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Histopathology of Autoimmune Hepatitis: An Update

Despoina Myoteri MD, PhD,* Stratigoula Sakellariou, MD, PhD,7 and
Dina G. Tiniakos, MD, PhD*}

Abstract: Autoimmune hepatitis (AIH) is a rare immune-mediated
chronic liver disease that is diagnosed based on a combination of
biochemical, immunologic, and histologic features and the exclu-
sion of other causes of liver disease. According to the new consensus
criteria of the International Autoimmune Hepatitis Pathology
Group (IAIHPG), the likely histologic features include a chronic
hepatitis pattern of injury with a lymphoplasmacytic portal infil-
trate, interface activity, and portal-based fibrosis. More than mild
lobular hepatitis with any of the above features can also be diag-
nosed as likely AIH in the absence of features of another liver
disease. Centrilobular injury with prominent hepatocellular necrosis
and mononuclear inflammation may represent an acute-onset dis-
ease and indicate possible AIH in the absence of concurrent liver
disease. Kupffer cell hyaline bodies and portal lymphocyte apop-
tosis are significantly associated with AIH, whereas emperipolesis
and hepatocellular rosette formation are nonspecific features indi-
cative of disease severity. Liver histology is an integral part of the
clinical diagnostic scoring system and is required to confirm or
support AIH diagnosis. Substitution of the histologic component of
the simplified AIH scoring system with the consensus IAIHPG
criteria has been proposed to optimize clinical diagnosis. This
review explores the significant role of histopathology in AIH by
analyzing its main features and current histologic diagnostic cri-
teria, different AIH presentations, differential diagnosis, assessment
of concurrent liver disease, and identification of AIH variants with
primary cholangiopathy.
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Autoimmune hepatitis (AIH) is a chronic, progressive,
immune-mediated necroinflammatory liver disease of
unknown etiology that may affect any person regardless of
age, sex, race, or ethnicity and may have acute presentation
at onset.! AIH has been under clinical notice since 1946 but
it was first described in 1950.2 It is a rare disease with a
global incidence of 1.28 cases/100,000 inhabitant-years and
global prevalence of 15.65 cases/100,000 inhabitants.3 In
most countries, the incidence and prevalence of AIH is
increasing* and a recent population-based cohort study
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showed a 10-year cumulative all-cause mortality and liver-
related mortality of 31.9% and 10.5%, respectively, includ-
ing hepatocellular carcinoma (HCC).5 The disease is more
common in females (female/male ratio 3.6/1) and 30% of the
patients are more than 60 years old.* The pathogenesis of
AIH is complex implicating dysregulated immune mecha-
nisms involving type II natural killer (NK) cells and CD4 T
lymphocytes, environmental factors, genetic predisposition,
and alterations in the microbiome, among other causes.®

In 2025, the diagnosis of AIH remains clinicopatho-
logic and relies on a combination of biochemical and
immunologic features, such as increased serum immunoglo-
bulins (total, y-globulins, or IgG) and high titers of serum
autoantibodies [antinuclear antibody (ANA), smooth
muscle antibodies (SMA), antiliver kidney microsomal
antibody type 1 (anti-LKM-1), antiliver cytosol type 1
(anti-LC-1), antisoluble liver antigens/liver pancreas (anti-
SLA/LP), etc.], and portal or lobular hepatitis on liver
biopsy.! Importantly, the exclusion of other causes of liver
disease (viral, drug induced, toxic, metabolic) and response
to immunosuppressive therapy play a significant role in AIH
diagnosis. Currently, the distinction of AIH subtypes
according to autoantibody profile is not considered clin-
ically helpful in adults and, therefore, is not
recommended. !4

ATIH treatment aims to achieve a complete biochemical
response (CBR) with normalization of aminotransferases
and IgG levels and histologic remission with first-line
induction with predniso(lo)ne combined with azathioprine
or mycophenolate mofetil (MMF). MMF is the second-line
treatment of choice in patients with intolerance or
thiopurine side effects, while in expert centers, tacrolimus,
infliximab, rituximab, and belimumab may be used as third-
line treatment.! If left untreated, AIH has a very aggressive
course (median survival 3.3 y); therefore, missing the
diagnosis has detrimental effects.

This review focuses on the role of histopathology in the
management of AIH in adults with updates on the
diagnostic histologic features, spectrum of AIH presenta-
tions, differential diagnosis, assessment of concurrent liver
disease, and evaluation of variants and specific forms
of AIH.

ROLE OF LIVER BIOPSY IN AUTOIMMUNE
HEPATITIS

The use of noninvasive methods for the evaluation of
chronic liver disease has reduced the number of liver
biopsies performed. However, in the field of AIH, liver
biopsy remains an important tool for patient management,
as it is essential for diagnosis and for providing important
information for disease remission or progression during
treatment. In the absence of positive autoantibodies in
repeated tests, liver biopsy is essential to diagnose “autoanti-
body-negative” AIH, a variant that responds well to
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corticosteroid therapy.”-8 The identification of cirrhosis on
biopsy may guide the selection and dose of immunosup-
pressants and inform screening for long-term liver
complications.# Baseline histology is also significant for
future therapy decisions because immunosuppressed AIH
patients may develop other liver diseases. In addition,
histologic findings at presentation can be of prognostic value
for the development of progressive fibrosis/cirrhosis and the
risk of liver-related death or transplantation and can
provide predictive information regarding response in treated
patients.”

The clinical practice guidelines of the European
Association for the Study of the Liver (EASL)! and the
American Association for the Study of Liver Diseases
(AASLD),? as well as national guidelines* for the manage-
ment of ATH, agree that liver biopsy is required to establish
the diagnosis of AIH. The length and width of the needle
liver biopsy sample is important for accurate diagnosis, with
a minimum proposed length of 1.5 cm, containing at least 6
to 8 portal tracts and preferably with a 16 G or wider
needle.! It is advised that, ideally, a specialized hepatopa-
thologist rather than a general pathologist evaluates the
specimen.! The pathology report should include, in addition
to the pattern of inflammation and description of the
cardinal histologic findings, grading of necroinflammatory
activity according to Ishak’s modified Histological Activity
Index (mHAI)!0 and staging of fibrosis and architectural
remodeling with one of the widely accepted histologic
staging systems. The recent EASL clinical practice guide-
lines strongly recommend classifying the findings as likely,
possible, or unlikely AIH.!

Besides its diagnostic role, liver biopsy is significant for
the differential diagnosis of AIH, sometimes highlighting an
alternative etiology for liver injury and may identify
concurrent diseases or features indicating a possible variant
of AIH with primary biliary cholangitis (PBC) or primary
sclerosing cholangitis (PSC). Following the diagnosis of
AIH, liver biopsy may be used to monitor response to
treatment and, when appropriate, to decide whether to stop
or intensify immunosuppressive treatment.!! However, in
clinical practice the need to assess remission by liver biopsy
is limited, unless treatment cessation is considered.! In this
setting, liver biopsy is desirable, since some patients with
complete biochemical remission may still have necroin-
flammation on histology or may have progressed to
cirrhosis, and withdrawal of immunosuppression may have
detrimental effects.! The 2025 EASL clinical practice
guidelines indicate that since strong evidence and prospec-
tive data are lacking regarding the role of liver biopsy before
treatment cessation, patient priorities need to be considered
for this decision.!

Liver biopsy may be repeated in patients with relapse
or inadequate treatment response to monitor inflammatory
activity or in the presence of increasing biochemical
evidence of cholestasis and suspicion of a variant disorder
(AIH/PBC or AIH/PSC).!

HISTOPATHOLOGY OF AIH
There is a broad spectrum of histologic manifestations
of AIH. Some histologic features have been described as
characteristic, but none are pathognomonic, as they can be
encountered in other liver diseases. In addition, the
histologic features of AIH may change during its clinical
course and following treatment,12.13
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For many years, the combination of interface hepatitis,
hepatocellular rosettes and emperipolesis were considered
“typical histology” of AIH based on the 2008 International
AIH Group (IAIHG) simplified diagnostic criteria.!4 How-
ever, these features are not specific for AIH and are rather
indicative of liver damage and regeneration of diverse
etiology. As the understanding of liver pathology in AIH
has evolved, it has been recognized that the typical
histologic pattern is that of nonspecific chronic hepatitis
with or without lobular activity (Figs. 1-3).15 According to
the recent consensus recommendations of the International
ATH Pathology Group (IATHPG),!6 which will be discussed
in detail below, the likelihood of AIH histologic diagnosis in
the native liver is based on the pattern and severity of liver
injury.

Main Histologic Features

Portal Inflammation

Infiltration of the portal tract by inflammatory cells is a
salient feature of AIH and is nearly always present. The
severity of portal inflammation varies, and the inflammatory
infiltrate consists mainly of lymphocytes, histiocytes, and
plasma cells; a few neutrophil or eosinophil polymorphs can
also be observed (Fig. 1A).7:13

An important feature of AIH is interface hepatitis,
which is defined as the extension of portal inflammation
beyond the limiting plate and into the periportal liver
parenchyma (Fig. 1C). The resulting hepatocellular injury
can cause necrosis, which, when severe, may extend to
adjacent lobules, either portal tracts or central venules
(“bridging necrosis”). While this finding can be observed in
other forms of chronic hepatitis, a higher degree of interface
hepatitis severity is suggestive of AITH.

Plasma cells have historically been considered a hall-
mark of AIH and, when prominent, are considered more
specific for AIH than for hepatitis of other etiology
(Fig. 1C). However, they may be absent in about 30% of
liver biopsies from AIH patients, a finding that cannot
exclude diagnosis.”-!2 The IAIHPG has proposed the
arbitrary definition of “plasma cell clusters” as a group of
> 5 plasma cells aiming to increase interobserver agreement
for their recognition; however, the optimal cutoff point has
not yet been adequately validated.!® Immunohistochemi-
cally, IgG-positive plasma cells predominate in AIH,
whereas [gM-positive plasma cells are more common in
PBC. The IgG/IgM plasma cell ratio has been proposed as
an aid in the differential diagnosis of AIH from PBC when
bile duct injury is prominent,!” but the results of subsequent
studies are conflicting.18-20 IgG predominance is nonspecific
for AIH; therefore, it is not helpful for the differential
diagnosis of variant syndromes.!3

Lymphocyte apoptosis in the portal tracts has been
proposed as a feature of diagnostic significance in untreated
AIH, increasing proportionally to the grade of
inflammation.?!

Lobular Inflammation

Lobular inflammation is a common feature of AIH
with variable severity, ranging from scattered necroinflam-
matory foci (“spotty necrosis”) to confluent and bridging
necrosis. Hepatocyte injury and subsequent death can result
in disruption of normal architecture, causing lobular
disarray. Hepatocellular ballooning due to degeneration of
injured hepatocytes and/or apoptotic bodies can be
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FIGURE 1. Autoimmune hepatitis. A, Portal-based pattern of chronic inflammation with mild lobular inflammation, hematoxylin and
eosin (H&E) x40. Inset shows a focus of centrilobular confluent necrosis, H&E x200. B, Lobular hepatitis with mainly centrilobular necrosis
(asterisk) and minimal portal inflammation, H&E x40. C, Portal lymphoplasmacytic infiltrate with numerous plasma cells at the portal-
parenchyma interface (interface hepatitis). Arrow shows emperipolesis, H&E x200. D, Centrilobular necrosis with PAS-diastase (DPAS)-
positive ceroid laden macrophages, H&E x200. PT indicates portal tract; THV, terminal hepatic venule.

encountered in this setting. In response to hepatocyte injury,
features of hepatocellular regeneration with 2-cell thick
trabeculae and rosette formation, referring to groups of
hepatocytes around a central lumen, are observed (Figs. 2A,
B). Like portal/periportal inflammation, these common
changes are not specific for AIH.7-12.13 Similarly, emper-
ipolesis, defined as the presence of an inflammatory cell
within the hepatocyte cytoplasm is a nonspecific finding
(Figs. 1C, 2A).22 Emperipolesis, a frequent feature in ATH,
encountered in up to 80% of liver biopsies, is related to
mechanisms important for the maintenance of immune
tolerance.” Despite not being considered “typical” features
of AIH anymore, reporting them is useful, as their presence
correlates with disease severity.!215

Groups of Kupffer cells are frequently observed in the
lobules in more severe AIH (Fig. 1D). Kupffer cells containing
hyaline globules, a feature more common in pediatric AIH,23
may have diagnostic significance in adult ATH as they are
more frequent compared with chronic hepatitis of other
etiology.!> The hyaline globules originate from excess
immunoglobulins secreted by plasma cells that are ingested
and stored within Kupffer cells and should be differentiated
from the granular lysosomal material frequently seen in their
cytoplasm or from erythrophagocytosis.!’
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Additional Features

Centrilobular Injury

Centrilobular injury, also termed central perivenulitis,
is defined as the presence of perivenular mononuclear cell
inflammation with or without prominent necrosis (Figs. 1B,
2C, D, 3A). It has been reported in 18% to 29% of liver
biopsies with AIH, mostly in the presence of portal/
periportal inflammation, and is usually associated with an
acute disease flare.24-27 Rarely, it may be the only histologic
finding in AIH, reported in 2% to 3% of cases where it may
represent an early stage of AIH, before portal inflammation
develops.28 Centrilobular injury is also encountered in other
inflammatory settings, like drug-induced liver injury (DILI)
and viral hepatitis.29-30

Bile Duct Injury

Bile duct injury is a common feature of AIH. It can
pose a diagnostic problem when prominent, since its
presence must be differentiated from PBC, PSC, or their
variant forms. Destruction of interlobular bile ducts can be
a focal feature in 12% of AIH cases3! while lymphocytic
cholangitis has been reported in 10% to 83% (Fig. 3B).31.32
Therefore, these features are not diagnostic of AIH/PBC
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FIGURE 2. Autoimmune hepatitis. A, Prominent hepatocyte rosettes (red circles) and emperipolesis (arrows) close to an area of bridging
necrosis. B, Prominent hepatocyte rosette formation (red circle) highlighted by reticulin stain, x200. C, Masson trichrome stain shows
features suggestive of portal-portal fibrous bridging (arrow) and centrilobular necrosis (asterisk). D, Orcein stain of the same area as in (C)
shows absence of elastic fibers in the collapsed inflamed parenchyma (arrow), indicating that there is no genuine bridging fibrosis,
asterisks centrilobular necrosis. PT indicates portal tract; THV, terminal hepatic venule. Please see this image in color online.

variant and, when present, the diagnosis of AIH cannot be
excluded.13:32 Lymphocytic cholangitis is considered the
result of collateral injury associated with marked portal
inflammation.33 Patients with AIH with biliary features
have similar serology and response to immunosuppression
compared with those without.3

Ductular reaction, which refers to the periportal
proliferation of hepatic progenitor cells forming ductular
structures, is also very common in newly diagnosed AIH
(Fig. 3C). In one study, it was reported in 71% of
conventionally stained and 94% of immunostained liver
biopsies.3! Its presence in ATH correlates with inflammatory
features, as well as bile duct injury and fibrosis. Although
bile duct injury may resolve following immunosuppression,
ductular reaction can persist, indicating that it represents a
regenerative response3! and may contribute to the develop-
ment of portal/periportal fibrosis.!2

Cholestasis

Cholestasis is not frequent in AIH but mild hepatocel-
lular and/or canalicular cholestasis may be present in cases
with acute presentation and marked lobular inflammatory
activity.”12 In early stage AIH, features of chronic
cholestasis, with periportal copper or copper-associated
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granule deposition and keratin 7 (K7)-positive “intermedi-
ate” hepatocytes, may raise the suspicion of a variant with
PBC or PSC. However, in AIH with advanced fibrosis or
cirrhosis, this is considered a secondary nonspecific phe-
nomenon (Fig. 3C).7-12.33

Granulomas

Approximately 9% to 10% of AIH cases show poorly
formed granulomas,35 while well-formed epithelioid gran-
ulomas, classically associated with PBC, are very rarely seen
in AIH and are slightly more common in AIH/PBC variant
forms.” In AIH, microgranulomas, composed of up to 5
macrophages, are associated with lobular inflammation and
are more frequent when lobular activity is prominent.

Multinucleated Giant Cells

The formation of multinucleated giant cells in the liver
is considered a nonspecific idiosyncratic reaction to various
noxious stimuli, although several cases are idiopathic. Giant
cell hepatitis is more frequent in neonates, whereas post-
infantile giant cell hepatitis (PIGCH) is very rare in adults
and has a variable clinical course, with minimal symptoms
without clinical relevance to liver failure. ATH is the most
frequent etiology of PIGCH (32% to 36%)3637 (Fig. 3D) and
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FIGURE 3. Autoimmune hepatitis. A, Portal-central bridging necrosis (white arrow) in severe autoimmune hepatitis, H&E x40. B, Bile

duct injury with lymphocytic cholangitis (white arrow) in a severely inflamed portal tract, H&E x400. C, Ductular reaction (white arrows)
at the portal-parenchyma interface highlighted by keratin 7 (K7) immunostain. Rare periportal “intermediate” K7-positive hepatocytes
indicative of mild chronic cholestasis are also seen (black arrows), K7 immunostain. D, Multinucleated giant hepatocytes (arrows) in the
center of the lobule of a biopsy with postinfantile giant cell hepatitis, H&E x200. PT indicates portal tract; THV, terminal hepatic venule.

Please see this image in color online.

has better survival compared with PICGH of other etiology
(viral,  drug-induced, and, rarely, hematological
malignancy).3” PICGH can recur following liver
transplantation,3® but de novo PIGCH has also been
reported.3’

PRESENTATIONS OF AUTOIMMUNE HEPATITIS

Acute-Onset and Fulminant AIH

ATH may present acutely in ~25% of the cases.!
However, no strict definition has been established for
acute-onset AIH, and inclusion criteria vary in clinical
studies. Some patients experience a flare of undiagnosed
chronic AIH, while others show features of acute hepatitis
without evidence of chronicity, even on histology. In some
cases, acute-onset AIH may result from superimposed acute
viral or drug/toxin-induced liver injury in the background of
chronic AIH.!2 Clinically, if acute AIH is accompanied by
jaundice and an international normalized ratio (INR) 1.5 to
2, in the absence of hepatic encephalopathy, the term acute
severe ATH is applied. Acute liver failure is ascribed in cases
with INR >2 and hepatic encephalopathy.* “Fulminant”
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has been used for severe, potentially lethal, AIH cases with
sudden onset and quick escalation within 10 to 30 days.38
In the acute-onset setting, differential diagnosis of ATH
from DILI or viral hepatitis can be challenging, since
helpful autoimmunity markers, such as IgG elevation and
positive autoantibody serology, may be missing, while false
positivity may occur in non-AIH cases with extensive liver
necrosis.! ANA or both ANA and SMA may be absent in
27% to 39% and 11% of the acute-onset AIH cases,
respectively, while IgG is normal in 14% to 50%.9:39:40
Histologically, acute-onset AIH shows more severe
lobular inflammation with centrilobular and bridging
necrosis (Figs. 2C, D). Portal inflammatory infiltrates and
interface hepatitis may or may not be present. Rarely,
lobular hepatitis with centrilobular prominence can be the
only finding (Fig. 1B). Assessment of fibrosis severity in
acute-onset AIH can be challenging due to the possible
presence of bridging necrosis and parenchymal collapse with
newly formed collagen that may be mistaken as fibrotic
septa using common collagen stains, leading to over-staging.
This type of immature fibrosis may easily regress with
treatment; therefore, in these cases, the absence of elastic
fibers by orcein or any other elastic fiber stain will indicate
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immature fibrous tissue and help in accurately staging the
disease (Figs. 2C, D).4!

Evidence of fibrosis/cirrhosis indicates unnoticed
chronic disease revealed during acute exacerbation. In
fulminant AIH, submassive or massive panlobular necrosis
with distinctive centrilobular accentuation and lobular
disarray is noted.123342 The revised IAIHG simplified
diagnostic criteria are not helpful in the acute setting since
they recognize AIH as a predominately portal hepatitis.30
The new IAIHPG consensus criteria, however, accept a
mainly lobular hepatitic pattern as possible AIH (see
Section Consensus Diagnostic Criteria for AIH Proposed
by International AIH Pathology Group).!¢

Early liver biopsy is proposed in acute-onset AIH, as it
may support an autoimmune etiology based on the
prominence of plasma cells in the inflammatory infiltrate
and evidence of fibrosis. In acute liver failure, needle liver
biopsy is not performed routinely because of bleeding risk,
although transjugular or minilaparoscopy-guided liver
biopsy have been suggested by some in this setting.25

AlH Presenting With Cirrhosis

Cirrhosis is present in approximately one-third of
patients at the time of AIH diagnosis, probably due to
long-standing untreated subclinical disease.*3 Morphologi-
cally, AlIH-related cirrhosis is macronodular or mixed
macronodular and micronodular and usually has no specific
features (“burnt-out”) to distinguish it from cirrhosis of
other etiology.”-12 Therefore, diagnosis relies on clinical and
serological findings but clinical management depends on the
presence of inflammatory activity on biopsy requiring
prompt immunosuppression.! The presence of cirrhosis has
prognostic and predictive implications, with worse outcome
due to poorer treatment response.” Recently, the not-
infrequent concurrence of metabolic dysfunction-associated
steatotic liver disease (MASLD) with AIH has been
identified as an independent risk factor for severe liver
fibrosis. %

The progression of liver fibrosis is a major prognostic
factor and is best assessed histologically. However, since
repeat liver biopsies are not recommended to monitor the
disease course, serial liver stiffness measurements (LSM)
appear to be a safe and reliable alternative after 6 months
from the initiation of immunosuppressive therapy and can
predict clinical outcomes.! The accuracy of earlier LSM
may be hampered by inflammatory activity showing falsely
higher values.*5 The conventional surrogate serum markers
of disease activity, IgG and transaminase levels, are of
limited usefulness in monitoring disease activity and/or
fibrosis progression.46:47

AlIH and HCC

AIH carries a risk of HCC development, which is
strongly associated with cirrhosis. Nearly all AIH patients
have progressed to cirrhosis at the time of HCC diagnosis.
However, the incidence (1.44 cases/1000 patient-years) and
prevalence (1.7%) of HCC in AIH is lower than that in other
chronic liver diseases (average 2 to 4 cases/1000 patient-
years).*8 Neither histologic characteristics nor response to
treatment appear to confer a higher risk. In contrast,
advanced age, obesity, and alcohol intake are independent
risk factors for HCC development in patients with AIH.
Interestingly, the AIH/PSC variant has been associated with
increased HCC risk, further highlighting the prognostic
value of histologic examination in ATH.48:49
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Post-treatment AIH

Post-treatment AIH is a nonspecific chronic hepatitis
with fibrosis. Absence of inflammation or mild portal,
interface, and/or lobular inflammatory activity may be seen,
depending on treatment response.’ The ultimate treatment
goal in AIH is complete histologic remission of inflamma-
tion, as any degree of inflammation or plasma cell presence
in treated AIH patients is strongly associated with relapse
after treatment withdrawal.33 However, in a recent system-
atic review of the IAIHG, histologic remission has been
defined as mHAI <4/18 in an adequate liver tissue
sample.!! Histologic response is usually achieved 3 to
8 months after the improvement of clinical parameters. In
almost half of the cases, especially in patients with cirrhosis,
post-treatment biopsies show interface activity despite
normalization of clinical and laboratory parameters.!-4

Relapse is common (in up to 50% of cases), especially
in patients with other concurrent autoimmune diseases, and
may appear early or even decades after treatment with-
drawal. The histologic findings in relapsed AITH are identical
to those in patients with pretreated disease.’-12:13

Serological Variants of AIH

Autoantibody-Negative AIH

“Autoantibody-negative” AIH patients lack the classic
autoantibodies (ANA, SMA, anti-LKM1, and AMA) at
initial presentation. The reported frequency of “autoanti-
body-negative AIH” is 10% to 20% and is overrepresented
in severe acute AIH.7-33 Retest for typical and nontypical
autoantibodies with adherence to guidelines, ideally in a
reference center, is important as their levels may fluctuate
over time. If this procedure is followed, <5% of AIH cases
will remain “autoantibody-negative.”*

The pathogenesis of autoantibody-negative AIH is
obscure, but dysfunction of B lymphocytes has been
suggested, especially in patients with concomitant low IgG
titers.5! Liver biopsy is needed to support the diagnosis of
AIH and exclude other etiology, while histology and
treatment response do not differ from “autoantibody-
positive” ATH.12

Anti-SLA/LP-Positive ATH

SLA/LP antibodies are highly specific for AIH, but
lack sensitivity, as they are found in 15% to 30% of cases.
Their presence has been associated with more frequent
recurrence after treatment cessation and the need for
lifetime immunosuppressive therapy.45!

Anti-AMA Positive ATH

Positive AMA serology is typical for PBC patients.
However, 5% of AIH patients show anti-AMA seroposi-
tivity without biochemical or histologic findings of chol-
angiopathy throughout the disease course. It has been
postulated that immunosuppressive medication for AIH
may have restrained the evolution of an incipient bile duct
injury.” This AIH subgroup shows similar treatment
response and survival to classic AIH patients although
histologic features of cholangiopathy at baseline denote a
higher frequency of cirrhosis development.>2

AIH With Normal IgG

Normal serum IgG levels may be found in 10% to 15%
of AIH patients. However, this percentage increases in
pediatric (up to 50%) and elderly patients, as well as in those
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with acute insult (25% to 39%). This subgroup benefits from
a longer remission postimmunosuppression. 433

DIAGNOSTIC SCORING SYSTEMS AND
HISTOLOGIC GRADING AND STAGING FOR AIH

Historically, histology has always played a significant
diagnostic role in AIH, which was reflected in the 1993
criteria of the International ATH Group (IATHG)3 and in
their 1999 revision,> where moderate or severe interface
hepatitis was central for ATH diagnosis in combination with
clinical and serological parameters. The 2008 simplified
criteria of IAIHG! included four necessary elements for the
“definite” diagnosis of AIH (summative score >7):
increased serum IgG levels, presence of serum autoanti-
bodies (ANA or ASMA or LKM with cutoff >1:40 or
positive SLA), absence of markers for viral hepatitis, and
liver biopsy histology “typical” or “compatible” with AIH.
A diagnosis of “probable” AIH (score 6) could be made
without liver histology by scoring 2 points for each of the
first 3 elements. Assignment of histologically “typical AITH”
and 2 points in the summative 0 to 8 diagnostic score,
required the concurrent presence of lymphocytic or lym-
phoplasmacytic portal infiltrates with interface hepatitis,
hepatocyte rosettes, and emperipolesis, while “compatible
AIH” was diagnosed when not all “typical” features were
identified giving only 1 point to the simplified score.
Histologic evidence of a different diagnosis (“atypical”)
scored 0 points.

The TAIHG criteria for diagnosing ATH have shown
high specificity and sensitivity in many studies.3->> However,
both the 1999 and 2008 scoring systems have limitations
that may lead to underscoring of true AIH cases that present
as acute severe hepatitis with mainly centrilobular injury or
with concurrent chronic liver diseases such as viral hepatitis
or steatotic liver disease (SLD) related to either alcohol use
or metabolic dysfunction.!® In addition, the histologic
criteria for diagnosing AIH were based on older, retro-
spective studies; they had not been prospectively validated,
and they lacked international consensus. Hepatocellular
rosettes and emperipolesis, which are features necessary for
“typical” AIH in the 2008 simplified diagnostic criteria,
have limited specificity.

Several clinicopathologic studies have reviewed the
simplified IAIHG histologic scoring and proposed modified
histologic criteria aiming at preventing ATH underscoring.
Balitzer et al?2 showed that scoring based on the severity of
inflammatory activity, extent of plasma cells, and results of
histochemical stains for copper or K7 immunostaining can
increase the histologic score and lead to a “probable” or
“definite” AIH diagnosis in 17% of cases that would have
otherwise been classified as non-AIH using the simplified
score. Gurung et all> proposed a modified histologic scoring
system based on features significantly associated with AIH,
such as prominent plasma cells in the inflammatory infiltrate
and Kupffer cell hyaline globules in the absence of another
disease process and showed that its application could
increase the number of AIH cases diagnosed. Franceschini
et al,2! by adding of 1 point for histology in the simplified
IAIHG criteria for >5 lymphocytic apoptotic bodies per
portal tract (mean number of 3 portal hot spots), increased
the percentage of first biopsy patients in their series
categorized as “definite” AIH from 42% to 68%.
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Consensus Diagnostic Criteria for AIH Proposed
by International AIH Pathology Group

The IAIHPG, composed of 17 pathologists from
Europe, the United States, and Australia with experience
and international reputation in AIH histopathology, and 2
hepatologists representing the European Reference Network
on Rare Hepatological diseases (ERN RARE-Liver), con-
vened to address the above mentioned limitations and to
develop consensus histologic criteria for the diagnosis of
AIH and the assessment of disease severity applicable to
both acute and chronic presentations in the native liver.16
The IATHPG recognized 2 main histologic patterns of liver
injury in AIH based on the portal or lobular topography of
the hepatitic lesions (Table 1), according to which the
diagnosis of likely, possible, or unlikely AIH can be made.

The portal-based pattern of inflammation refers to a
mainly portal chronic lymphocytic or lymphoplasmacytic
inflammatory infiltrate with or without interface hepatitis. A
“likely AIH” diagnosis can be made with the additional
presence of more than mild interface hepatitis and/or more
than mild lobular hepatitis in the absence of histologic
features suggestive of another liver disease, that is, steatotic
liver disease or primary cholangiopathy (PBC or PSC)
(Table 1). A “possible ATH” diagnosis can be made if there
are features suggestive of another liver disease or if there is
no more than mild lobular or interface hepatitis (Table 1).
However, if there are prominent bile duct and/or cholestatic
lesions, primary cholangiopathy may be suspected as the
main diagnosis.1®

The lobular pattern of inflammation refers to the
presence of a mainly lobular hepatitis with or without
centrilobular injury. A “likely AIH diagnosis, is made when
there is more than mild lobular hepatitis and at least one of
the following “likely” histologic features: lymphoplasma-
cytic infiltrates, interface hepatitis, or portal-based fibrosis,
in the absence of histologic features suggestive of another
liver disease (Table 1). A “possible AIH” diagnosis can be
made if there are features of another liver disease or if there
is lobular hepatitis of any severity with or without
centrilobular necroinflammation but without the likely
histologic features in the absence of features of another
liver disease (Table 1).16

Using the consensus IATHPG criteria, atypical cases with
predominantly centrilobular injury without prominent portal/
periportal inflammation or cases with centrilobular necrosis
only, which are thought to represent acute-onset AIH,3¢ can be
diagnosed as possible AIH in the absence of another liver
disease and treated with immunosuppression.!:416

Results of recent retrospective studies show that the
application of the IAIHPG criteria can accurately identify
AIH with acute-onset,5” increase the sensitivity and
specificity of diagnosing adult AIH37-39 and more accurately
differentiate between genuine AIH and drug-induced-auto-
immune-like hepatitis.®0 Therefore, the substitution of the
histologic component in the 2008 simplified scoring system!4
with the 2022 TAHPG criteria has been suggested! aiming to
optimize clinical diagnosis.®!

Histologic Grading and Staging for AIH

The IAIHPG proposes the use of Ishak’s mHAI for the
semiquantitative assessment of necroinflammatory activity
severity in AIH.10 The categories A (periportal or periseptal
interface hepatitis), B (confluent necrosis), and C (focal/
spotty lytic necrosis, apoptosis, and focal inflammation)
were considered relevant for predicting fibrosis
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TABLE 1. Consensus Histologic Criteria of Likely, Possible, or Unlikely Autoimmune Hepatitis (AIH) by the International AlH

Pathology Group

Portal hepatitis

Lobular hepatitis

Likely In the absence of histologic features suggestive of another liver
AIH disease, presence of portal lymphoplasmacytic infiltrate with In the absence of histologic features suggestive of
one or both of the following characteristics: another liver disease, presence of more than mild lobular
a. More than mild interface hepatitis hepatitis (with or without centrilobular inflammatory
b. More than mild lobular inflammation activity) with at least one of the following characteristics:
a. Lymphoplasmacytic infiltrates
b. Interface hepatitis
c. Portal-based fibrosis
Possible  Portal lymphoplasmacytic infiltrate Any lobular hepatitis (with or without centrilobular

AIH  Without either of the likely features “a” or “b” above in the
absence of histologic features suggestive of another liver

disease
OR

With one or both of likely features above in the presence of

histologic features suggestive of another liver disease
Unlikely Portal hepatitis

AIH  Without either of the likely features above in the presence of

histologic features suggestive of another liver disease

inflammation)

Without any of the likely features “a to ¢”” above in the absence
of histologic features suggestive of another liver disease

OR

With any of the likely features above in the presence of
histologic features suggestive of another liver disease

Any lobular hepatitis

Without any of the likely features above in the presence of
histologic features suggestive of another liver disease

Adapted from Dalekos et al* and Lohse et al.!® Adaptations are themselves works protected by copyright. So in order to publish this adaptation,
authorization must be obtained both from the owner of the copyright in the original work and from the owner of copyright in the translation or adaptation.

development, while category D (portal inflammation) was
not recommended for grading disease activity as it may not
have predictive value in ATH. Mild inflammatory activity
was defined as category A <1, category B=0 and category
C <2. More than mild inflammation was defined as
category A >2, category B >1, and category C >3. The
mHAI scores are helpful during therapy and follow-up of
AIH.1.16

Any of the histologic systems developed to assess the
extent of fibrosis in chronic viral hepatitis can be used for
staging fibrosis in AIH. Simple 5-tiered staging systems,
such as Batts-Ludwig,%2 Scheuer,% and Metavir® are easier
to apply routinely and have lower interobserver variability.
The more granular 7-tiered Ishak staging system is usually
applied for research purposes.!?

DIFFERENTIAL DIAGNOSIS

From a clinical point of view, nearly every cause of
liver injury is included in the differential diagnosis of AIH.
Histology proves very helpful in evaluating hepatitis
patterns, ruling out other etiologies, and assessing coexisting
diseases. A liver biopsy with features of acute hepatitis will
prompt the differential diagnosis between acute viral
hepatitis, DILI, and acute AIH, whereas a chronic hepatitis
pattern will raise the question of autoimmune liver disease,
chronic viral hepatitis, or metabolic disorders.

Drug-Induced Liver Injury

Drugs are responsible for almost all patterns of hepatic
injury. The relationship between drugs and AIH is complex,
as they can imitate an ATH syndrome, but also unmask a
quiescent or cause a new genuine AIH. Accurate diagnosis is
important for prognosis, as true ATH will most likely relapse
after immunosuppression withdrawal, in contrast to DILI.

Differentiating DILI from AIH may not be possible
even if all clinical, serological, and histologic data are
available. Etiology can be obscured due to a prolonged
latent course from drug administration to clinical symptoms
that may occur even after cessation of medication.30

Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved.

Autoantibodies and high serum globulin titers may be
encountered in DILI, whereas some AIH cases are sero-
negative (see Section Autoantibody-Negative AIH).

More than a decade ago, a group of expert hepatopa-
thologists proposed a model to differentiate DILI from
ATH, based on histologic findings. Severe portal plasma cell
infiltration, lobular eosinophil-rich inflammation, hepato-
cellular rosettes, fibrosis stage >1, and absence of
hepatocellular cholestasis were more suggestive of AIH.%5

The acute presentation of AIH is now well-recognized;
however, in the past, it was frequently misinterpreted as
DILI on histology due to the presence of lobular hepatitis
with centrilobular necrosis. In this setting, only the
identification of mature fibrosis on histochemical stains
can support the diagnosis of AIH.16.30

Drug-induced autoimmune-like hepatitis (DI-ALH) is a
DILI phenotype with serological and/or histologic features of
ATH lacking specific biomarkers and diagnostic criteria.?’ To
date, the only discriminatory factor between DI-ALH and
AIH is the prolonged recurrence-free course of the former
following cessation of immunosuppression, while AIH patients
relapse soon after. DI-ALH cases are immune mediated and
often positive for ANA or ASMA, accompanied by high
serum immunoglobulin titers. Differential diagnosis based on
the type of immunoglobulins (IgM in DI-ALH vs. IgG and
IgM and/or polyreactive IgG in AIH) and HLA haplotypes
has been proposed, but has not been validated.2%:66

Liver biopsy is recommended to exclude other entities.
Both lobular and portal hepatitis can occur with a wide
range of disease activity. Histologic changes imitate AIH
and include dense portal inflammatory infiltration, peri-
portal necroinflammation, centrilobular to massive conflu-
ent necrosis and plasma cells clusters in various combina-
tions. When present, advanced fibrosis suggests AIH rather
than DI-ALH, but no other histopathologic finding is
discriminative.67

Drugs implicated in DI-ALH include minocycline,
nitrofurantoin, hydralazine, methyldopa, diclofenac, and
infliximab. However, other pharmaceuticals that interact
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with the immune system, such as interferon, methylpredni-
solone, adalimumab, imatinib, and other kinase inhibitors,
as well as dietary supplements, including Tinospora
cordifolia (Guduchi/Giloy), black cohosh, Hypericum per-
foratum (St John’s wort) and Khat, can cause DI-ALH.
Statins are incriminated for triggering genuine AIH.68
Immune checkpoint inhibitors (ICIs) that are increasingly
utilized in oncological treatment protocols can cause
immune-related adverse events (irAEs). Diffuse lobular
hepatitis without zone predilection is commonly observed,
while central necroinflammation is less frequent. Compared
with AIH, hepatic irAEs are characterized by milder
confluent necrosis, less frequent eosinophil and plasma cell
infiltration, and a significantly elevated CD8+/CD4+ T-cell
ratio. Depending on the ICI, bile duct injury or a
granulomatous reaction may also be evident.®:70

Some DI-ALH cases resolve following drug with-
drawal and the remaining are treated with steroids with
response rates similar to AIH. Withdrawal of immunosup-
pressants is feasible without disease relapses, although
prolonged surveillance is recommended to monitor for a
delayed flare.’1.72 The latter may represent a chronic DI-
ALH phenotype or drug-induced genuine AIH.

COVID-19 and Other Vaccine-Related ATH

Many vaccines, including those against measles,
mumps, rubella, typhoid, polio, diphtheria/tetanus, influ-
enza, hepatitis A virus (HAV), and COVID-19, have been
associated with AIH-like syndrome. Molecular mimicry is
the most popular hypothesis regarding the underlying
pathophysiology.”3

Regarding COVID-19, disease may appear on average
15 days postvaccination, more frequently in females (63%),4
with ANA detected in 56% to 76% and high IgG titers in
35% to 72% of the cases.”3-76 Liver biopsy showed lobular
hepatitis in 76% and portal hepatitis in 17% of the cases.
Most cases (77%) scored as “probable” or “definite” AIH
based on the 2008 simplified IAIHG criteria’# and depend-
ing on the histologic criteria applied, 92% of cases were
likely/possible AIH and 82% to 100% typical/compatible
with ATH.73.75.76 Advanced fibrosis was seen in only 3% to
12% indicating acute autoimmune-like hepatitis related to
vaccination. Response to treatment was achieved in nearly
all patients, but the long-term outcome is largely
unknown.74.76,77

Viral Hepatitis

Infection with hepatotropic viruses (HAYV, hepatitis
B-HBYV, hepatitis C-HCV, hepatitis D-HDV, and hepatitis
E-HEV), Epstein-Barr virus (EBV), and SARS-CoV-2
should be excluded before the diagnosis of ATH. Histology
cannot accurately differentiate between viral and AIH
patterns of liver injury. For instance, a plasma cell-rich
infiltrate is common in liver biopsies from HAV-infected
patients and is easily misinterpreted as AIH. Moreover, the
presence of autoantibodies cannot rule out viral hepatitis.
ANA and SMA can be detected in 1/4 of HBV-infected
patients and are even more frequent in HCV-infected,!2
while anti-LKM]1 has been reported in 10% of HCV- and
anti-LKM3 in 13% of HDV-infected patients.”® ANA and
SMA have been observed in 33% and 21% of HEV-infected
patients, respectively.” Histologically, prominent portal
lymphoid aggregates should raise the suspicion of hepatitis
C, while hepatocytes with ground-glass cytoplasm indicate
HBYV infection.
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Approximately 33% of SARS-CoV-2 infected patients
presented with acute liver injury within 2 months of
infection.80 Irrespective of the exact mechanism, direct viral
effect or immune system activation, a hepatitis pattern with
portal or lobular necroinflammation was more commonly
seen.8! Like HBV, HCV, and EBV, SARS-CoV-2 may
trigger hepatitis with serology, histology, and steroid
response similar to AIH. However, unlike classic AIH, the
disease does not recur after steroid withdrawal3? raising the
question of whether it should be considered as genuine ATH.

Metabolic Dysfunction-Associated Steatotic Liver
Disease

Patients with MASLD may have laboratory findings
that clinically raise the suspicion of AIH. ANA-, SMA-,
and/or AMA-positivity can be encountered in 16.9% to 48%
of MASLD patients, usually in low titers.” In a retrospective
study of 923 biopsy-proven MASLD patients, ANA were
found in 16.9% without histologic evidence of AIH even
after a long follow-up. ANA-positive MASLD cases had a
higher prevalence of metabolic dysfunction-associated
steatohepatitis (MASH), hepatocyte ballooning, and mild
to moderate fibrosis than MASLD patients without ANA.83

High IgG is not a common feature of simple MASLD,
while increased IgA is observed in 50%.84 1gG elevation has
been reported in 10% to 23% of biopsy-proven MASH
patients without evidence of concurrent AIH and was
associated with worse prognosis.83:8¢ Hence, the simplified
IATHG criteria may not be reliable for the discrimination
between MASLD and AIH.7 In this scenario, biopsy is
indispensable for revealing the underlying liver disease with
a steatohepatitic pattern prompting the diagnosis of
MASLD in the appropriate setting and features of chronic
hepatitis without steatosis favoring AIH. In advanced
MASH, attention is needed to avoid misinterpreting portal
inflammatory infiltration with only mild interface hepatitis
as a feature of AIH. However, if portal/periportal inflam-
mation is more prominent than lobular changes, concurrent
chronic hepatitis of other etiologies may be suspected. The
new consensus IAIHPG histologic criteria are particularly
helpful in this regard (see Section Concurrence With
Steatohepatitis).16

CONCURRENCE OF AIH WITH OTHER CHRONIC
LIVER DISEASE

Concurrence With Viral Hepatitis

Exclusion of viral infection is a prerequisite for AIH
diagnosis.!* However, autoimmune and viral hepatitis can
coexist, particularly in regions with a high burden of HBV,
HCV, and HVD infection. Hepatotropic viruses are also
suspected to interfere with immune system tolerance,
leading to autoimmune disease initiation in predisposed
individuals.8?2 Immunosuppressive therapy for AIH may
reactivate quiescent viral hepatitis.87

Diagnosing concurrent viral hepatitis and AIH is
challenging, as autoantibodies and high titers of immuno-
globulins can also be present in the former (see Section Viral
Hepatitis). Histology alone cannot solve this dilemma, and
both serological and clinical data are required.” In ATH with
proven HBV or HCV infection, interferon-free antiviral
therapy should be applied first. Persistent hepatitis with
autoimmune features after virus eradication should alert
clinicians to the possibility of underlying ATH.!.88
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Concurrence With Steatohepatitis

As the prevalence of MASLD increases, AIH patients
may also be affected. It is important to recognize the
coexistence of MASLD and AIH, because this patient group
often presents with advanced disease and has a worse
prognosis. In a recent study by the IAIHG, MASLD was
present in 23% of patients with AIH, reaching the frequency
of the general population.3?

Histologic diagnosis of AIH with concurrent MASH or
alcohol-related steatohepatitis is difficult. Awareness of the
possible dual nature of hepatic injury, as well as meticulous
assessment of pathologic features with the support of
histochemical and immunohistochemical stains, help to
reach the correct diagnosis. The presence of typical features
of steatohepatitis, such as a centrilobular pattern of injury,
ballooned hepatocytes with rarefied/reticulated cytoplasm
containing Mallory-Denk bodies, pericellular/sinusoidal
fibrosis, in addition to a hepatic pattern with any of the
“likely features” of the IAIHPG consensus histologic
criteria, will support the diagnosis of possible AIH with
concurrent steatohepatitis.!©

Concurrence With Hereditary Metabolic Diseases

Metabolic diseases, including Wilson disease (WD),
hereditary hemochromatosis (HH), and alphal-antitrypsin
(a1-AT) deficiency enter the differential diagnosis of AIH, as
liver histology may be similar. WD should always be
excluded in younger patients with either acute or chronic
hepatitis. Liver biopsy with special histochemical stains for
copper (rhodanin, rubeanic acid), hemosiderin granules
(Perls or Victoria blue) and al-AT globules (DPAS) in
conjunction with disease-specific laboratory tests can lead to
the correct diagnosis. However, dual pathology should
always be excluded.

Concurrence of AIH with WD is a well-established
situation, although WD patients are not susceptible to the
development of AIH.%0 In a recent review, 14 patients with
mean age 19 years were reported to suffer from both WD
and AIH. In 3 cases, the 2 diseases were recognized
simultaneously, while in the rest, diagnosis of one preceded
the other.!

Heterozygosity for the C282Y HH mutation has been
reported in 17% of AIH patients. The cellular and
subcellular topography of hemosiderin granules helps to
clarify the etiology of concurrent iron overload in AIH.7 A
very rare case with simultaneous presence of WD, HH, and
ATH has been reported.??

AIH/PBC AND AIH/PSC VARIANTS

Patients with autoimmune liver disease can present
with overlapping clinical and histologic features. In these
patients, the recent EASL clinical practice guidelines
recommend initial investigation for PBC-specific autoanti-
bodies, while magnetic resonance cholangiography (MRCP)
is advised either at diagnosis or during follow-up if PBC-
specific autoantibodies are negative.! The features of the 2
diseases may present concurrently or more commonly
sequentially, with a primary manifestation of AIH and
subsequent development of PBC, although acute AIH-like
features may occur in patients with long-standing PBC.!
Features of AIH/PBC or AIH/PSC may be seen in 7% to
13% and 8% to 17% of adult AIH patients, respectively,
while 49% of children with autoimmune disease may have

Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved.

features of AIH-PSC.93 ATH/PBC and PBC/AIH variants
are more common in middle-aged women.!

Liver biopsy is essential to confirm the clinical
suspicion of these so-called “variant syndromes” (AIH/
PBC or AIH/PSC variants, also known as “overlap
syndromes”), especially in patients with biochemical choles-
tasis, to evaluate bile duct injury or loss and to assess the
severity of inflammation highlighting the predominant
disease and guiding treatment.” The diagnosis is clinicopa-
thologic and is based on the rather old “Paris criteria” that
rely heavily on serological and biochemical features and less
on liver histology, requiring moderate or severe interface
hepatitis for AIH and florid bile duct lesions for PBC.%4
However, it has been recognized over the years that bile duct
loss and features of chronic cholestasis with copper-
associated protein or copper granules or K7-positivity in
periportal hepatocytes in early stage disease may also raise
the suspicion of an AIH/PBC variant, while severe interface
and/or severe lobular hepatitis (according to Ishak mHAI)
may indicate a PBC/AIH variant. The differential diagnosis
of the latter from PBC with prominent inflammatory
interface activity is difficult. A feature that may point
towards a PBC/AIH variant is more severe lobular
inflammation compared with interface activity, especially
if there is centrilobular or bridging necrosis. In advanced
stages, chronic cholestasis could be a secondary phenom-
enon and is not a helpful feature for supporting the
suspicion of an AIH/PBC variant.”-12

The ATH/PSC variant is more common in children and
frequently associated with inflammatory bowel disease. In
addition to the biochemical/serological findings of AIH,
MRCP imaging may show evidence of bile duct lesions
compatible with large duct PSC.1# Liver biopsy may show
prominent lobular necroinflammatory activity in combina-
tion with typical features of PSC, such as concentric
periductal “onion-skin”-like fibrosis, obliterative fibrous
cholangitis and/or bile duct loss.”-12:94 An inherent difficulty
in the histologic diagnosis of AIH variant syndromes is that
the typical features of primary cholangiopathy are usually
randomly distributed and therefore may be absent from a
biopsy due to sampling variability.”

The management of variant syndromes should be
directed at their predominant component. In AIH/PBC, a
combination of immunosuppressive therapy with ursodeox-
ycholic acid (UDCA) is used in patients with moderate or
severe hepatitis, while UDCA monotherapy is reserved for
those with mild hepatitis, with the possible addition of
immunosuppressive therapy if a complete biochemical
response is not achieved. Immunosuppressive treatment
with or without UDCA is suggested for patients with ATH/
PSC.14

CONCLUSIONS

Histologic evaluation of an adequate liver tissue
sample is essential for a firm diagnosis of AIH and provides
significant information for prognosis and treatment deci-
sions in AIH, always with the appropriate clinicopathologic
correlation that is central for patient management. The new
consensus IAIHPG criteria aid the diagnosis and differential
diagnosis of AIH in all its different presentations, even in
the presence of other concurrent disease, and can identify
“likely” or “possible” AIH with high specificity and
sensitivity. Predominant or exclusive centrilobular injury
that may represent acute-onset disease can be diagnosed as
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“possible” AIH in the absence of features of another liver

disease,

and affected patients can receive life-saving

immunosuppression. Therefore, substituting the histologic
component of the 2008 simplified scoring system with the
consensus IAIHPG criteria may optimize clinical diagnosis
and management.
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