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Purpose of review

This review summarizes the recent developments of one of the most controversial entities in hepatology,
variant syndromes of primary biliary cholangitis (PBC) with characteristics of autoimmune hepatitis (AlH).

Recent findings

Recently a consensus process was initiated to find agreement on the terminology, diagnostic criteria and
treatment recommendations for patients with PBC-AIH variant syndromes. The concept and terminology of a
variant syndrome, with one component of either AIH or PBC dominating over the other, is currently
preferred. No single test can establish the diagnosis of a variant syndrome, only a combination of
biochemical, serological and/or histological tests can support the diagnosis. If classical PBC is dominating,
histology is mandatory for the diagnosis of a PBC-AIH variant syndrome. Treatment of PBC-AIH variants is
based on a combination of ursodeoxycholic acid and immunosuppression. Since the prognosis of a PBC-
AlIH variant syndrome seems to be worse than the prognosis of classical PBC, the diagnosis of PBC-AIH

must not be missed.

Summary

The recent consensus process on PBC-AIH variant syndromes does not provide answers to all questions
regarding this entity. Rather, it serves as a starting point for future studies to confirm or even challenge the

current consensus.
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INTRODUCTION

The autoimmune cholangiopathies primary biliary
cholangitis (PBC) and primary sclerosing cholangitis
(PSC) can show biochemical, serological and/or his-
tological characteristics of autoimmune hepatitis
(AIH). In the past, terms such as “overlap syndrome”
or “variant syndrome” have been applied to describe
these cases. Particularly for PBC and AlIH, a relatively
clear cut between diagnostic hallmarks is not easy to
make: a certain degree of bile duct inflammation can
be found in classical AIH and a certain degree of
hepatic inflammatory activity expanding from the
bile ducts can be part of classical PBC. Definitions
and clinical guidance for PBC-AIH variants syn-
dromes are challenging to provide because of uncer-
tainties on diagnostic criteria, treatment and
prognosis. These unclear areas are even reinforced
by very heterogenous opinions in the field about
the pathomechanistic concepts and the terminology
that try to explain and describe what is clinically
observed. In the past, diagnostic criteria, the so-called
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“Paris Criteria” and “Zhang Criteria”, with clear
thresholds for its criteria have been proposed for
PBC-AIH variants, in line with the concept of an
overlap syndrome [1%,2]. More recently, the concept
of a variant syndrome arose, supporting the idea that
one entity is dominant over the other [3]. As a con-
sequence, a variant syndrome includes less stringent
thresholds for diagnostic criteria than an overlap
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KEY POINTS

o Autoimmune hepatitis (AIH) and primary biliary
cholangitis (PBC) may exhibit features characteristic of
the other condition.

e In such cases, the pathomechanistic concept of a
variant syndrome — in which one disease predominates
over the other — is favored over the concept of an
overlap.

o A variant syndrome should be considered in AlH
patients who present with PBC-specific autoantibodies
and a disproportionate elevation of cholestatic liver
enzymes.

o Conversely, in PBC patients, the presence of AlH-
specific autoantibodies combined with
disproportionately increased transaminase levels should
raise suspicion of a variant syndrome, which must be
confirmed by liver biopsy.

o Diagnosing a variant syndrome primarily leads to a
change in treatment: AlH patients receive additional
ursodeoxycholic acid therapy, while PBC require
immunosuppressive treatment.

syndrome. The dominating component needs to be
identified and treatment should be primarily directed
to that component.

Recently, an international multisociety effort, on
behalf of the European Reference Network on Hep-
atological Diseases (ERN RARE-LIVER), the Global
PBC Study Group and the International Autoim-
mune Hepatitis Group (IAIHG), started a consensus
process including hepatologists and pathologists to
address these uncertainties related to PBC-AIH var-
iants. The results of this endeavor are expected to be
published soon. Here, we provide an overview on the
current concepts on PBC-AIH variants.

DEFINITION AND TERMINOLOGY

It is remarkable that shared characteristics between
AIH and PBC have been described since their first
descriptions. Doniach and Walker proposed in 1969
that both conditions might stem from a common
autoimmune mechanism, with the clinical pheno-
type determined by whether the immune response
predominantly affects hepatocytes or biliary epithe-
lium [4]. The first definition was provided by Cha-
zouilleres in 1998, who introduced the term PBC-
AIH overlap syndrome and provided clear thresholds
for diagnostic criteria [1"]. However, a more recent
position statement by the IAIHG favors the concept
of a variant syndrome, being a variant of the “clas-
sical” disease [3].
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Despite recent efforts toward standardization,
notable discrepancies persist among international
guidelines. The EASL guidelines endorse the term
variant [5,6], whereas the AASLD guidelines continue
to favor the term overlap syndrome [7,8]. It must be
pointed out that the distinction is not only termino-
logical, but that different terminology reflects differ-
ent underlying pathomechanistic concepts: the term
“overlap” implies that a patient simultaneously ful-
fills diagnostic criteria for two separate diseases while
preserving distinct disease boundaries. In contrast,
the term “variant” refers to a disease subtype in
which one condition predominates while the classi-
cal disease exhibits atypical features.

CLINICAL PRESENTATION

The shared features of PBC-AIH variant syndromes
can manifest at different levels — including liver
biochemistry, immunoglobulin profile, presence of
autoantibodies, and liver histology. Various combi-
nations of these diagnostic elements account for the
marked heterogeneity of this entity.

PBC may present with moderate to severe inter-
face hepatitis on histology, the presence of autoanti-
bodies such as anti-SMA or antisoluble liver antigen/
liver-pancreas (SLA/LP) antibodies, elevated immu-
noglobulin G levels, and/or markedly increased trans-
aminases (3-5 x upper limit of normal, ULN), even
after adequate cholestasis control with ursodeoxy-
cholic acid. Conversely, AIH may exhibit biliary
abnormalities on histology [9"] — sometimes resolving
with immunosuppression - together with the pres-
ence of antimitochondrial antibodies (AMA), a find-
ing long debated under the concept of AMA-positive
AIH [10,11]. Such patients may also show raised Alka-
line phosphatase (ALP) and gamma-glutamyl trans-
ferase (GGT) values, despite the absence of large-duct
cholangiopathy or other cholestatic etiologies.

These presentations, which do not fulfill all of
the “Paris Criteria”, are increasingly recognized as
part of the broader phenotypic spectrum of PBC-AIH
variant syndromes (Table 1).

SUSPICION OF PBC-AIH IN PATIENTS
WITH PBC

About 10% of PBC patients demonstrate features char-
acteristic of AIH, which usually present simultaneously
[1¥]. However, even years after the diagnosis of PBC,
hepatitic activity may appear. A PBC-AIH variant
should be suspected in a PBC patient if a dispropor-
tionate elevation of transaminases and/or an increased
immunoglobulin G (IgG)-level is present. The thresh-
old for a marked or disproportionate elevation of trans-
aminases is a very controversial matter of debate. In
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Table 1. When to suspect a PBC-AIH variant syndrome in a PBC patient?

Liver function tests Serology

Histology

Disproportionate elevation of
transaminases (AST, ALT)

Presence of AlH-specific autoantibodies

Selective elevation of IgG

Patterns associated with AIH such as severe
interface hepatitis and in acute manifestation
more lobular hepatitis

Increased grade of inflammatory activity (mHAI

(e.g. anti-SLA/LP) or high titres of anti- > 4)

SMA
When to suspect a PBC-AIH variant syndrome in a AIH patient2

Disproportionate elevation of cholestatic Elevation of IgM

liver enzymes (GGT, ALP)

Presence of PBC-specific autoantibodies
(AMA, sp100, gp210)

Florid bile duct lesion, nonsuppurative
destructive granulomatous cholangitis

Characteristics of chronic cholestasis, such as
such copper deposition or cytokeratin 7 (CK7)
positive metaplasia of hepatocytes

AIH, autoimmune hepatitis; IgG, immunoglobulin G; PBC, primary biliary cholangitis; SLA/LP, soluble liver antigen/liver-pancreas.

general, a hepatocellular or cholestatic pattern of liver
enzymes is defined by the “Rratio”, which is calculated
by the formula R=(alanine aminotransferase, ALT
value/ALT ULN) / (ALP value/ALP ULN) with an R ratio
of >5 defined as hepatocellular injury and an Rratio <2
defined as cholestatic injury [12]. According to the
“Paris Criteria”, if transaminases exceed a value 5 x
ULN in a PBC patient, this constellation supports the
diagnosis of a PBC-AIH variant [1%]. Some experts
consider this cut-off to be too high since it potentially
misses patients who might benefit from immunosup-
pressive treatment. However, a relatively high thresh-
old protects PBC patients from being treated
unnecessarily with immunosuppressants.

A PBC-AIH variant should also be suspected in a
PBC patient with the detection of autoantibodies
indicating an AIH. Most of the antibodies that are
associated with AIH are not disease-specific [6,8,13].
However, in the “Paris Criteria” the presence of anti-
SMA, irrespective of the height of the titer, is one of
the main criteria to support a PBC-AIH variant [17].
Anti-SLA/LP are highly specific for AIH and should be
tested if a variant syndrome is suspected [14]. Addi-
tionally, antibodies directed against double-stranded
deoxyribonucleic acid (antidsDNA) have been asso-
ciated with variant syndromes of PBC-AIH and were
detected in 60% of patients with variant syndromes,
but only in 4% of classical PBC and in 26% of AIH
patients [15].

SUSPICION OF PBC-AIH IN PATIENTS
WITH AIH

Since the first description of AIH, it has been recog-
nized that some patients develop signs of cholestasis,
compatible with PBC-AIH variant syndrome [16].
AMA-positivity can occur in AIH patients without
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histological signs of PBC. In two studies, none of the
AMA-positive AIH patients developed further signs
of PBC during follow-up [10,17]. The rate of AMA-
positivity in AIH patients in one of these studies was
about 12% [10]. The follow-up period was 8 and 4
years, respectively. It is unclear whether this period
of time is long enough to exclude the development of
the full manifestation of PBC. Still, it is unclear,
whether AMA-positivity in AIH represents an early
form of PBC-AIH variant and histological changes
will occur over time.

DIAGNOSIS

A key consideration in diagnosing PBC-AIH variant
syndromes is the potential for phenotypic evolution,
which necessitates ongoing clinical reassessment.
Two early pivotal studies first described the temporal
relationship between PBC and AIH. Poupon et al.
reported that about 4% of patients with PBC sub-
sequently developed AIH features, with intervals
ranging from 6 months to 13 years [18]. Lohse et al.
proposed that PBC may initiate the autoimmune
process, with genetic predispositions (notably HLA-
B8, DR3, or DR4) facilitating progression toward an
inflammatory hepatitis phenotype with AIH charac-
teristics [19]. More recently, in a multicenter analysis
of several thousand AIH and PBC patients, about 3%
of fulfilled the “Paris Criteria” for a variant syndrome
[20]. Of those patients with an initial diagnosis of
AIH, 1.4% developed a variant features after a
median of two years, and among those with PBC,
1.0% met variant criteria after a median of three
years. Simultaneous manifestation of both variant
characteristics were observed in 1.6% of cases.
There is broad consensus supporting a multidimen-
sional and integrative diagnostic strategy, recognizing
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that the disease phenotype may evolve. The diagnosis
of PBC-AIH should be based on a combination of
biochemical, serological, and histological findings,
rather than reliance on a single parameter or overly
strict criteria.

LIVER BIOPSY INDICATIONS

Liver biopsy is mandatory for making the diagnosis
of AIH, but it is rarely needed for the diagnosis of
PBC. Therefore, two different approaches exist with
regard to liver biopsy, if PBC-AIH variant syndrome
is suspected. In an AIH patient, the combination of
PBC-specific autoantibodies and elevated ALP is suf-
ficient to make the diagnosis of PBC-AIH variant
syndrome. In addition, re-evaluation or a second
opinion on the existing liver biopsy which was per-
formed for the diagnosis of AIH should be considered
to support the correct diagnosis. Only in unclear
cases a new liver biopsy should be performed. If
PBC-AIH variant syndrome is suspected in a PBC
patient, a liver biopsy is now needed, since it was
probably not previously required for diagnosing
PBC.

It is important to recognize that lesions indica-
tive of autoimmune or immune-mediated liver dis-
eases can show heterogeneous distribution across the
liver. If histological evaluation does not bring the
expected results, the limitations of liver biopsy in
light of sampling errors should be considered. In
doubt, increased cholestatic liver enzymes or trans-
aminases represent the global situation of the liver
better than the small sample of a liver biopsy.

Another warning sign that intrahepatic develop-
ments are missed by biochemistry or serology is
increasing liver damage over time which could be
detected noninvasive tests for liver fibrosis, such as
transient elastography [21]. A liver biopsy should be
considered if progressive liver damage is detected, in
order to confirm a variant syndrome, exclude a con-
comitant liver disease such as steatotic liver disease
[22] and/or quantify liver fibrosis, inflammation and
degree of bile duct loss histologically.

DIAGNOSTIC HISTOLOGICAL FEATURES

In the original diagnostic criteria for AIH, histolog-
ical bile duct involvement was considered a feature
that reduced the likelihood of an AIH diagnosis [23].
This view has been changed over time. It has recently
been agreed upon by several international liver path-
ologists, that bile duct affection does not exclude the
diagnosis of AIH [24%]. The key, but open question is
the degree to which bile duct lesions are compatible
with classical AIH. On the other side of the spectrum,
the bile duct involvement that is clearly associated
with classical PBC is the florid bile duct lesion, which
is defined as a nonsuppurative destructive granulom-
atous cholangitis (Fig. 1). In detail, this implies lym-
phoplasmacellular infiltrates surrounding the bile
duct with evident basement membrane disruption,
the dissolution of the bile duct epithelium, and
frequently the presence of bile duct-associated epi-
thelioid granulomas.

The histological hallmark of chronic AIH is inter-
face hepatitis [24%,25]. The lymphocyte and plasma

FIGURE 1. Histological hallmarks of PBC-AIH variant syndromes. A florid bile duct lesion (yellow arrow) as the characteristic
histological sign of PBC presents simultaneously to interface hepatitis as the typical sign for chronic AlH (green arrows). In this
case, inflammatory activity of AIH even expands to the liver lobule (red circles). AIH, autoimmune hepatitis; PBC, primary

biliary cholangitis.
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cell infiltrates exceed the periportal limiting plate
with a finger-formed pattern into the liver lobule.
Additional bile duct involvement seem to be rela-
tively frequent in classical AIH (Fig. 1). In a study of
84 AIH patients, nearly 25% of patients had biliary
changes such as destructive cholangitis or ductope-
nia [26]. In another study, bile duct injury and
ductular reaction was frequently detected in liver
biopsies of newly diagnosed, untreated AIH patients,
without other signs of a PBC-AIH variant syndrome
[9%]. In contrast, histological signs of chronic choles-
tasis, such as copper deposition or cytokeratin 7
(CK7) positive metaplasia of hepatocytes, support
the component of PBC and favor the presence of a
PBC-AIH variant syndrome.

In addition to single histological features, the
grading of inflammatory activity supports the diag-
nosis of a PBC-AIH variant syndromes, with a higher
inflammatory activity being present in variants than
in classical PBC. Currently, the mHAI seems to be the
best histological score to grade inflammatory activity
in this scenario. It is the recommended score to grade
histological activity in chronic AIH [27,24"]. In a study
comparing histopathological lesions in classical PBC
and patients with PBC-AIH variant syndromes, the
mean mHAI score was significantly lower in the PBC
group (4.1 points) than in the PBC-AIH variant group
(5.3 points) [28].

Recently, a deep learning-based model was
applied on digitalized liver biopsies in order to differ-
entiate AIH from PBC [29]. The model demonstrated
high accuracy in differentiating AIH from PBC and
histological areas with increased inflammation were
predominantly associated with AIH. Such Al models
will be helpful for standardizing liver tissue analysis
and better defining the histology characteristics of
PBC-AIH variant syndromes [30].

TREATMENT

The most important immediate consequence of diag-
nosing a variant syndrome is a change in treatment,
which adds ursodeoxycholic acid (UDCA) treatment
to an AIH patient and immunosuppressive treatment
to a PBC patient. Immunosuppressive treatment pro-
longs survival in classical AIH [31], but is not recom-
mended for PBC. First-line treatment for PBC is
UDCA which has choleretic effects and is cytopro-
tective on cholangiocytes.

It has been reported that UDCA alone is able to
control mild interface hepatitis activity. However,
marked inflammatory activity cannot be managed
by UDCA alone and classical immunosuppression is
required [32-34]. In a study by Chazouilleres et al.,
biochemical response and nonworsening of fibrosis
on a histological level were achieved in 3 out of 11
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variant patients who were treated with UDCA alone.
8 patients were nonresponders and 4 of them
showed increasing grade of fibrosis at follow-up liver
biopsy [33]. In contrast biochemical response was
achieved in 4 out of 6 patients treated with UDCA in
combination with immunosuppression and none of
them showed fibrosis progression over time [33].
In a randomized placebo-controlled trial the
immunosuppressive effect of budesonide in addition
to UDCA was analyzed in classical PBC patients with
marked inflammatory activity [35]. The median
mHAI score at baseline was 7 in the budesonide
group and 6 in the placebo group, which could be
interpreted that these cases were actually patients
with PBC-AIH variant syndromes. After 6 months of
treatment, liver histology showed no significant
change with regard to inflammatory activity under
budesonide in comparison to placebo, but choles-
tatic liver enzymes declined significantly under
budesonide. Still, the role for budesonide in classical
PBC or PBC-variant syndrome remains controversial.

PROGNOSIS

Conflicting results on the prognosis of PBC-AIH var-
iant syndromes have been published. The reason for
these heterogenous data lies in differing diagnostic
criteria and follow-up periods. In a retrospective study
with a median follow-up of 7years the survival rate
between patients with PBC-AIH variant syndromes
and those with classical PBC was comparable [36]. In
contrast, others have reported worse clinical outcomes
for variants, with higher rates of progression to cirrho-
sis, liver-related death and need for liver transplanta-
tion [20,37,38]. Overall, the majority of studies
underlines that the prognosis of PBC-AIH variants
deviates from classical AIH or PBC. This data supports
the clinical need to better define these variants since
they obviously require different clinical management.

It is not clear which surrogate markers for prog-
nosis are suitable for PBC-AIH variant syndromes. Is
it a combination of cholestatic markers and trans-
aminases? Or is one of these biomarkers dominating
over the other? It also needs to be considered that
transaminases are also part of prognostic scores
assessing the treatment response in classical PBC,
such as the Paris II criteria or the UK PBC Score [5].

A recent study showed that PBC patients with IgG
>ULN and aminotransferases of >2.5x ULN at diag-
nosis not receiving immunosuppression seem to show
worse liver transplantation-free survival than those
recognized as PBC-AIH variants and treated with
immunosuppression accordingly [39%]. However, fur-
ther data is needed to clearly define the subgroup of
patients who benefits from immunosuppressive treat-
ment in terms of improved prognosis.
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CONCLUSION

Although a consensus process has been completed
for PBC-AIH variant syndromes, this does not imply
that all questions on this topic have been answered.
It is more like an agreement on a very controversial
topic serving as a starting point in order to perform
clinical studies to either confirm or challenge the
current statements and recommendations. The most
important task is to clearly identify those cases, that
deviate with their prognosis from classical AIH or
PBC and therefore require different clinical manage-
ment and treatment.
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