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Abstract 
The association between two autoimmune diseases is known in the literature as overlap syndrome. We present the case of an 18-year-old 
boy, diagnosed at the age of 13 with an overlap syndrome between type I autoimmune hepatitis and sclerosing cholangitis. The response 
to immunosuppressant therapy was hampered by azathioprine-induced toxicity causing severe pancytopenia, as a result of thiopurine 
methyltransferase enzyme genetic deficiency. Treatment was replaced by mycophenolate mofetil. Although the relapse rate was reduced, 
the disease progressed to cirrhosis. Specific features of this case were the overlap syndrome, young age of onset, especially for sclerosing 
cholangitis, azathioprine toxicity that influenced the prognosis and the treatment problems regarding the use and efficiency of alternative 
immunosuppressant agents in pediatric patients. 
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 Introduction 
Autoimmune hepatitis (AIH) is a rare disorder in 

children [1] with a prevalence of two cases per 200 000 
patients [2]. Serologically, it is defined by the presence 
of autoantibodies, high levels of liver transaminases and 
immunoglobulin G (IgG) and histologically by an interface 
hepatitis with unknown etiology [3]. Based on the type 
of autoantibodies identified, there were described two 
types of AIH in children: type I – characterized by the 
presence of smooth muscle antibodies (SMA) and/or anti-
nuclear antibodies (ANA), and type II – characterized 
by the presence of liver kidney microsomal type 1 anti-
bodies (anti-LKM1) or for liver cytosol type 1 antibodies 
(anti-LC1) [4]. Immunosuppressive treatment represents 
the standard therapy, aiming at preventing progression to 
advanced and terminal stage liver disease, and was shown 
to improve prognosis in most AIH cases and induce a 
symptom-free long-term survival [5]. The reduced response 
to immunosuppressive therapy can be due to an overlap 
syndrome with sclerosing cholangitis (SC) [6]. The long-
term prognosis of SC cases is worse than for the AIH, 
due to the progression of bile duct lesions despite immuno-
suppressive therapy [7]. 

Here we present a case of a child who associated 
AIH/SC overlap syndrome and thiopurine methyl-
transferase (TPMT) deficiency, two particularities that 
influenced the outcome of this case. Both reduced the 
response to therapy and associated medical case mana-
gement problems regarding the replacement of azathioprine 
treatment, with a negative outcome, as shown by the 
presence of cirrhosis at the second liver biopsy. 

 Case presentation 

Patient DA, presented in our Service (Pediatrics Clinic 
III, Emergency Clinical Hospital for Children, Cluj-Napoca, 
Romania; May 26, 2011) at the age of 13 years for jaundice. 
At admission, the physical exam revealed good general 
condition, normal weight and height (51 kg, 1.68 cm), 
scleral and skin jaundice, and enlarged liver and spleen 
(4 cm, respectively 2 cm below the costal margin). Labo-
ratory tests showed a high level of total and conjugated 
bilirubin levels, elevated liver transaminases, γ-glutamyl-
transferase (GGT) and alkaline phosphatase, with an 
alkaline phosphatase/aspartate aminotransferase ratio of 
1/16. Abdominal ultrasound showed hepatosplenomegaly, 
with mild enlargement of the common biliary duct, with 
no signs of biliary obstruction. The tests for hepatitis A, 
B, C, Wilson’s disease, hemochromatosis, and α1-anti-
trypsin deficiency were negative. Because of the high 
levels of IgG, we suspected AIH. Antinuclear antibodies, 
antimitochondrial antibodies, and anti-LKM1 antibodies 
were negative, but the anti-smooth muscle antibodies were 
positive (73 AU/mL, reference range <20 AU/mL). Based 
on these, we diagnosed AIH type I. 

Following the initiation of oral prednisone therapy  
at 60 mg/daily, we observed a clinical and laboratory 
improvement – liver transaminases, bilirubin and IgG 
levels decreased, but the GGT increased (Figure 1). 
After four weeks of prednisone treatment, the bilirubin 
and IgG levels reached normal values, ultrasound showed 
a regression of the hepatosplenomegaly, but liver enzymes 
and GGT levels remained above the upper limit of the 
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normal ranges. The prednisone dose was slowly decreased 
during eight weeks, and azathioprine therapy (1 mg/kg/day) 
was initiated with further decrease in hepatic transaminases 
to normal levels after four weeks of therapy. Due to the 
maintenance of cholestasis, there was introduced the 
ursodeoxycholic acid. Liver biopsy and histopathological 
examination on paraffin-included pieces and stained 
with Hematoxylin–Eosin (HE) and green light trichrome 
[Goldner–Szekely (GS) technique] showed interface 
hepatitis with necroinflammatory activity grade I and 
Ishak fibrosis stage 5 (Figures 2a, 3a and 4a). 

 
Figure 1 – Treatment and clinical course. Aza: Aza-
thioprine; MMF: Mycophenolate mofetil; UDCA: Urso-
deoxycholic acid; ALAT: Alanine aminotransferase; 
GGT: Gamma-glutamyltransferase; TB: Total bilirubin; 
IgG: Immunoglobulin G. 

During the first year after diagnosis, the patient 
presented two relapses at five and 10 months after onset 
and azathioprine dose was increased to 1.5 mg/kg/day. 
The consequence was severe pancytopenia with leukocytes 
2600/μL, erythrocytes 1 890 000/μL, and platelets 69 000/μL. 
Thiopurine methyltransferase (TPMT) genotyping was 
performed and showed the presence of two mutations, 
p.Ala154Thr (TPMT*3B) and p.Tyr240Cys (TPMT*3C), 
associated with TPMT deficiency and azathioprine toxicity. 

Following the genotyping, it was decided to stop 
azathioprine therapy, followed by another relapse with 
jaundice reappearance, increased levels of bilirubin, 
liver enzymes and cholestasis. Mycophenolate mofetil 
(MMF) was added at 1 g/day with clinical and laboratory 
improvement. Two months after the initiation of MMF 
treatment, liver enzymes increased again. This was 
interpreted as a relapse and the patient was put on high-
dose prednisone. The liver ultrasound showed enlargement 
of the common biliary duct and collateral circulation in 
the hepatic hilum. Gastroduodenoscopy showed esophageal 
varices grade I and gastric mucosa congestion with 
multiple subepithelial hemorrhages (Lanza score 3).  
A proton-pump inhibitor was prescribed for four weeks 
and carvedilol 6.25 mg twice a day was given to reduce 
the portal pressure. 

Because of persistently high levels of GGT and alkaline 
phosphatase and the presence of relapses in the first year 
after onset, we considered the possibility of an AIH/SC 
overlap syndrome. Magnetic resonance cholangiopan-
creatography (MRCP) showed a dilation of 8 mm of the 
diameter of the common hepatic duct, without obstructive 
lesions, and segmental dilations of intrahepatic bile ducts, 
with a maximum diameter of 4 mm. The MRCP also 
showed important collateral circulation in the spleen hilum, 
presence of a spleno-renal shunt and enlargement of the 
esophageal and perigastric veins. The second liver biopsy 
performed two years after the onset, showed signs of 
cirrhosis and SC (Figures 2b, 3b, 4b and 5). 

The evaluation of liver lesions was completed by the 
performance of immunohistochemistry studies on the liver 
biopsy fragments included in paraffin, for the highlighting 
of the inflammatory cell reaction, and also of Ito cells. 
In this way, there were used the following antibodies: 
anti-CD3 (monoclonal mouse anti-human, clone F7.2.38, 
M7254, 1:25 dilution, Dako); anti-CD4 (monoclonal mouse 
anti-human CD4, clone MT310, M0716, 1:50 dilution, 
Dako); anti-CD8 (monoclonal mouse anti-human CD8, 
clone C8/144B, M7103, 1:100 dilution, Dako); anti-CD20 
(monoclonal mouse anti-human, CD20cy, clone L26, 
M0755, 1:50 dilution, Dako); anti-CD68 (monoclonal 
mouse anti-human CD68, clone KP1, M0814, 1:100 
dilution, Dako); anti-α-SMA (monoclonal mouse anti-
human alpha-smooth muscle actin, clone 1A4, 1:100 
dilution, Dako). 

Our study allowed the highlighting of certain porto-
biliary spaces with high dimensions, rich in collagen 
fibers and an abundant inflammatory infiltrate, made of 
numerous lymphocytes, plasmocytes and macrophages 
(Figure 6). Also, there were highlighted numerous porto-
portal fibrous bridges containing collagen fibers with the 
tendency of fascicle organization and abundant inflam-
matory infiltrate. The immunohistochemical examinations 
showed the presence of CD3+ T lymphocytes in the 
porto-biliary inflammatory infiltrate, in high quantities, with 
a heterogeneous distribution (Figure 7). A high number of 
CD3+ T lymphocytes were also identified in the structure 
of liver lobes, present mainly in the Disse spaces, and 
also in the sinusoid capillaries (Figure 8a). CD4+ T 
lymphocytes were absent, both in Kiernan spaces and 
intralobularly (Figure 8b), while CD8+ T lymphocytes 
were numerous in the porto-biliary spaces (Figure 9) 
and rare in the liver parenchyma (Figure 10). In the 
portal inflammatory infiltrate, there were also identified 
CD20+ B lymphocytes, but in a smaller quantity compared 
to T lymphocytes (Figure 11). 

The reaction of the macrophage system cells was 
quite intense in the porto-biliary space, where there was 
identified a number of CD68+ cells (Figure 12) as high 
as CD3+ T lymphocytes. In other words, we may appreciate 
that the inflammatory infiltrate in the porto-biliary space 
was mainly formed of T lymphocytes and macrophages. 
In the liver parenchyma, there was highlighted a high 
number of Kupffer cells of large sizes, which shows an 
intensification of their fagocyting activity (Figure 13). 

The use of the antibody against α-SMA allowed us to 
identify the myofibroblast cells involved in the synthesis 
of the collagen fibers. As it may be observed from our 
image (Figure 14), in the porto-biliary spaces there was 
highlighted an intense reaction to the anti-α-SMA antibody, 
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which denotes the presence of a very high number of 
myofibroblasts that participate in the synthesis of 
collagen fibers. The same antibody allowed the highlighting 
of Ito cells transformed into myofibroblast cells. It is 
well known that the stellate liver cells, also known as 
perisinusoidal dendritic cells or Ito cells, are localized in 
the Disse space, playing an essential part in the storage 
of vitamin A and some fat drops. In severe liver lesions 
(severe chronic hepatitis and liver cirrhosis), the liver 
stellate cells change, “become active”, get contractile and 
chemotactic properties, multiply, synthesize and secrete 
collagen, participating in the formation of scar tissue. In 

our study, in the liver parenchyma, there were highlighted 
numerous perisinusoidal dendritic cells intensely positive 
to α-SMA (Figures 15 and 16). 

The final diagnosis was an overlap syndrome between 
AIH and SC, which progressed to cirrhosis, and TPMT 
deficiency. The patient continued the treatment with 
MMF, low doses of prednisone (20 mg/day, every day) 
and ursodeoxycholic acid. The third liver biopsy performed 
two years after the onset, showed the same lesions as 
the second biopsy (Figures 2c, 3c and 4c). FibroScan 
examination showed F4 fibrosis. 
 

 

Figure 2 – HE staining (×100) showing moderate inflam-
mation in 2012 (a), severe inflammation in 2013 (b) and 
reduced inflammation in 2014 (c). In all these biopsies, 
biliary tract hyperplasia is present in the portal tracts. 

Figure 3 – Masson’s trichrome staining for collagen 
showing a pre-cirrhotic state in 2012 (a) and established 
cirrhosis in 2013 (b) and 2014 (c). 

 

 
Figure 4 – Autoimmune hepatitis/primary sclerosing cholangitis overlap syndrome – biopsies: (a) 2012; (b) 2013;  
(c) 2014. The 2012 and 2013 biopsies show abundant plasma cell infiltrate, interface hepatitis, lymphoid follicle 
formation and feathery degeneration of the hepatocytes suggesting autoimmune hepatitis. Reduced inflammation in 
the portal tract is present on the 2014 biopsy (c). All have also proliferated biliary tracts. HE staining, ×100. 

 

Figure 5 – “Onion skin” fibrosis characteristic for 
primary sclerosing cholangitis, seen in 2013 biopsy. 
HE staining, ×200. 

Figure 6 – Microscopic image of a porto-billiary space 
where we may observe the presence in high quantity of 
collagen fibers and an abundant inflammatory infiltrate. 
GS trichrome staining, ×200.
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Figure 7 – Large size Kiernan space, intensely infil-
trated with inflammatory cells and abundant CD3+ T 
lymphocytes. Anti-CD3 antibody immunomarking, ×200. 

 

Figure 8 – (a) T-lymphocytes present in the structure of the liver lobe, both in the sinusoid capillaries and in the Disse 
space. Anti-CD3 antibody immunomarking, ×200; (b) Negative reaction of the inflammatory infiltrate cells of the 
porto-biliary space to the anti-CD4 antibody. Anti-CD4 antibody immunomarking, ×200. 

 

Figure 9 – CD8+ T lymphocytes present in large number 
in the portal space, and also in the porto-portal fibrous 
bridges. Anti-CD8 antibody immunomarking, ×200. 

Figure 10 – Rare CD8+ T lymphocytes present in the 
liver parenchyma. Anti-CD8 antibody immunomarking, 
×200. 
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Figure 11 – Kiernan space with a low number of CD20+ 
T lymphocytes. Anti-CD20 antibody immunomarking, 
×200. 

Figure 12 – Intense reaction of macrophages in the porto-
biliary space. Anti-CD68 antibody immunomarking, ×200. 

 

Figure 13 – Liver parenchyma with numerous Kupffer 
cells, of large size, intensely positive to the anti-CD68 
antibody. Anti-CD68 antibody immunomarking, ×200. 

Figure 14 – Porto-billiary space with numerous myo-
fibroblasts, with an intense reaction to anti-α-SMA. Anti-
α-SMA antibody immunomarking, ×200. 

 

Figure 15 – Image of cirrhotic nodule with dendritic 
cells positive to the anti-α-SMA antibody. Anti-α-SMA 
antibody immunomarking, ×200. 

Figure 16 – Activated perisinusoidal dendritic cells (Ito 
cells), transformed into myofibroblasts. Anti-α-SMA 
antibody immunomarking, ×400. 
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 Discussion 

AIH and primary SC can be associated, in children 
and adults, with other autoimmune disorders like inflam-
matory bowel disease [7], autoimmune thyroiditis [7], 
insulin-dependent diabetes mellitus [7], systemic sclerosis-
polymyositis [8], dermatomyositis and antiphospholipid 
syndrome [9, 10]. In children, as opposed to adults, AIH 
is frequently associated with SC. Previously, it was shown 
in a series of 55 children with evidence of liver diseases 
and autoimmunity that 27 (49%) had radiological features 
of cholangiopathy, a syndrome named by the authors 
autoimmune SC [7]. In adults, this association is present 
only in 2–10% of AIH cases [11, 12]. 

Although original [13], revised [14] or simplified [15] 
criteria for the diagnosis of AIH are currently used, none 
is recommended for SC diagnosis [16], due to the lack of 
lacking cholangiography findings among the diagnosis 
criteria. In clinical practice, the diagnosis of SC is made 
in patients with AIH criteria associated with cholangio-
graphic or histological features characteristic for SC [16, 
17]. Our patient had 8 points of simplified diagnosis 
criteria for AIH [15] and persistently high levels of GGT 
and alkaline phosphatase, histological features of SC and 
segmental dilatations of intrahepatic bile ducts. 

The histopathological and immunohistochemical changes 
of the liver present in our patient were intense and were 
characterized by the presence of an interface hepatitis, 
associated with an abundant inflammatory infiltrate of 
lymphocytes, plasmocytes and macrophages. According 
to some authors, these microscopic aspects suggest the 
involvement of an aggressive immune cellular response 
in the AIH etiopathogeny [18, 19]. In our study, the 
most numerous cell populations were represented by T 
lymphocytes and macrophages. Some of these cells were 
also identified in the liver parenchyma. Some studies 
showed that these cells surround the dead hepatocytes or 
the ones with dystrophic lesions [20]. 

In our case, the activation of perisinusoidal dendritic 
cells and myofibroblasts from the Disse space shows a 
tendency to accelerate the collagen production and the 
case evolution to cirrhosis. Other studies suggest that the 
activation of Kupffer cells and myofibroblasts leads to the 
increase of oxygen-reactive species, which determines the 
hepatocytes apoptosis, release of apoptotic bodies and 
activation of liver dendritic cells [21, 22]. 

We consider that autoimmune hepatitis may present 
various clinical and histopathological forms, related both 
to the immune response and to some genetic factors. 

Compared to AIH alone, adults with AIH/SC overlap 
syndrome have been shown to have lower remission 
rates (22 vs. 64%), higher relapse rates (100% vs. 75%), 
treatment failure (33% vs. 10%), liver-related death or 
liver transplantation (33% vs. 8%), and develop cirrhosis 
more often (67% vs. 42%) [23]. In contrast, children 
with AIH/SC overlap syndrome appear to respond better 
than adults to immunosuppressive therapy, with response 
rates similar to the ones observed in children with AIH 
alone; however, the long-term prognosis remains worse 
compared to AIH alone due to progression of SC in 
approximately 50% of the cases [7]. 

According to guidelines [24, 25], AIH standard 
treatment is immunosuppression with prednisone/predni-

solone in combination with azathioprine. The therapy of 
AIH/SC overlap syndrome in both children and adults is 
similar, but as opposed to AIH therapy, this recommendation 
this is based on low-quality evidence [26, 27]. The 
recommended dose for azathioprine is 50 mg/day or 1–
2 mg/kg/day [24, 25]. In the first year after the onset of 
the disease, our patient received a dose of 1 mg/kg/day 
(50 mg/day) of azathioprine. Because of relapses, the 
dose was increased to 1.5 mg/kg/day, and this increase 
was associated with severe bone marrow suppression. 
Azathioprine is metabolized via two main pathways, 
involving two key enzymes: hypoxanthine-guanine 
phosphoribosyltransferase and TPMT. Genetic analysis 
in the case presented here showed the presence of two 
nonfunctional alleles (*3B/*3C) of the TPMT gene, 
representing a genotype with low TPMT enzyme activity 
[28] and consequently with increased risk of developing 
azathioprine toxicity. Despite this genotype, the patient 
did not present signs of toxicity at 50 mg/day (1 mg/ 
kg/day); bone marrow suppression developed only at 
75 mg/day azathioprine. The presence of these two 
nonfunctional alleles, which have rarely been reported 
in the literature – with a frequency of homozygotes with 
low activity alleles of about 0.3% [29], represents the 
peculiarity of the case presented here. 

Alternative therapy for AIH includes multiple immuno-
suppressive agents but none, except budesonide [30], 
has been studied in controlled clinical trials [22]. In AIH 
cases non-responsive or intolerant to azathioprine therapy 
the next line of treatment is MMF, a prodrug of 
mycophenolic acid or calcineurin inhibitors [31]. In a 
retrospective study on 26 children with autoimmune liver 
disease (AIH and SC) resistant or intolerant to standard 
immunosuppression, 18 (69%) responded to MMF [27]. 
In the responders’ group, only 2 (11%) had SC, compared 
with the non-responders group in which six out of eight 
(75%) had SC [32]. The response rate was not related to 
the indication of MMF: resistance to standard immuno-
suppression (response rate 70%) or intolerance to standard 
therapy (response rate 67%) [32]. 

There are many unanswered questions regarding AIH, 
such as “is azathioprine the most effective drug?” and 
“which is the best option in case of azathioprine resistance 
or intolerance?” [22]. 

 Conclusions 

Our patient developed a type I AIH, some clinical 
and laboratory aspects, such as significant conjugated 
hyperbilirubinemia and increased levels of GGT, suggested 
from the presentation the possibility of SC overlapping. 
The treatment response in this AIH/SC overlap case was 
less effective with two relapses during the first year after 
onset. The need of increased dose of azathioprine had  
a toxic effect on bone marrow due to genetic TPMT 
deficiency and lead to management problems concerning 
the safety and efficiency of alternative immunosuppressant 
therapy in pediatric patients. MMF treatment reduced the 
relapse rate and stopped the disease progress. 
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