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Patients with autoimmune liver disease in a frequency of 7% -18% fit 
into the diagnostic criteria for more than one condition. Up to 12.5% of 
Autoimmune Hepatitis (AIH) and Primary Sclerosing Cholangitis (PSC) 
cohorts have a label of AIH/PSC overlap. There can be an unpredictable 
interval of many years between the diagnosis of the two conditions. 
There are scoring systems but no established criteria for the diagnosis 
of AIH/PSC overlap. Therefore, a diagnosis based on combination of 
biochemistry, autoantibody profile, cholangiogram, and liver histologyis 
made. Histopathology staging of AIH/PSC overlap influences therapeutic 
options and prognosis. There is beneficial role of immunosuppression, 
even though there is a higher relapse rate and evidence of progressive 
liver disease despite immunosuppression in some cases. Liver related 
outcomes in this overlap are better than PSC alone but are poorer than 
AIH. We herein report a rare presentation of an overlap syndrome with 
AIH and PSC in a patient in whom, treatment with first line therapy 
showed incomplete response and the salvage therapy was not tolerated, 
presenting with Acute Kidney Injury (AKI) and a clinical picture of sepsis 
resembling AIH flare. 
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Introduction
The Autoimmune Liver Diseases (AILD) have been divided 
as either Autoimmune Hepatitis (AIH), Primary Sclerosing 
Cholangitis (PSC), or Primary Biliary Cholangitis (PBC). 
They are a heterogeneous group of conditions showing 
differing pathogenesis, patterns of hepatic injury, and 
clinical outcomes.1 Despite this, AIH, PSC, and PBC are 
can be grouped together as AILD because of similarities 
in clinical presentation, immunological markers, and 
treatment options. A group of patients with AILD share 
common features relating to different subtypes of AILD; 
these have been labelled as ‘overlap syndromes’ or 
‘variant syndromes.’ In this evolving field, management 
principles even among experts remain heterogeneous. 
These variations in therapeutic approaches are the result of 
small retrospective studies, poor understanding of disease 
associated immunologic mechanisms, and wide knowledge 
gaps in disease pathogenesis. Unfortunately, not all patients 
with AIH will have favourable response to first-line regimens 
because of medication intolerance (10%),2 incomplete 
response (15%),3 and treatment failure (9%).4

Case Report
A 21-year-old male and a diagnosed case of overlap 
syndrome of AIH and PSC 5 years ago, presented with 
chief complaints of yellowish discoloration of eyes, pruritis, 
malaise and easy fatiguability for 1 month and fever, 
multiple episodes of vomiting, burning micturition and 
decreased urinary output for 10 days. There was no history 
of arthralgia, abdominal pain, clay coloured stools, bleeding 
episodes, altered sensorium, altered bladder and bowel 
habits or weight loss. Five years ago, when the patient was 
diagnosed with AIH and PSC overlap syndrome, the patient 
presented with jaundice and on investigating further, he 
had an AST/ALT levels >5 times the ULN, an ALP level of 
>2000U/L, anti-smooth muscle antibodies were positive 
(2+), cANCA was positive and the IgG levels >1.1 times the 
ULN. The rest of the autoimmune profile was negative. 
Ultrasound abdomen revealed hepatosplenomegaly, liver 
biopsy showed features of chronic inflammation with focal 
interface hepatitis, hepatocyte resetting, duct injury and 
duct loss suggestive of AIH with cholangiopathy. Initial 
MRCP was suggestive of irregular narrowing and dilatation 
of the intrahepatic biliary radicles and common bile duct 
giving a beaded appearance suggestive of PSC. In view 
of the diagnosis of AIH and PSC overlap syndrome, the 
patient was started on prednisolone which was tapered 
over a duration of 4 weeks with a plan to use azathioprine 
for maintenance therapy along with ursodeoxycholic acid. 
During follow up, prednisolone was changed to budesonide 

in view of lesser systemic toxicity. Patient initially responded 
to steroids and by the end of one month, the AST/ALT 
decreased to 3 times the ULN and the ALP reduced to 
300U/L. However, despite continuing steroid for 3 months, 
the AST/ALT levels remained higher than 3 times the ULN 
and the ALP increased again to 800U/L, at which point of 
time azathioprine was also initiated. Patient was followed 
up for 3 years during which the AST/ALT values remained 
more than 3 times the ULN and the ALP values remained 
in the range of 200-250U/L. In view of persistently high 
levels of transaminases, the dose of azathioprine was 
increased, despite which the LFT’s did not improve and 
subsequently ALP also started to rise again. Then liver 
biopsy was repeated which revealed the same findings as 
were present 3 years ago. Hence patient was considered 
azathioprine resistant and was started on tacrolimus along 
with continuation of ursodeoxycholic acid. This continued 
for a period of 6 months after which the patient started 
developing the above-mentioned complaints.

This time the investigations showed a normal AST/ALT 
levels with an increased bilirubin(>21mg/dl) and ALP 
levels(>300U/L) suggesting a cholestatic pattern and KFT’s 
were suggestive of acute Kidney Injury (AKI) with a blood 
urea of 130mg/dl and serum creatinine reaching 6.8mg/dl, 
which gradually worsened in the subsequent days. Urine 
routine microscopy revealed significant number of pus 
cells. The MRCP repeated this time showed no evidence 
of any periportal fibrotic changes. Serum tacrolimus levels 
were slightly elevated than the ULN. Hence after ruling 
out other possible differentials, a diagnosis of tacrolimus 
induced nephrotoxicity superimposed with acute urinary 
tract infection was made. Hence, tacrolimus was tapered 
and stopped and steroids were restarted along with 
ursodeoxycholic acid. The UTI was treated with antibiotics 
after drug sensitivity testing, after which the cholestatic 
jaundice improved indicating that the cholestasis developed 
was more likely to be a complication of the ongoing sepsis 
rather than a flare up of the underlying overlap syndrome. 
Patient’s condition subsequently improved with the bilirubin 
levels reducing to a level of 3mg/dl. In view of azathioprine 
resistance and intolerance to tacrolimus, patient was started 
on Mycophenolate Mofetil (MMF) as maintenance therapy 
along with steroids. Later, steroids were tapered. Patient 
was doing well thereafter but has been counselled for a 
liver transplant.

Discussion
AIH/PSC overlap is usually seen in young adults, in whom 
there a characteristic clinical, biochemical, immunological, 
and histological picture suggestive of AIH with co-existing 
classical cholangiogram of PSC (Table 1).5,6
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Up to 94% of AIH/PSC overlap patients have antinuclear 
antibodies, antismooth muscle antibodies, or anti-liver-
kidney antibodies at titres of ≥1:40, which is comparable to 
AIH and higher than in PSC.7,8 Aspartate aminotransferase 
(AST) level at presentation is lower in AIH/PSC than in AIH, 
while serum globulins and IgG levels are higher in AIH/
PSC than in PSC.7 However, there is significant challenge in 
making definitive diagnosis of AIH/PSC overlap syndrome 
because the diagnostic scoring systems used are only 
validated for AIH and there is no dedicated diagnostic 
criteria for AIH/PSC overlap.2,8 When assigning a diagnosis 
of AIH/PSC, experts opine cautious use of the International 
Autoimmune Hepatitis Group (IAIHG) scoring system in 
clinical practice and promote the importance of clinical 
judgement.9 Whenever diagnosis of AIH/ PSC overlap is 
suspected, key diagnostic tools are MRCP and liver histology, 
and then a final decision along with staging can be made 
as a combination of these results irrespective of IAIHG 
score. Care should be taken with regards to the biliary 
changes that can be seen in AIH, which do not represent 
a cholangiopathy of PSC.10,11

The combination of prednisolone and Azathioprine 
(AZA), along with low dose ursodeoxycholic acid is a well-
established first line treatment for patients with AIH/
PSC which was also followed in our patient. Although the 
majority of patients respond well to this therapy, up to 20% 
of patients do not respond. The same incomplete response 
to azathioprine occurred in our patient as well. The reasons 
for such treatment failure include drug intolerance or 
refractory disease. In these patients, second-line drugs like 
tacrolimus or MMF can be used. Our patient was started 
on tacrolimus. Most of the adverse events associated with 
tacrolimus are dose-dependent and correlate with the 
blood levels of tacrolimus.12 Common side effects include 
tremors, headache, and hyperkalaemia. Less common but 
major established adverse events include nephrotoxicity, 
neurotoxicity, and increased risk of neoplasia. Nephrotoxicity 
due to tacrolimus remains strongly correlated to the 
administered dose of tacrolimus and the risk is higher at 
a dose of 0.3 mg/kg/day compared to a dose of 0.15 mg/kg 
twice per day. In several published studies, acute tacrolimus 

nephrotoxicity has been associated with relatively higher 
systemic exposure to tacrolimus, although other studies 
suggest that nephrotoxicity with tacrolimus can occur 
even at blood levels below the known toxicity threshold. 
These adverse effects may occur due to a relatively higher 
starting dose of tacrolimus with respect to the body weight 
and presence of significant fibrosis on baseline liver 
biopsy. Targeting low serum levels of tacrolimus (<6ng/
ml) reduces the risk of such events. In our case also, the 
patient developed AKI following treatment with tacrolimus. 
Suspecting tacrolimus associated nephrotoxicity, the drug 
was tapered and stopped, after which the renal functions 
improved, giving an indirect evidence of the drug related 
toxicity. Even though the cholestatic jaundice and AKI 
improved after treatment with antibiotics indicating them all 
to be a spectrum of complication of the underlying sepsis, 
yet the patient was not restarted on tacrolimus in view of 
its heterogenous behaviour with response to dose-toxicity 
relationship. Thereafter, the patient was started on MMF.

Mycophenolate Mofetil (MMF) appears to be a highly 
effective drug for the treatment of patients with autoimmune 
hepatitis who are unresponsive to azathioprine, or as 
an alternative where azathioprine is poorly tolerated. It 
also provides a valuable alternative therapy which can 
reduce the need for long-term maintenance therapy with 
corticosteroids. Richardson et al. Showed that 5 of 7 patients 
with active disease responded to MMF, with a significant 
improvement in liver histology and good tolerability.13 In 
a study by Jothimani et al., The response to MMF was 
seen in 74% (14 patients). MMF treatment failure was 
observed in 5 (26.3%) patients in whom drug intolerance 
was noted in three patients. In view of incomplete response 
to azathioprine and intolerance to tacrolimus, we started 
our patient on MMF for long term maintenance therapy 
along with steroids(for the present flare of the disease), 
after which steroids were gradually tapered off.

Conclusion
AIH/PSC overlap is a well known entity. However patients 
presenting with Azathioprine intolerance are difficult to 
treat as a subgroup. The next drug tacrolimus has good 

Table 1.Diagnostic Criteria of AIH+PSC Overlap Syndrome

  AIH+PSC

Clinical and laboratory 
features

Features of AIH
Ulcerative colitis
AMA -
Abnormal cholangiogram or normal cholangiogram (small duct disease) 

Histology Cholangitis
Cholestasis

Treatment Prednisolone and UDCA
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therapeutic efficacy but its nephrotoxicity needs to be 
considered always.

In this case urosepsis with deranged liver enzymes with a 
substrate of drug resistant autoimmune hepatitis presented 
to us a clinical dichotomy-to aggressively manage sepsis and 
rule out immediate progression of the underlying disease. 
However, the management of both the conditions is largely 
different. Major single stricture would have needed ERCP 
based therapy and multiple progressive strictures would 
have needed liver transplantation. However, improvement 
of sepsis, settling down of transaminitis as well as bilirubin, 
improved blood counts and finally a fresh MRCP finally 
saved the day. The patient continued to improve, MMF 
was restarted and the need for urgent transplant could 
be averted. The clinical differentiation, medical versus GI 
intervention and relative drug toxicities should always be 
considered.
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