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INTRODUCTION

Primary sclerosing cholangitis (PSC) and autoimmune
hepatitis (AIH) are the two most common autoimmune
diseases to affect the pediatric liver. Both have recog-
nized laboratory findings that can be helpful in clinical
diagnosis along with typical autoantibody serologies of
AlH and imaging patterns for PSC. Pathologic examina-
tion of liver biopsy is often a part of the diagnostic pro-
cess. Both diseases PSC and AlH often demonstrate
classic histologic features. However, the histologic dif-
ferential diagnosis of PSC and AIH can be broad, in-
cluding other infectious and inflammatory processes of
the liver, the reciprocal diagnosis of PSC/AIH, PSC/AIH
overlap syndromes, and in the post-transplant setting
rejection and de novo AlH of the liver. Given that both
AlH and PSC are progressive conditions, with different
mainstays of therapy, accurate diagnosis is important.
Therefore, this review is focused on highlighting the
common histologic presentations of AIH and PSC, as
well as discussing the histology of some of the other
less common autoimmune conditions of the pediatric
liver that are often in the differential diagnosis.

AlH

AlH in children is typically classified clinically by the
presence of serum autoantibodies antinuclear antibody
(ANA) and/or anti-smooth muscle antibody (AIH type
1) or anti-liver kidney microsomal type 1 antibody and/
or anti-liver cytosol type 1 antibody (AIH type 2),' but
antibody-negative cases have also been reported.
Additionally, anti-soluble liver antigen/liver-pancreas
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antibodies, can be seen in either AIH type 1 or AIH
type 23 Regardless of serologic type, the classic histo-
logic findings on liver biopsy are similar.These biopsies
demonstrate portal and lobular inflammation. The in-
flammation is typically composed of lymphocytes and,
most commonly, conspicuous plasma cells (Figure 1A);
however, in some cases, plasma cells may be incon-
spicuous or even absent. The portal inflammation
typically creates “interface hepatitis” where the limiting
plate is disrupted and the inflammation involves the ad-
jacent liver parenchyma; concomitant hepatocyte ne-
crosis may or may not be present (Figure 1B). Lobular
inflammation may also be present from mild to quite
severe, with either scattered necrotic hepatocytes (aci-
dophil bodies), or in more severe cases centrilobular
and/or bridging necrosis (Figure 1C). Less common
features include rosette formation of hepatocytes and/
or emperipolesis of inflammatory cells by hepatocytes
(Figure 1D); these features may help distinguish AIH
from viral hepatitis.4 More commonly reported in pedi-
atric AIH than adult AlH, giant cell change of hepato-
cytes and hyaline droplets in Kupffer cells have also
been described in a subset of cases. A significant por-
tion of patients with AIH will have fibrosis at the time of
initial diagnostic liver biopsy, and a subset with cirrho-
sis (more common in type 1 AlH). Fibrosis of the liver
in AlH processes is thus staged/evaluated similarly to
several other forms of chronic hepatitis, from portal fi-
brosis, to septate formation/periportal fibrosis, bridging
fibrosis, and lastly cirrhosis.

The differential diagnosis of AIH includes chronic
viral hepatitis, Wilson's disease, drug-induced liver in-
jury, or PSC-AIH overlap syndrome. Many of the afore-
mentioned may be excluded with laboratory testing
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FIGURE 1

Histology of AIH (hematoxylin and eosin stains). (A) the inflammatory infiltrate often includes abundant and conspicuous

plasma cells (arrows). (B) Interface hepatitis is characteristic, with the inflammatory infiltrate extending beyond the limiting plate into the
lobule (arrow), including abundant and clustered plasma cells (star). (C) Lobular inflammation (star) with scattered acidophil bodies (necrotic
hepatocytes) may also be present (arrow). (D) Emperipolesis of inflammatory cells by hepatocytes may be observed (arrows)

(viral hepatitis, Wilson's disease) and/or clinical cor-
relation (drug-induced liver injury). It is important to be
aware that plasma cells may not always be abundant
or present in the biopsy, and biopsies from patients
receiving immunosuppressive agents may show de-
creased amounts of inflammation overall. Additionally,
mild bile duct inflammation and proliferation may occur
in AlH, and these features do not necessitate a con-
current diagnosis of PSC; however, duct destruction is
generally not seen in AlH alone (Table 1).

PSC

PSC is primarily seen as a rare, male-predominant
pauci-immune disease with an association with in-
flammatory bowel disease (a majority of pediatric
PSC patients have IBD).® Other causes of sclerosing
cholangitis in children include manifestations of cystic
fibrosis, mutations in ABCB4 (MDR3), and immunode-
ficiencies.® The majority of PSC cases demonstrate
involvement of large hepatic and extrahepatic bile
ducts. This large duct involvement then shows char-
acteristic imaging findings on endoscopic retrograde
cholangiopancreatography (ERCP) and/or magnetic
resonance cholangiopancreatography (MRCP) (the
latter favored in the pediatric population), with “beaded

appearance” secondary to alternating stricture and
dilatation of bile ducts. However, small duct PSC can
also occur and is more prevalent in children than in
adults, with approximately 15%—35% of pediatric PSC
presenting with small duct disease.” Small duct only
involvement may not demonstrate characteristic imag-
ing findings, and diagnosis relies more heavily on tis-
sue biopsy. Regardless of underling etiologies and/or
small or large duct involvement, similar histopathology
is observed.

The histopathologic features of PSC are that of a
cholestatic pattern of injury. The characteristic “fibro-
obliterative duct lesion” typically involves medium sized
ducts, or small sized ducts (in small duct PSC), in a dis-
continuous fashion and, thus, may not be seen in every
biopsy. When present, the fibro-obliterative duct lesions
appear as a round fibrotic scar in place of the bile duct.
Alternatively, a spectrum of duct atrophy with concen-
tric periductal fibrosis (A.K.A. “onion-skin fibrosis”) may
also be seen (Figure 2A, B). Other features include
duct injury, ductular proliferation (Figure 2C), duct loss,
cholestasis, and extravasated bile (Figure 2D), which
may lead to xanthomatous reaction. Inflammation is typ-
ically mild (in contrast to AIH), and often when present
it is concentrated around the biliary epithelium. Similar
to AlH, fibrosis is progressive from portal, periportal,
bridging, and nodule-forming (cirrhosis) (Figure 2E).
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The histopathologic differential diagnosis of PSC
is namely to exclude a secondary cause of sclerosing
cholangitis, such as a duct obstructive process (e.g.,
Caroli disease, stones), immune deficiency, or cystic
fibrosis. If the biopsy shows significant inflammation,
features of hepatitis, and/or positive serologies are
present, consideration of autoimmune sclerosing chol-
angitis should be made (Table 1).

AUTOIMMUNE SCLEROSING
CHOLANGITIS (AIH AND PSC
OVERLAP SYNDROME)

The term “overlap syndrome” has been used to de-
scribe autoimmune hepatopathies with overlapping
clinical, serologic, or histologic characteristics. In pedi-
atrics, this typically involves overlap of AIH with PSC,
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FIGURE 2 Histology of PSC. (A) Characteristic periductal fibrosis is seen in portal tracts (hematoxylin and eosin stains). (B) Masson
trichrome stain highlights the dense collagen fibrosis surrounding the residual ductal epithelium. (C) Ductular reaction/proliferation is seen,
likely as a result of downstream biliary obstruction. (D) Longstanding PSC leads to a cholestatic pattern of cirrhosis with inspissated bile,
extravasated bile, and canalicular bile all be seen in this image. (E) Cirrhotic nodules, in an explanted liver of a child with history of PSC

TABLE 1

Histologic features

Clinical findings

Comparison of histologic, clinical, and laboratory findings in pediatric autoimmune liver disease

Laboratory studies

AlH » Portal and lobular inflammation, typically * Female predominance » AlH type 1: ANA and/or SMA
with prominent plasma cells » Range from asymptomatic to positive, elevated IgG
» Piecemeal hepatocyte necrosis (interface fulminant liver failure » AlH type 2: anti-LKM1 and/or
and/or lobular hepatitis) * Type 1: more common, usually anti-LC1 positive
* May have duct inflammation but not adolescents; more common to have
destruction PSC overlap
» Progressive fibrosis * Type 2: younger than type 1
PSC * Cholestatic pattern of injury » Correlation with ERCP/MRCP » +ANA or may be pauci-immune
« Fibro-obliterative duct lesions (fibrous findings
replacement of bile duct) * Male predominance

« Concentric “onion-skin” periductal fibrosis  «

Associated with inflammatory bowel

disease (IBD)

ASC » May have both chronic hepatitis and
cholestatic patterns of injury (features of

both AIH and PSC above)

Younger at presentation than classic .
PSC; associated with IBD .

May be pANCA positive
+ SMA or other + serologies
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which is also known as autoimmune sclerosing chol-
angitis. Histologically, features of both cholestatic and
hepatitic patterns of injury may be seen. However, iden-
tification of both histologic components may be chal-
lenging, and a high index of suspicion based on clinical
and/or laboratory findings is often required for appro-
priate diagnosis. Of particular challenge is often the
identification of biliary injury and/or loss when the char-
acteristic concentric periductal fibrosis of PSC is not
seen/sampled on liver biopsy; as such features of AlH
may predominate in the liver biopsy from such cases
(Table 1). Discussion between the pediatric pathologist
and gastroenterologist is often key for this diagnosis.

POST-LIVER TRANSPLANT DE
NOVO AIH (AIH-LIKE DISEASE IN
THE TRANSPLANTED LIVER)

De novo AlH occurs in the setting of a post-transplant
patient as a form of liver allograft dysfunction of unclear
etiology, where the original reason for transplantation
was for something other than AIH. Histologically, de novo
AIH shows similar features to AIH to include interface
hepatitis with lymphoplasmacytic infiltration, with vary-
ing degrees of fibrosis. In patients with a history of AlH, it
is best to prescribe these histologic findings of recurrent
AIH. However, some have observed a wider range of
histologic patterns in cases of de novo hepatitis, which
alone may have limited specificity, and as such, corre-
lation with serologic findings is critical.® Of note, while
de novo AIH was first described in pediatric patients, a
similar histologic pattern is seen in adult allograft livers.
However, in adults this is hypothesized to have a differ-
ent pathobiology and is now classified by some as form
of atypical rejection, “plasma cell-rich rejection.”

SUMMARY

In addition to clinical history, laboratory studies, and
imaging findings, histopathologic examination of liver
biopsy continues to play a critical role in the diagno-
sis and classification of autoimmune liver diseases in
the pediatric setting. While some pediatric liver biop-
sies may show classic or characteristic pathologic fea-
tures of autoimmune liver disease, many cases may
have a degree of ambiguity necessitating a partnership

between the hepatology and pathology teams, and all
cases ultimately require clinicopathologic correlation
for definitive patient diagnosis of underlying disease
process.
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