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Definition

• The term overlap syndrome is employed to describe variant forms that 
display characteristics of both AIH and PSC, which is also called 
autoimmune sclerosing cholangitis (ASC) mainly observed in children 
and young adults.



• Autoimmune liver disease encompasses autoimmune hepatitis (AIH), 
primary biliary cholangitis (PBC), primary sclerosing cholangitis 
(PSC) and ‘overlap syndromes’ of AIH with PBC or PSC.

• However, in children only AIH-PSC overlap syndrome, also known as 
‘autoimmune sclerosing cholangitis’ (ASC), has been recognized 

• SLE??

• ESPGHAN guideline ➔In children and adolescents, there are 3 liver 
disorders in which liver damage is likely to arise from an autoimmune 
attack: autoimmune hepatitis (AIH), autoimmune sclerosing 
cholangitis (ASC), and de novo AIH after liver transplant



PSC

• Primary sclerosing cholangitis (PSC) is a chronic cholestatic liver 
disease that is characterized by inflammation and fibrosis of the 
intrahepatic and/or extrahepatic biliary ducts and is commonly 
associated with inflammatory bowel disease (IBD), primarily 
ulcerative colitis (UC).

• The natural history of PSC is progression to advanced fibrosis and 
end‐stage liver disease requiring liver transplantation (LT).

• PSC is also associated with an increased risk of hepatobiliary and 
colorectal cancer, particularly in adults. 



AIH and PSC can occur sequentially .(AIH⇔PSC)

Sclerosing cholangitis may also complicate a wide variety of disorders,

including primary and secondary immunodeficiencies, Langerhans

cell histiocytosis, psoriasis, cystic fibrosis, reticulum cell sarcoma,

and sickle cell anemia.



ASC is as prevalent as AIH-1 (only one prospective study)

In this study, clinical features of ASC compared to AIH include: 

1. 50% of the patients with ASC are male.

2. Abdominal pain, weight loss, and intermittent jaundice, are frequent presenting 
symptoms in both ASC and AIH-1.

3. IBD affects about 45% of children with ASC, and about 20% of those with AIH.

4. Virtually all ASC patients are seropositive for ANA and/or SMA.

5. 90% of children with ASC have greatly increased serum IgG levels.

6. Standard liver function tests do not help in discriminating between AIH and ASC at 
presentation.

7. The IAIHG scoring systems do not discriminate between AIH and ASC.

8. pANCA is present in 75% of patients with ASC in comparison with 45% of patients with 
AIH type 1 and 10% of those with AIH type 2.



Epidemiology

• The reported prevalence of AIH-PSC overlap in adults is 1.7–10% in AIH . 

• However, the prevalence of ASC in children is reported to be much higher 
(20–49%)…..(33-50%).

• ASC has been proposed as an overlap syndrome of AIH with features of 
sclerosing cholangitis, which affects males and females equally.

• Peak of incidence in the older child, typically in pre-pubertal age .



Clinical presentation

• These conditions can present insidiously or with a picture of acute 
hepatitis.

• Gregorio et al ‘proposed the term autoimmune sclerosing 
cholangitis (ASC) for children with radiographic features suggestive 
of sclerosing cholangitis and with a biopsy revealing interface 
hepatitis, associated with the presence of high levels of antibodies 
and immunoglobulin G in the serum.





Diagnosis

• Almost all patients with ASC have autoimmune serology and histological characteristics similar to 
AIH-1). 

• ASC is serologically (ANA/SMA) and histologically similar to autoimmune hepatitis type 1, but in 
addition has bile duct damage demonstrable by cholangiography, often already at presentation. 

• Positivity for peripheral anti-nuclear neutrophil antibodies is more frequent in ASC than AIH. Rare 
patients with ASC are anti-LKM-1-and Anti-LC-1 positive.

• ASC is more frequently associated to IBD than AIH.

• De novo AIH after LT is characterized by autoantibody seropositivity (ANA, SMA, and typical or 
atypical antiLKM-1).

• Almost all patients with ASC have autoimmune serology and histological characteristics similar to 
AIH-1 (. Of note, alkaline phosphatase and gamma glutamyl transpeptidase levels—usually 
elevated in cholestatic disease—are often normal or only mildly increased in the early disease 
stages of ASC, although the alkaline phosphatase/AST ratio is significantly higher in ASC than in 
AIH



Liver biopsy

• The characteristic histological feature, common to AIH, ASC, and de 
novo AIH after transplantation, is interface hepatitis 

• Interface hepatitis is characterized by a dense inflammatory infiltrate 
composed of lymphocytes and plasma cells, which crosses the limiting 
plate and invades the surrounding parenchyma.

• Biliary features include bile duct damage and proliferation, and 
cholangitis. (the disease process may be patchy      )

• Approximately 25% of children with ASC reportedly have no 
histological biliary features and are diagnosed based on 
cholangiography alone.



• Histology is also the criterion standard for evaluating the extent of fibrosis and 
helps in identifying overlap syndromes as well as the possible presence of 
concomitant diseases, such as nonalcoholic fatty liver disease .

• Although inflammatory changes surrounding the bile ducts are present also in a 
small proportion of patients with classical AIH, when conspicuous, they suggest 
an overlap with sclerosing cholangitis.

PSC. Nodular almost acellular scars mark 
areas of destroyed bile ducts

Concentric periductal fibrosis with bile duct 

distortion.



Histology of the liver 
biopsy.
A Onion-skin lesion 
(hematoxylin and 
eosin staining), 
concentric fibrosis 
around the bile duct 
epithelium.
B Fibrous obliterative 

cholangitis (arrows, 
hematoxylin and 
eosin staining), 
fibrous occlusion of 
the bile duct lumen 
due to the 
progression of an 
onion-skin lesion



Magnetic Resonance 
Cholangiopancreatography (MRC)

• The guidelines of American Association for the Study of Liver Disease 
(AASLD) as well as the clinical practice guidelines of European 
Association for the Study of the Liver recommend, “all children with 
AIH should undergo cholangiographic studies to exclude PSC”.

• ESPGHAN hepatology committee's position statement also 
recommend cholangiographic studies in all children with AIH .

• High sensitivity (84%) and accuracy (84-94 %)

• It is considered the "gold standard" for diagnosis



      Technique

• Magnetic resonance cholangiopancreatography or MRCP uses a powerful magnetic field, 
radio waves and a computer to evaluate the liver, gallbladder, bile ducts, pancreas and 
pancreatic duct for disease. It is noninvasive and does not use ionizing radiation.

• Patients are fasted for 4 h prior to the study in order to reduce fluid secretions within the 
stomach and duodenum, reduce bowel peristalsis and promote gallbladder distension.

• The MRCP test doesn't use contras

•  Gadolinium: Po /Inj (maybe): When given intravenously, show hepato-biliary excretion.

• Sedation

• It makes use of heavily T2-weighted pulse sequences, thus exploiting the inherent 
differences in the T2-weighted contrast between stationary fluid-filled structures in the 
abdomen (which have a long T2 relaxation time) and adjacent soft tissue (which has a 
much shorter T2 relaxation time). Static or slow-moving fluids within the biliary tree and 
pancreatic duct appear of high signal intensity on MRCP, whilst surrounding tissue is of 
reduced signal intensity.



IHDs

• No abnormalities

• Minimum stenosis with biliary ducts of regular diameter or minimally dilated

• Multiple stenosis and saccular dilations with reduction of intraparenchymal arborization (aspect as 
“bare tree”)

• Closed stenosis to carrefour with obstruction or lack of visualization of one of the main hepatic 
ducts

EHDs

• No abnormalities

• Wall irregularity in absence of significant stenosis

• Segmental stenosis

• Entire stenosis of the CBD

• Irregularities in diameter, nodularity, and pseudodiverticular formations



Maximum intensity projection image of a normal biliary tree. Arrows: tertiary 
(sub-segmental) branches



A:Multifocal band-like 
strictures (arrows) are 
multiple short strictures (1–
2 mm)
B: Beaded appearance 
(arrows), a short, annular 
stricture alternating with 
normal or minimally dilated 
segments.
C: Pruned-tree appearance 
(arrows), defined as a 
narrowing of the 
intrahepatic duct, and 
reduced arborization of the 
intrahepatic duct and 
pruning.
D: Diverticulum-like 
outpouching (arrows) is 
outpouching resembling 
diverticula, often 
protruding between 
adjacent strictures



Characteristic biliary findings 
on endoscopic retrograde 
cholangiography.
A Multifocal band-like 
strictures (arrows).
B Beaded appearance 

(arrows).
C Pruned-tree appearance 

(arrows).
D Diverticulum-like 
outpouching (arrows)





         Treatment

• AIH has two serologic patterns of presentation; type 1 (AIH-1) and 
type 2 (AIH-2), but treatment approaches are consistent, and are 
usually effective. 

• In contrast, treatment options for autoimmune biliary disease 
continues to lack the efficacy of AIH management, and often 
progressive biliary involvement portends a poorer outcome



• There is currently no effective treatment for patients with PSC, which 
could prevent gradual progression of liver disease to biliary cirrhosis 
and chronic liver failure. 

• Liver transplantation remains the only treatment, and about 17%-21% 
of patients with PSC and approximately the same number of children 
with ASC undergo this operation in the course of the disease.

• Immunosuppressive therapy is effective for ASC; however, there is no 
definite evidence that the long-term prognosis of patients with ASC is 
better than that of patients with PSC.









• Ursodeoxycholic acid (UDCA) treatment was added to immunosuppression in the prospective 
study , but whether it has any role in arresting the progression of the bile duct disease remains to be 
established. In adults with primary sclerosing cholangitis, high-dose UDCA has been reported as 
more beneficial than standard doses, but a randomized double-blind controlled study shows that 
high-dose UDCA has a negative long-term effect. It is prudent, therefore, to use doses not >15 mg 
/kg/day

• Antibiotics, particularly vancomycin have shown potential benefits, particularly in children with 
IBD but phase III studies are lacking.

• Metronidazole

• MTZ therapy could result in long-term benefit in early-stage PSC or ASC.

• 2 cycles of 14-day treatment.

• Biochemical data (CRP, AST, ALT, and gamma-glutamyl transferase levels) decreased following 
metronidazole (MTZ) in remission patients; these decreases were higher in remission than in 
relapse patients.

• MTZ therapy could result in long-term benefit at early-stage autoimmune sclerosing cholangitis or 
primary sclerosing cholangitis.

• The mean plasma relative abundance of hydrophilic bile acids significantly increased to a greater 
extent in remission versus relapse patients post-MTZ therapy.



• Parenchymal inflammation responds satisfactorily to standard 
immunosuppressive treatment with steroids  azathioprine both in AIH and 
ASC, but in ASC, the bile duct disease progresses in about 50% of cases, 
leading to end-stage liver disease requiring transplantation more frequently 
than in AIH. 

• ASC is more frequently associated to IBD than AIH. 

• Deterioration of liver disease, as well as the risk of disease recurrence after 
transplant, is correlated to the activity of the intestinal disease. The minority 
of patients who do not respond to standard treatment, and those who relapse 
frequently, should be offered alternative immunosuppression, the efficacy of 
which is still anecdotal (including in order of priority MMF, calcineurin 
inhibitors, rituximab, anti-TNF-a). 



Prognosis

• Relapse affects approximately 40% of patients while on treatment 
and is frequently due to non-adherence, particularly in adolescents. It 
is prudent to treat children for at least 2 to 3 years before attempting 
treatment withdrawal, which should be considered only if 
transaminase and IgG levels have been normal and autoantibody 
negative or low titer (1:20 by immunofluorescence) for at least a year. 
Before withdrawal, liver biopsy should be repeated to exclude 
residual inflammatory changes. Both AIH and ASC can recur after LT, 
recurrence being more common in ASC than in AIH.

•  De novo AIH after LT for non-autoimmune conditions responds to the 
classical treatment of AIH, but not to standard antirejection 
treatment.



• Parenchymal inflammation responds satisfactorily to standard 
immunosuppressive treatment with steroids  azathioprine both in AIH 
and ASC, but in ASC, the bile duct disease progresses in about 50% of 
cases, leading to end-stage liver disease requiring transplantation 
more frequently than in AIH.
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