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Abstract 
Introduction: Overlap syndromes associated with autoimmune hepatitis are 
rare and heterogeneous conditions that combine features of autoimmune hep-
atitis and autoimmune cholangiopathies, primarily primary biliary cholangitis 
or primary sclerosing cholangitis. Their diagnosis relies on a multidimen-
sional approach integrating clinical, laboratory, immunological, radiological, 
and histological data. The objective of this study was to describe the charac-
teristics of overlap syndromes observed in a Moroccan cohort of patients with 
autoimmune hepatitis and to compare them with forms of isolated autoim-
mune hepatitis. Materials and Methods: We conducted a retrospective de-
scriptive and analytical study in the Hepatogastroenterology Department of 
Hassan II University Hospital, Fez, from January 2012 to December 2025. The 
full cohort included 78 AIH patients and the analysis compared 33 overlap cases 
with 45 isolated AIH cases. Results: Overlap syndromes represented 42.3% of 
AIH cases. AIH-primary biliary cholangitis overlap was predominant, occurring 
in 30 patients (90.9%), while AIH-primary sclerosing cholangitis overlap was 
observed in 3 patients (9.1%). The mean age at diagnosis was 47.3 years, with 
marked female predominance (91%). Cytolysis and cholestasis were frequent. 
Antinuclear antibodies were positive in 72% of cases and anti-mitochondrial 
antibodies in 66%. Liver biopsy showed fibrosis, inflammatory infiltrates, in-
terface hepatitis, and biliary lesions. All patients received corticosteroids and 
ursodeoxycholic acid, and 90.9% received azathioprine. Complete biochemi-
cal remission at 12 months was achieved in 84.8% of patients. Compared with 
isolated AIH, overlap syndromes were significantly associated with choles-
tasis, anti-mitochondrial antibodies, and histological biliary lesions. Conclu-
sion: Overlap syndromes account for a significant proportion of autoimmune 
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hepatitis cases in our setting, with a clear predominance of AIH-PBC forms. 
Their early recognition is essential for tailoring therapeutic management, par-
ticularly through the combination of immunosuppressive therapy and ursode-
oxycholic acid. Prospective multicenter studies are needed to better define 
their long-term prognosis. 
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1. Introduction 

Autoimmune hepatitis (AIH) is a chronic inflammatory liver disease character-
ized by a loss of immune tolerance toward hepatocytes [1]. They may be associated 
with other autoimmune liver diseases, notably primary biliary cholangitis (PBC) 
and primary sclerosing cholangitis (PSC), thereby defining overlap syndromes 
[1]. 

These conditions present a diagnostic and therapeutic challenge due to their 
clinical and biological heterogeneity. Diagnostic criteria are based on a combina-
tion of clinical, laboratory, immunological, and histological findings [2]. 

The objective of this study was to describe the frequency, clinical, biological, 
immunological, histological, therapeutic, and prognostic characteristics of over-
lap syndromes within a Moroccan cohort of patients with autoimmune hepatitis, 
and to compare them with isolated forms of AIH. 

2. Materials and Methods 

This is a retrospective descriptive and analytical study conducted in the Hepato-
gastroenterology Department of the Hassan II University Hospital in Fez. The in-
itial study included 78 patients followed for AIH over a 14-year period, from Jan-
uary 2012 to December 2025. For the present article, only patients presenting with 
an overlap syndrome were included, totaling 33 patients. 

The diagnosis of AIH was made according to the criteria of the International 
Autoimmune Hepatitis Group and the simplified criteria of 2008, after Add rule 
out competing causes of liver disease, such as viral hepatitis, drug-induced liver 
injury, metabolic liver disease, and significant alcohol-related disease. The diag-
nosis of AIH-PBC was made based on Paris criteria with combination of evidence 
for AIH and at least two criteria supporting PBC, including biochemical choles-
tasis, positivity for anti-mitochondrial antibodies or PBC-specific antibodies, 
and/or compatible histological findings. The diagnosis of AIH-PSC was made based 
on cholestasis associated with characteristic biliary abnormalities on biliary MRI, 
after ruling out differential diagnoses. 

The data collected included sociodemographic characteristics, mode of presen-
tation, clinical manifestations, laboratory findings, immunal profile, radiological 
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and histological data, treatments received, therapeutic response, and disease pro-
gression. The analysis was performed using an Excel database and univariate. 

analysis when sample sizes permitted. The significance threshold was set at p < 
0.05. 

3. Results 

The mean age at diagnosis was 47.3 years, with a median age of 49.5 years and 
ages ranging from 21 to 76 years. 

We divided the patients in our series into 3 age categories. Most patients be-
longed to the 40 - 59 age group (54.5%). 

In our series, there was a clear predominance of females (91%, n = 30), with a 
male-to-female ratio of 1:10. 

In our series, patients presenting with an overlap syndrome accounted for 
42.3% of the cohort. Their clinical presentation was polymorphic, ranging from 
incidental findings to presentations of acute hepatitis, chronic hepatitis, or de-
compensated cirrhosis. In the overall cohort, the most common presentation was 
chronic hepatitis, observed in 35.89% of cases, followed by acute hepatitis in 
28.2%, decompensated cirrhosis in 24.4%, and incidental discovery in 11.5%. 

Clinical manifestations were dominated by asthenia, found in 67.9% of patients, 
and jaundice in 65.4%. Pruritus, a clinical feature suggestive of the cholestatic 
component of overlap syndrome, was observed in 35.9% of cases. Abdominal pain 
was reported in 20.51% of patients. Signs of cirrhosis or portal hypertension were 
also present in some patients, notably ascites in 16.66%, splenomegaly in 14.10%, 
and gastrointestinal bleeding in 5.12%. 

Patients with overlap syndrome had a mixed laboratory profile, combining he-
patic cytolysis and cholestasis. Cytolysis reflected the autoimmune hepatitis com-
ponent, whereas elevated ALP and GGT levels reflected the associated cholangi-
opathy component. ALT were elevated in 93.9% of patients, ALP in 96.9%, and 
GGT in 93.9%, highlighting the frequency of the mixed biochemical profile in this 
series. 

In the overlap syndrome subgroup, ANA was the most common, detected in 24 
patients, followed by anti-mitochondrial antibodies, detected in 22 patients, an-
tiSMA in 3 patients, and Anti-LC1 in 2 patients. 

All sociodemographic, clinical and biological characteristics are shown in Table 1. 
Liver biopsy was performed in 24 of the 33 patients followed for overlap syn-

drome. Histological analysis showed a heterogeneous pattern combining features 
of autoimmune hepatitis and autoimmune cholangiopathy (Table 2). 

Hepatic fibrosis was observed in 15 patients. According to fibrosis stage, F2 fi-
brosis was found in 3 patients (12.5%), while F3 fibrosis was observed in 7 patients 
(29%). Advanced fibrosis corresponding to cirrhosis stage F4 was identified in 5 
patients, representing 20.8% of liver biopsies. 

Chronic active hepatitis was the most frequent histological finding, reported in 
13 patients (54.1%). A lymphoplasmacytic inflammatory infiltrate was present in 
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8 patients, representing 33.3% of cases. Interface hepatitis was identified in 5 pa-
tients (20.8%). 

Biliary lesions were also documented, supporting the diagnosis of overlap syn-
drome. Cholangitis was observed in 6 patients, corresponding to 25% of liver 
biopsies, while ductopenia was found in 4 patients, representing 16.6% of cases. 

 
Table 1. Sociodemographic, clinical and biological characteristics. 

Parameter Number of cases Percentage 

Sociodemographic characteristics 

Women 30 90.9% 

Men 3 9.1% 

Age 

<20 years 1 3% 

20 - 39 years 7 21.2% 

40 - 59 years 18 54.5% 

>60 years 7 21.2% 

Clinical presentation 

Chronic hepatitis 12 36.3% 

Acute hepatitis 10 30.3% 

Decompensated cirrhosis 8 24.2% 

Incidental diagnosis 4 12.1% 

Biological presentation 

Cytolysis ALT 31 (5 - 33 × ULN) 93.9% 

Cytolysis AST 31 (3 - 44 × ULN) 93.9% 

Cholestasis GGT 31 (1.2 - 10 × ULN) 93.9% 

Cholestasis ALP 32 (1.2 - 34 × ULN) 96.9% 

Hypergammaglobulinemia 22 66.6% 

Hypoalbuminemia < 35 g/L 9 27.7% 

Prothrombin time/PT   

<50% 7 21.2% 

>50% 26 78.7% 

Autoantibodies 

ANA 24 72.7% 

Anti-SMA 3 9% 

Anti-LC1 2 6% 

Anti-M2 22 66.6% 

Anti-gp210 and anti-Sp100 2 6% 
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Table 2. Histological findings in our study. 

Histological abnormality found 
Number of 

patients 
Percentage of liver 

biopsies performed, n = 24 

Hepatic fibrosis   

F2 3 12.5 

F3 7 29% 

F4 5 20.80% 

Nonspecific Chronic active hepatitis 13 54.10% 

Lymphoplasmacytic infiltrate 8 33.30% 

Interface hepatitis/focal necrosis 5 20.80% 

Biliary lesions   

cholangitis 6 25% 

ductopenia 4 16.60% 

 
Overall, histological findings confirmed the mixed nature of overlap syn-

drome, with frequent hepatitic lesions such as chronic active hepatitis and lym-
phoplasmacytic infiltrates, associated in several cases with biliary abnormalities in-
cluding cholangitis and ductopenia. These results highlight the importance of liver 
biopsy in the diagnostic assessment of overlap syndromes, particularly when clin-
ical, biochemical, and immunological features are suggestive but not sufficient to 
fully characterize the disease phenotype. 

The primary treatment for patients admitted for overlap syndrome was corti-
costeroids, prescribed in 100% of patients, followed by azathioprine in 90.9% of 
cases; 2 patients were started on mycophenolate mofetil (MMF) due to intolerance 
or after failure of azathioprine (Table 3). 

UDCA was prescribed in patients with associated PBC or PSC, i.e., 100% of 
cases (n = 33). 

 
Table 3. Therapeutic approaches in our series. 

Therapeutic approaches Number of cases Percentage of the 33 patients 

Induction and maintenance treatment for AIH 

Oral corticosteroids+++, IV 33 100% 

Azathioprine 30 90.9% 

MMF 1 3.03% 

Treatment of associated disease: PBC; PSC 

UDCA 33 100% 

Symptomatic treatments 

Antihistamine, 
cholestyramine for pruritus 

6 18.18% 
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Treatment indications were established according to the 2015 EASL guidelines 
plus recent updates and data from 2024/2025. 

For PBC, indications were based on the 2017 EASL recommendations. 
Among the 33 patients with overlap syndrome, complete biochemical remis-

sion at 12 months according to Paris II was achieved in 28 patients, or 84.8%. An 
incomplete response was observed in 5 patients, or 15.2%. Among patients for 
whom early biochemical data were available, biochemical improvement at 4 weeks 
was noted in 23/29 patients, while no significant improvement was observed in 
5/29 patients and a mild response in 1 patient. No cases of treatment resistance 
were identified in the reported data. 

Two deaths were observed in this subgroup, the results are shown in Table 4. 
 

Table 4. Treatment response in our series. 

Therapeutic response 
Number of 

patients, n = 33 
Percentage 

Complete biochemical remission at 12 
months 

28 84.8% 

Incomplete response at 12 months 5 15.2% 

Early biological response at 4 weeks 23 79.3% 

Early non-response at 4 weeks 5 17.2% 

Therapeutic resistance 0 0% 

Death during follow-up 2 7.1% 

4. Comparison between Isolated AIH and Overlap Syndrome 
in Our Series 

We conducted an analytical and comparative study between patients presenting 
with isolated AIH and those admitted for overlap syndrome. 

Patients with overlap syndrome were significantly more likely to have a choles-
tatic profile, with elevated ALP and GGT levels, as well as more frequent positivity 
for M2 anti-mitochondrial antibodies. Histological biliary lesions were also sig-
nificantly more common in the overlap group. In contrast, there were no signifi-
cant differences regarding age, sex, cirrhosis, complete biochemical remission at 
12 months, or treatment non-response (Table 5). 

5. Discussion 

Overlap syndromes may reflect a pathophysiological continuum among autoim-
mune liver diseases, involving both hepatocyte and cholangiocyte involvement. This 
complex immunological interaction suggests the existence of common mecha-
nisms; notably aberrant activation of adaptive immunity directed against hepatic 
and biliary antigens. 

Our study highlights a high prevalence of overlap syndromes (42.3%), higher 
than that typically reported in the literature, estimated at between 10% and 30% 
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[1] [2]. 
 

Table 5. Comparison of isolated AIH and overlap syndrome. 

Variable 
Isolated AIH  

n = 45 
Overlap syndrome  

n = 33 
p 

Mean age at diagnosis, years 46.0 47.3 0.419 

Female 41 (91.1%) 30 (90.9%) 1.000 

High ALP 33/44 (75.0%) 32/33 (97.0%) 0.010 

Elevated GGT 33/44 (75.0%) 31/32 (96.9%) 0.011 

Anti-SLA 3 (6.7%) 1 (3.0%) 0.634 

Cirrhosis 23 (51.1%) 22 (66.7%) 0.246 

Complete biochemical remission at 
12 months 

36 (80.0%) 28 (84.8%) 0.767 

Non-response to treatment 9 (20.0%) 8 (24.2%) 0.783 

 
This difference could be explained by a recruitment bias inherent to a tertiary 

care center, as well as by a diagnostic delay favoring the identification of advanced 
and atypical forms. Indeed, several studies suggest the existence of a pathophysi-
ological continuum between AIH, PBC, and PSC rather than strictly distinct en-
tities [3] [4]. 

In our series, the AIH-PBC association was largely predominant, which is con-
sistent with international data as shown in Table 6 [2] [5]. Diagnosis is based on 
combined criteria, with the Paris criteria being the most widely used in practice 
due to their good diagnostic performance [6]. Their application in our cohort re-
inforces the validity of patient classification. 

Phenotypically, our results confirm that patients with overlap syndrome have a 
more pronounced cholestatic profile, with elevated ALP and GGT levels and in-
creased anti-mitochondrial antibody positivity. These features are classically de-
scribed as markers of biliary involvement [7]. This association reflects a mixed 
immune-mediated process involving both hepatocytes and cholangiocytes [4]. 

The histological data from our study confirms this duality, with biliary lesions 
found in 16.7% of cases. Liver biopsy thus remains a central component of the 
diagnosis, as emphasized by international guidelines [8] [9]. 

A striking feature of our cohort is the high prevalence of cirrhosis (>66%). This 
rate, higher than that reported in some series [10], suggests a delayed diagnosis. 
Cirrhosis is a major prognostic factor influencing therapeutic response and dis-
ease progression, as reported in several studies [11] [12]. 

Regarding treatment response, our study shows a high rate of complete biolog-
ical remission (84.8%), comparable to data in the literature [13]. However, several 
factors were associated with an incomplete response, notably anti-mitochondrial, 
anti-SLA, and anti-smooth muscle antibodies, as well as cirrhosis. These results 
confirm the role of certain immunological profiles as markers of disease severity 
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[14]. 
From a therapeutic standpoint, the management of overlapping syndromes re-

lies on a combined approach that combines immunosuppressants and ursodeox-
ycholic acid (UDCA), particularly in cases of AIH-PBC [11] [12]. This strategy 
improves laboratory parameters and slows the progression of fibrosis. 

Finally, in our cohort, an incomplete response was observed in 15.2% of pa-
tients. Due to the limited sample size, robust identification of independent pre-
dictors of non-response could not be performed. The high frequency of cirrhosis 
could, however, suggest late diagnosis and a population with a more unfavorable 
prognosis. 

Nevertheless, this notion remains debated, as some studies report a prognosis 
comparable to that of isolated AIH when treatment is initiated early [5] [15]. 

 
Table 6. Comparison of overlap syndromes in literature. 

Study Overlap (%) Dominant type 

Our study 42.3% AIH-PBC 

Sohal et al. 2025 [9] 10% - 30% AIH-PBC 

Czaja 2013 [16] Variable frequency Mixed 

Boberg et al. [5] ~20% Mixed 

6. Conclusions 

In our Moroccan tertiary-care cohort, overlap syndromes accounted for a high 
proportion of autoimmune hepatitis cases, with a clear predominance of AIH-
PBC overlap. 

These patients showed a mixed hepatocellular and cholestatic profile, frequent 
anti-mitochondrial antibody positivity, histological biliary lesions, and a high rate 
of cirrhosis at diagnosis. 

Despite this advanced disease profile, most patients achieved complete biochem-
ical remission after combining therapy with immunosuppression and ursodeoxy-
cholic acid. Our findings highlight the importance of actively screening for overlap 
features in patients with autoimmune hepatitis, particularly in the presence of cho-
lestasis, and support the role of liver biopsy in difficult or atypical cases. 

Prospective multicenter studies are required to better assess long-term progno-
sis and predictors of incomplete response. 
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Abbreviations 

AIH autoimmune hepatitis PBC: primary biliary cholangitis 

PSC 
primary sclerosing cholangitis GGT: gamma-glutamyl transferase 
ALP: alkaline phosphatase 

ALT alanine aminotransferase 

ANA antinuclear antibodies UDCA: ursodeoxycholic acid 
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