6,11).

CONCLUDING VIEWPOINTS

The overlap syndromes are not valid pathological entities, but their
recognition is important because they can influence management
strategies (6,23). They should be sought in all patients with AIH
who are refractory to conventional corticosteroid therapy, have
cholestatic features, or concurrent inflammatory bowel disease.
They cannot be assimilated into conventional diagnostic categories
and should maintain separate classifications that emphasize their
predominant component (5,6). Current designations that imply the
simultaneous occurrence of two diseases in the same individual are
presumptuous, and they should be modified to emphasize the pre-
dominant component of the syndrome and the modifying cholest-
atic feature that denotes the atypicality and influences the treatment
strategy (5,6). Terms such as ‘AIH with destructive cholangitis’ or
‘AIH with biliary sclerosis’ may be more accurate and clinically
valuable than terms such as ‘AIH-PBC’ or ‘AIH-PSC overlap syn-
drome’. The international liver societies and liver interest groups
must standardize diagnostic criteria and designations that accur-
ately reflect the clinical relevance and nature of these syndromes as
currently understood.
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