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Objectives: This is a cohort study of 134 children and adolescents with a

known diagnosis of autoimmune hepatitis (AIH). During follow-up, some of

them developed autoimmune sclerosing cholangitis (ASC). This study

describes the characteristics of the patients upon diagnosis, and their response

to treatment and any complications, and compares the patients who developed

ASC during follow-up (ASC group) with those who did not (AIH group).

Methods: A total of 73.1% of the patients were girls with a median age upon

diagnosis of 10.41 (7.41–12.53) years.

Results: Of 134 patients, 28 (20.9%) developed cholestatic manifestations,

with features of ASC. A few differences were observed between the AIH and

ASC groups when they were analyzed by x2 test, such as the smaller

predominance of girls in ASC group (P¼ 0.04), and more common

asymptomatic presentation in the ASC group (P¼ 0.01). Cirrhosis was

observed in 68% of biopsies, with no significant difference between

groups (P¼ 0.43). Of 16 deaths, 15 were in the AIH group and 1 in the

ASC group (P¼ 0.22). Of 11 transplants, 10 were in the AIH group and one

in the ASC group (P¼ 0.53). The presence of cirrhosis at baseline was

associated with a smaller survival probability (P¼ 0.015). The survival rate

by Kaplan-Meier method was 94% at 5 years and 80% at 10 years, and was

similar in both the groups (P¼ 0.08).

Conclusions: No statistically significant difference was observed between

the groups in relation to prognosis and response to treatment.

Key Words: autoimmune hepatitis, characteristics, children, overlap

syndrome, prognostic
(JPGN 2016;63: 76–81)

utoimmune hepatitis (AIH) is a chronic inflammatory dis-
ease, but is rare in childhood and adolescence (1); it is related
A

to the loss of immunological tolerance to one’s own liver (2–6).
AIH has variable clinical manifestations (7–11). The peak inci-
dence is in the second and third decades of life (4). It is associated
with female sex, hypergammaglobulinemia, the presence of auto-
antibodies, and other autoimmune conditions in the patient and
their families (11,12). The diagnosis is based on a scoring system
(12–14) and exclusion of other chronic liver diseases. Primary
sclerosing cholangitis (PSC), by contrast, is a progressive hepato-
biliary disease of unknown etiology characterized by inflammation
and stenosis of the intra- and extrahepatic biliary ducts (15,16).
Diagnosis relies on evidence of abnormalities of the intra-
or extrahepatic ducts, such as stenosis or dilatation on cholangio-
graphy (15).

Overlap between the manifestations of cholestasis and the
classic manifestations of AIH, similar to PSC or primary biliary
cirrhosis (PBC), has been described (2,11,16–19). Gregorio et al
(18) proposed the term autoimmune sclerosing cholangitis (ASC)
for children with radiographic features suggestive of sclerosing
cholangitis and with a biopsy revealing interface hepatitis, associ-
ated with the presence of high levels of antibodies and
ghts reserved.

GN � Volume 63, Number 1, July 2016

mailto:adrianatr92@gmail.com
http://dx.doi.org/10.1097/MPG.0000000000001125


JPGN � Volume 63, Number 1, July 2016Clinical Characteristics and Prognosis in Children and Adolescents With Autoimmune
Hepatitis and Overlap Syndrome
immunoglobulin G in the serum (8,18,20). The response to treat-
ment and prognosis of these patients is still uncertain, necessitating
further studies to determine more appropriate management of
this group.

Therefore, the present study aims to compare patients who
developed ASC with those who did not, in an attempt to identify
differences between the 2 groups, as well as their responses
to treatment.

METHODS
This was a cohort study of 134 children and adolescents up to

18 years of age, with a known diagnosis of AIH, treated in the
Hepatology Division of the Pediatric Gastroenterology Department
at the Clinical Hospital of the Federal University of Minas Gerais
(UFMG) from January 1986 to March 2014. The UFMG Ethics
Committee approved this study.

The diagnosis of AIH was established according to the
criteria set forth by the International Group for the Study of AIH
and a simplified scoring system (12–14), and included patients with
definite or probable diagnosis. A protocol was conducted in all
patients to rule out other chronic liver diseases (21). Upon diagnosis
or during follow-up, those patients who presented increased levels
of gamma glutamyl transferase (GGT) and/or poor response to
immunosuppressive treatment were referred for magnetic resonance
imaging (MRI) of the biliary tract. The diagnosis of ASC was
established when the MRI showed the presence of abnormalities in
the biliary tract, such as stenosis and/or dilatation of the intra- and/
or extrahepatic ducts. Two different trained hepatologists reviewed
the biliary tract images.

Colonoscopy and antineutrophil cytoplasmic antibodies
search was performed only in those who showed changes in MRI.

Clinical, Laboratory, and Histopathological
Evaluation

The study evaluated the clinical presentation and the
findings of laboratory tests. Clinical presentations were classified
into prolonged acute form, similar to the clinical picture of
acute viral hepatitis; chronic form, identified by the presence
of ascites, hepatomegaly, intermittent jaundice, and splenome-
galy; severe liver failure, with appearance similar to fulminant
hepatic failure; and silent, characterized by the absence of
complaints or obvious physical symptoms, but with the presence
of abnormal laboratory test results. The severity rating of liver
disease in patients with cirrhosis was conducted by means of the
Child-Pugh score (22).

The following laboratory tests were conducted: complete
blood count, serum alanine aminotransferase (ALT), aspartate
aminotransferase (AST), alkaline phosphatase (AP), GGT, serum
bilirubin, and serum proteins; quantitative and qualitative autoanti-
body levels, such as antinuclear antibody (ANA), antismooth
muscle antibody (ASMA), and antimicrosomal antibody liver
and kidney type 1 (anti LKM1), were detected by indirect immuno-
fluorescence. Liver tissue was obtained by ultrasound-guided per-
cutaneous puncture or by blind percutaneous biopsy. The fragments
were fixed in 10% formaldehyde-saline and processed according to
routine histological techniques, until paraffin embedding. The
paraffin blocks were cut by a microtome and 4 slides obtained
from each block contained serial histological sections 5- to 7-mm
thick; these were prepared with hematoxylin-eosin, reticular,
and Gomori or Massons trichrome stains. The histopathological
evaluation of the liver was performed by trained pathologists
and reviewed at the Pathology Department of the UFMG
Clinical Hospital.
 Copyright © ESPGHAL and NA
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Evaluation Criteria for the Treatment and
Suspension of Immunosuppression

The treatment consisted of a combination of prednisone
(1–2 mg � kg�1 � day�1, up to 60 mg � day�1) and azathioprine
(1.5 mg � kg�1 � day�1, up to 100 mg � day�1). Prednisone dose
was reduced slowly to maintain the patient in clinical and laboratory
remission. Azathioprine was maintained at the same dose from the
beginning of treatment. In the event of leukopenia (<1500) and/or
thrombocytopenia (<50,000), the introduction of azathioprine was
delayed until the improvement of these parameters; otherwise only
prednisone was maintained. A dose of 15 to 20 mg � kg�1 � day�1 of
ursodeoxycholic acid was added to the treatment for those who
developed ASC. The treatment response was evaluated according to
the criteria of the International Group for the Study of AIH,
published in 1999 (12).

The suspension of pharmacological treatment was possible if
a complete response to treatment had been achieved, characterized
by clinical and laboratory remission (aminotransferases, autoanti-
bodies, and gamma globulin within reference ranges), negative
autoantibodies (ANA, ASMA, anti-LKM1) for at least 24 months,
and no inflammatory activity on liver histopathology. The reactiva-
tion criteria were as follows: presence of any clinical manifestations
suggestive of the disease, elevated aminotransferase levels,
increased gamma globulin fractions, or the reappearance of auto-
antibodies. Any change in at least 1 of these parameters led to
resumption of the original pharmacotherapy.

Liver transplantation was indicated for patients with cirrhosis
and Model for End-Stage Liver Disease score >12, Child-Pugh
grade B8 or greater, or no response to treatment.

Statistical Analysis

Data were analyzed using the Epi Info 7.1.3.3 program
(Atlanta, GA). In order to compare continuous variables, this study
applied analysis of variance testing for parametric data or the Mann-
Whitney/Wilcoxon and Kruskal-Wallis tests when analysis of var-
iance was not recommended. The comparison of the distribution of
categorical variables was analyzed by the 2-tailed Fisher exact test
or x2 test with Yates correction. The result was considered statisti-
cally significant for P< 0.05. Continuous variables without normal
distribution were expressed as medians and interquartile ranges (IR
25%–75%). Continuous variables with normal distribution were
expressed as mean and standard deviation. Survival analysis was
performed using the Kaplan-Meier method correlating classical
AIH and ASC clinical presentations and patients with and without
cirrhosis at diagnosis. The log-rank and Wilcoxon tests were used
and considered significant when P< 0.05.

RESULTS
At baseline, a total of 134 patients had only the diagnosis of

AIH. Ninety-eight (73.1%) were girls; the median age at diagnosis
was 10.41 years (Table 1). Acute (37.3%) and chronic forms
(38.8%) were equally common. Twenty-eight (20.9%) patients
developed cholestatic manifestations during follow-up (ASC
group). The median time between initial diagnosis of AIH and
the characterization of ASC was 5 months, ranging from 2 to 21
months. The comparison between the AIH and ASC groups during
follow-up is shown in Table 1.

Laboratory abnormalities, found in all of the 134 patients at
baseline, are described in Table 2. When comparing AIH group and
ASC group, no statistically significant difference was observed.

Regarding the GGT level in the early follow-up period, no
difference was observed between the AIH and the ASC groups
SPGHAN. All rights reserved.
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TABLE 1. The baseline clinical characteristics of patients with a known diagnosis of autoimmune hepatitis and the comparison between those who

developed autoimmune sclerosing cholangitis during the follow-up (ASC group) and those who did not (AIH group)

Total (134) AIH group (106) ASC group (28) P

Score diagnosis: AIH definitive 73 57 16

AIH likely 61 49 12 0.83

Female sex
�

98 (73.1%) 82 (77.3%) 16 (57.1%) 0.04

Age at diagnosis,y y 10.41 (7.4–12.5) 10.5 (7.3–12.8) 10.7 (8.4–11.5) 0.76

Clinical presentation

Prolonged acute hepatitis
�

50 (37.3%) 42 (39.6%) 8 (28.6%) 0.38

Chronic form
�

52 (38.8%) 38 (35.8%) 14 (50%) 0.19

Liver failure
�

20 (14.9%) 18 (17%) 2 (7.1%) 0.24

Silent
�

11 (8.2%) 5 (4.7%) 6 (21.4%) 0.01

Other
�

1 (0.74%) 1 (0.94%) 0 1

Other autoimmune manifestations

Hemolytic anemia
�

3 (2.2%) 3 (2.8%) 0 0.49

Thyroiditis
�

4 (2.9%) 4 (3.7%) 0 0.38

Vitiligo
�

3 (2.2%) 1 (0.9%) 2 (7.1%) 0.11

Arthritis and/or arthralgia
�

10 (7.5%) 8 (7.54%) 2 (7.1%) 0.65

Acneiform lesions
�

4 (2.9%) 3 (2.8%) 1 (3.5%) 0.61

Autoimmune disease in relatives
�

49 (36.6%) 39 (36.8%) 10 (35.7%) 0.57

Liver disease in relatives
�

14 (10.4%) 11 (10.4%) 3 (10.7%) 0.76

AIH¼ autoimmune hepatitis; ASC¼ autoimmune sclerosing cholangitis.
AIH group: patients who did not develop ASC during follow-up; ASC group: patients who developed ASC during follow-up.
Less frequent autoimmune manifestations: psoriasis (1 patient), uveitis (1 patient), idiopathic thrombocytopenic purpura (1 patient), systemic lupus

erythematosus (1 patient), celiac disease (1 patient), and inflammatory bowel disease (1 patient).�
Number (frequency, %).
yMedian (interquartile range 25%–75%).

TABLE 2. Comparison between autoimmune hepatitis group and autoimmune sclerosing cholangitis group concerning the laboratory parameters

at baseline, the histological changes at the first biopsy and the Child-Pugh score among those patients that received the diagnosis of liver cirrhosis

Total (134) AIH (106) ASC (28) P

DB, mg/dL
�

1.8 (0.6–3.5) 1.85 (0.59–3.5) 1.65 (0.6–4.7) 0.89

TB, mg/dL
�

3.3 (1.34–5.9) 3.55 (1.32–5.7) 2.7 (1.4–7) 0.85

ALT increase (UNL)
�

6.31 (2.53–13.12) 6.31 (2.45–13.41) 6.1 (3.24–12.8) 0.39

AST increase (UNL)
�

9 (4–17) 8.7 (4–17) 10.06 (4.46–18) 0.60

AP increase (UNL)
�

1.22 (0.69–2.06) 1.05 (0.56–2.29) 1.43 (1.11–1.71) 0.70

Ratio AP/AST
�

0.16 (0.045–0.34) 0.16 (0.04–0.32) 0.16 (0.06–0.44) 0.53

Albumin, g/dL
�

3.57 (3.11–3.92) 3.57 (3.1–3.9) 3.57 (3.17–3.94) 0.79

GGT increase (UNL)
�

3.28 (2–5) 3 (1.8–4.33) 4.5 (2.3–6.23) 0.07

IgG increase (UNL)
�

1.67 (0.75–2.5) 1.67 (0.8–2.46) 1.6 (0–2.63) 0.55

ANA: n (%) 77 (57.7%) 59 (55.7%) 18 (64.3%) 0.54

ASMA: n (%) 91 (69.7%) 71 (67%) 20 (71.4%) 0.82

Anti-LKM1: n (%) 5 (3.7%) 5 (4.7%) 0 (0%) 0.58

ANA title
�

1: 320 (160–640) 1: 320 (80–640) 1: 320 (320–640) 0.85

ASMA title
�

1: 320 (80–640) 1: 320 (80–640) 1: 640 (80–640) 0.98

Anti-LKM1 title
�

1: 640 (160–640) 1: 640 (160–640) 0 0.11

Biopsy performed
�

103 81 22

Cirrhosisy 71 (68%) 54 (67%) 17 (77%) 0.43

Hepatitis interfacey 56 (54%) 50 (62%) 6 (27%) 0.008

Rosettesy 27 (26%) 25 (31%) 2 (9%) 0.05

Child-Pugh Az 27% 24% 35% 0.80

Child-Pugh Bz 56% 55% 59% 1.00

Child-Pugh Cz 18% 22% 6% 0.27

AIH¼ autoimmune hepatitis; ALT¼ alanine aminotransferase; ANA¼ antinuclear antibody; Anti-LKM1¼ anti-liver and kidney microsomal antibody type
1; AP¼ alkaline phosphatase; ASMA¼ antismooth muscle antibody; ASC¼ autoimmune sclerosing cholangitis; AST¼ aspartate aminotransferase; Child-
Pugh A¼mild hepatic insufficiency; Child-Pugh B¼moderate hepatic insufficiency; Child-Pugh C¼ severe hepatic insufficiency; DB¼ direct bilirubin;
IgG¼ immunoglobulin G; TB¼ total bilirubin; UNL¼ upper normal limit.�

Median (interquartile range 25%–75%).
yNumber (frequency, %).
zPercentage.

Rodrigues et al JPGN � Volume 63, Number 1, July 2016

78 www.jpgn.org



TABLE 3. The comparison of the treatment response between those patients who developed autoimmune sclerosing cholangitis during the

follow-up (ASC group) and those who did not (AIH group)

Evolution AIH group (106) ASC group (28) P

Treatment type

Prednisone þ azathioprine
�

67 (63.2%) 9 (32.1%) 0.006

Prednisone
�

5 (4.7%) 4 (14.3%) 0.09

Prednisone at first and latter azatioprine was added
�

33 (31.1%) 15 (53.6%) 0.04

Not started
�

1 (0.9%) 0 (0%) 0.47

Response to treatment

Complete response
�

75 (70.8%) 21 (75%) 0.81

No response
�

8 (5.97%) 5 (17,85%) 0.1

Normalization of AMT (aminotransferases)
�

82 (77.35%) 22 (78%) 0.9

Time (mo) of treatment by AMT normalizationy 6 (3–12) 11.5 (5–19) 0.39

Time (mo) of treatment to remissiony 13.5 (6.5–23) 23 (10–27.5) 0.18

Time (mo) of remission in maintenance dosey 84 (36–156) 36 (24–60) 0.03

Patients with a relapse during treatment
�

41 (38.67%) 16 (57.1%) 0.04

AIH¼ autoimmune hepatitis; AMT¼ aminotransferases; ASC¼ autoimmune sclerosing cholangitis
AIH group, patients with AIH who did not develop ASC; ASC group, patients with AIH who develop ASC.�

Number (frequency, %).
yMedian (interquartile range 25%–75%).
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(P¼ 0.07). Those patients whose GGT level increased during
follow-up period, however, had the diagnosis of overlap syndrome
more often than those whose GGT level remained normal
(P¼ 0.018). It was also observed that none of the patients whose
GGT values were normal or rose up to 1.5 times the upper normal
limit at baseline developed ASC (P< 0.017).

Thirty-six patients presented increased levels of gamma
glutamyl transferase (GGT) and/or poor response to immunosup-
pressive treatment and were referred for magnetic resonance ima-
ging (MRI) of the biliary tract. Twenty-five showed stenosis and/or
dilatation of the intrahepatic ducts and 3 patients had both, extra-
and intrahepatic changes.

Regarding histological findings, biopsy was performed just
once at baseline in most patients (Table 2). The clinical condition of
some patients would not permit biopsy, which was delayed until
their condition improved. Patients with AIH had a higher frequency
of interface hepatitis than the overlap syndrome group (P¼ 0.008).
Regarding the presence of rosettes, the difference only showed a
trend (P¼ 0.05). No difference was identified between the groups
(P¼ 0.43) when comparing the presence of cirrhosis or the Child-
Pugh score.

The most common treatment was the combination of pre-
dnisone and azathioprine (63.2%), followed by the use of predni-
sone at baseline with azathioprine added later (31.1%).
Cyclosporine and mycophenolate were prescribed for 1 patient
by the transplantation team. This patient responded well to treat-
ment, transplantation was not needed, and the treatment was later
changed. Relapses were frequent and occurred most often in the
ASC group in which 51.7% of those who had responded to treat-
ment had at least 1 versus 38.67 % in AIH group (P¼ 0.04). The
number of relapses per patient was 1 (0–2); this median was also 1
(0–1) in the AIH group, and 1 (1–3) among those with ASC
(P¼ 0.018). The total of relapses were 1 to 9 among patients with
AIH and 1 to 7 in ASC group; however, 21% of the patients with
ASC had 3 or more relapses against 7.5% in AIH group (P¼ 0,032).
Among patients with relapse, only 6 died. The probability of death
was similar between patients who did or did not present with relapse
during treatment (P¼ 0.45). Treatment was discontinued in 15
(11.2%) patients with AIH; however, reactivation occurred in 4
(26.7%). The comparison between the clinical course and response
to treatment between AIH and ASC groups is shown in Table 3.
 Copyright © ESPGHAL and NA
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Of 16 deaths (11.9%), 15 (14%) were in the AIH group and 1
(3.5%) in the ASC group (P¼ 0.32). The causes of death were end-
stage liver failure (9/16), septic shock (3/16), digestive hemorrhage
(1/16), intracranial bleeding (1/16), motorcycle accident (1/16), and
chirurgical complications during liver transplantation (1/16). The
end-stage liver failure was linked to not taking the medicines (5/9),
digestive bleeding (2/9), and treatment failure (2/9). Of 11 patients
(8.2%) who underwent liver transplant, 10 (9.4%) were in the AIH
group and 1 (3.5%) in the overlap syndrome group (P¼ 0.28). One
death and no relapse occurred in patients submitted to liver trans-
plant. The median follow-up was 6.08 (2.75–10.5) years in the total
group of patients, 7.08 (2.67–11.67) years in the AIH group, and
4.08 (2.75–7.16) years in the ASC group (P¼ 0.06). Nine patients
(6.7%) of the total presented treatment complications, but no
difference was observed between patients in the AIH and ASC
groups (P¼ 0.23). The observed complications were thrombocy-
topenia (2 patients), pancreatitis (2), diabetes mellitus (1), leuko-
penia (1), and pancytopenia (1).

Survival analysis was performed using the Kaplan-Meier
method, comparing patients from AIH and ASC groups, and no
significant difference was identified (log-rank: P¼ 0.4), Wilcoxon
test: P¼ 0.37). In a comparison of AIH and ASC groups, the 5-year
survival rate was 93% and 89%, and the 10-year survival rate was
79% and 89%, respectively.

The probability of survival among patients with and without
cirrhosis at baseline revealed a significant difference (log-rank:
P¼ 0.0159, Wilcoxon test: P¼ 0.0194). Pearson correlation coef-
ficient was 0.97. In patients with cirrhosis, the 5-year survival rate
was 88%, and the 10-year survival rate was 76%. In patients without
cirrhosis, the survival rate was 100% at both 5 and 10 years. Some of
the patients (31/23%) had no record of having biopsies. Among
these, the 5-year survival rate was similar to those without cirrhosis,
but the 10-year survival rate was lower (Fig. 1); the rates in this
group were 100% and 87%, respectively.

With regard to clinical presentation, the following 5- and 10-
year survival rates were found. Among those with the acute form,
the 5- and 10-year survival rates were 100% and 83%, respectively.
Among those with the chronic form, they were 84% and 82%.
Among those with the acute/fulminant form, they were 83% and
72%. For those with the silent form the 5- and 10-year survival rates
were both 89% (log-rank: P¼ 0.5, Wilcoxon test: P¼ 0.27).
SPGHAN. All rights reserved.
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FIGURE 1. Probability of survival among the patients according to the
presence or absence of cirrhosis at baseline. Kaplan-Meier method:

(log-rank: P¼0.015, Wilcoxon test: P¼0.019).
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DISCUSSION
AIH is defined by clinical, laboratory, and histological

criteria that have been specifically revised to exclude cholestatic
manifestations (19). The estimated frequency of the cholestatic
phenotype is 14% to 20%, and is 2% to 11% in adults with the AIH/
PSC overlap syndrome (19). This study aimed to determine the
possible differences between patients with AIH who did and did not
develop overlap syndrome. The reasons for the coexistence of these
phenotypes in AIH are still uncertain. They could be part of the
same disease with different clinical manifestations of a transitional
stage in the evolution of PSC, or they may be 2 coexisting but
different autoimmune diseases (18). The ASC happens mostly in
patients with AIH or patients with inflammatory bowel disease or
both (15). In this cohort, patients showed predominantly AIH
phenotype. That could be an explanation by the low number of
patient with inflammatory bowel disease.

There is also uncertainty concerning the course and the
prognosis of these groups. The presence of signs of cholestasis,
such as an increased level of AP and/or GGT, presence of aggres-
sive involvement of the biliary tract seen on histological exam, or
changes found on cholangiography are associated with a worse
response to conventional therapy with corticosteroids (19).

The clinical presentations most often found in this cohort
differed somewhat from those reported by other authors who
observed a higher frequency of acute forms (3,23–27). In this
cohort, the acute and chronic forms appeared equally common.
When the data of the 2 groups were analyzed separately, it was,
however, found that the acute form was more frequent in the AIH
group, whereas in the ASC group, the chronic form was more
common. The silent form was observed more frequently among the
ASC group than among those of the AIH group. Concerning sex, a
less-pronounced frequency in girls was observed in the ASC group,
which has also been observed by other authors (15,18).

Laboratory findings at baseline were similar in both groups in
this study. Gregorio et al (2001) studied 28 children and adolescents
with AIH and 27 with ASC and reported higher values of total
bilirubin, AST, and international normalized ratio in the AIH group,
as well as higher values of the AP/AST ratio, and a higher proportion
of positive antineutrophil cytoplasmic antibody in the ASC group.
The authors found no differences in GGT levels or positive results for
other autoantibodies or immunoglobulins (18). Rojas et al (27) in
2014, in a study involving 34 children and adolescents, in which 23
had AIH and 11 had ASC, found a few differences, such as a higher
level of AST and positive ANA rates in the AIH group, and a higher
level of GGT in the ASC group. In the present study, the level of GGT
 Copyright © ESPGHAL and NA
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at baseline was similar in the 2 groups, but during the follow-up
period, an increase suggested overlap syndrome.

Regarding histology at baseline, not all patients had biopsy
performed, mostly due to critical clinical status and coagulopathy;
however, they showed clinical and laboratory signs suggestive of
AIH. In all who had a biopsy (103/134), histopathology was
suggestive of AIH, but there were no biliary changes or lesions.
As this was a long-term cohort study, some of these critical patients
had the diagnosis of AIH established before 2008, according to the
criteria set forth in 1993 or 1999 (12–14). Interface hepatitis was
more prevalent in the AIH group. Presence of cirrhosis was
observed in more than half of the biopsies, which was similar in
both groups. Gregorio et al (18) in 2001 found interface hepatitis to
be the main biopsy feature in both groups; however, changes in the
histology of the bile ducts could also be observed in the overlap
group, which was not observed in the present study. Gregorio et al
(18) found a 15% prevalence of cirrhosis in patients with overlap
syndrome, compared with 23% in patients with AIH. In this article,
another biopsy was not performed by the time the changes on
cholangiography were observed, because it was believed that those
changes were sufficient for a diagnosis of ASC. This could be a
reason why there was no biliary component or biliary cirrhosis in
the ASC group. Another possibility was that established cirrhosis
may have hindered histological evaluation.

In this study, the diagnosis of overlap syndrome was estab-
lished by magnetic resonance cholangiography, which was recom-
mended in those with GGT changes during follow-up, those whose
response to treatment was considered unsatisfactory, or those who
had no response to treatment. Of 134 patients studied, 28 (20.9%)
developed cholestatic manifestations. In this study, the median time
between initial diagnosis of AIH and the characterization of overlap
syndrome was 5 months, ranging from 2 to 21 months.

Proper treatment improves the prognosis and reduces the
formation of fibrosis and progression to cirrhosis in patients with
AIH (9,21). The expected frequency of remission with treatment is
around 80% (6,28). In this study, most patients (78.3%) improved
with treatment, but relapses were frequent. The presence of relapses
did not change the survival rate.

Although some authors report that adults with overlap syn-
drome are less responsive to treatment (20), no difference was
observed in response to treatment or in prognosis among AIH or
ASC groups in the present study. The frequency of complete response
to treatment was similar among AIH and ASC groups. The percentage
of patients who experienced relapse was higher in the ASC group, but
this did not change the survival rate. Liver transplantation was
performed in 8.2% of patients, similar to that in the report of
Mieli-Vergani and Vergani (24) that identified the need for trans-
plantation in 8.5% of patients after 8 to 14 years of treatment.

In the present study, the observed survival rate ranged from
78% to 100%. The presence of overlap or the presentation form did
not influence the survival rate, but the presence of cirrhosis at
baseline did. Gregorio et al (2001) reported a good prognosis for
patients with overlap syndrome, with a survival rate reaching 100%
after 7 years of follow-up, and 4 of 27 patients requiring trans-
plantation at between 2 and 11 years of treatment.

The question of whether AIH and overlap syndrome are
different diseases or different clinical manifestations of the same
disease remains. This study series showed that the 2 groups had
similar presentations regarding clinical, laboratory, and histopatho-
logical changes. The overlap syndrome, however, revealed a less-
pronounced predominancy in girls, whereas the silent form
appeared more often. Moreover, an increase in GGT levels during
follow-up was also more significant in the ASC group. On the other
hand, normal GGT levels at baseline were not found among patients
with ASC. There was no statistically significant difference between
SPGHAN. All rights reserved.
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the groups regarding the prognosis and response to treatment.
Relapses did occur, but, however, did not affect the survival rate
and the need for liver transplantation. On the other hand, the
presence of cirrhosis was linked to a decrease in the probability
of survival, regardless of the group and clinical presentation.

REFERENCES
1. Deneau M, Jensen MK, Holmen J, et al. Primary sclerosing cholangitis,

autoimmune hepatitis, and overlap in Utah children: epidemiology and
natural history. Hepatology 2013;58:1392–400.

2. Czaja AJ. Challenges in the diagnosis and management of autoimmune
hepatitis. Can J Gastroenterol 2013;27:531–9.

3. Ngu JH, Wallace MC, Merriman TR, et al. Association of the HLA locus
and TNF with type 1 autoimmune hepatitis susceptibility in New
Zealand caucasians. Springerplus. http://www.springerplus.com/con-
tent/2/1/355. Published July 30, 2013. Accessed September 18, 2013.

4. Ferri PM, Ferreira AR, Miranda DM, et al. Diagnostic criteria for
autoimmune hepatitis in children: a challenge for pediatric hepatolo-
gists. World J Gastroenterol 2012;18:4470–3.

5. Liu PMF, Miranda DM, Fagundes EDT, et al. Autoimmune hepatitis in
childhood: the role of genetic and immune factors. World J Gastro-
enterol 2013;19:4455–63.

6. Strassburg CP, Manns MP. Treatment of autoimune hepatitis. Semin
Liver Dis 2009;29:273–85.

7. Mieli-Vergani G, Vergani D. Autoimmune hepatitis in children: what is
different from adult AIH. Semin Liver Dis 2009;29:297–306.

8. Floreani A, Liberal R, Vergani D, et al. Autoimmune hepatitis: contrasts
and comparisons in children and adults–a comprehensive review. J
Autoimmun 2013;46:7–16.

9. Czaja AJ. Special clinical challenges in autoimmune hepatitis: the
elderly, males, pregnancy, mild disease, fulminant onset, and nonwhite
patients. Semin Liver Dis 2009;29:315–30.

10. Bogdanos DP, Mielei-Vergani G, Vergani D. Autoantibodies and their
antigens in autoimmune hepatitis. Semin Liver Dis 2009;29:241–53.

11. Mileti E, Rosenthal P, Peters MG. Validation and modification of
simplified diagnostic criteria of autoimmune hepatitis in children. Clin
Gastroenterol Hepatol 2012;10:417–21.

12. Alvarez F, Berg PA, Bianchi FB, et al. International Autoimmune
Hepatitis Group Report: review of criteria for diagnosis of autoimmune
hepatitis. J Hepatol 1999;31:929–38.

13. Johnson PJ, McFarlane IG. Meeting Report: International Autoimmune
Hepatitis Group. Hepatology 1993;18:998–1005.
 Copyright © ESPGHAL and NA

www.jpgn.org
14. Hennes EM, Zeniya M, Czaja AJ, et al. Simplified criteria for the
diagnosis of autoimmune hepatitis. Hepatology 2008;48:169–76.

15. Girard M, FranchiAbella S, Lacaille F, et al. Specificities of sclerosing
cholangitis in childhood. Clin Res Hepatol Gastroenterol 2012;36:
530–5.

16. Angulo P, Lindor KD. Primary sclerosing cholangitis. Hepatology
1999;30:325–32.

17. Ravinovitz M, Demetris AJ, Bou-Abboud CF, et al. Simultaneous
occurrence of primary sclerosing cholangitis and autoimmune chronic
active hepatitis in a patient with ulcerative colitis. Dig Dis Sci
1992;37:1606–11.

18. Gregorio GV, Portmann B, Karani J, et al. Autoimmune hepatitis/
sclerosing cholangitis overlap syndrome in childhood: a 16-year pro-
spective study. Hepatology 2001;33:544–53.

19. Czaja AJ. Cholestatic phenotypes of autoimmune hepatitis. Clin Gas-
troenterol Hepatol 2014;12:1430–8.

20. Hadzic N, Hierro L. Autoimmune liver disease: novelties in manage-
ment. Clin Res Hepatol Gastroenterol 2014;38:273–6.

21. Ferreira AR, Roquete MLF, Toppa NH, et al. Effect of treatment of
hepatic histopathogy in children and adolescents with autoimmune
hepatitis. J Pediatr Gastroenterol Nutr 2008;46:65–70.

22. Pugh RN, Murray-Lyon IM, Dawson JL, et al. Transection of the
oesophagus for bleeding oesophageal varices. Br J Surg 1973;
60:646–9.

23. Abdollahi MR, Somi MH, Faraji E. Role of international criteria in the
diagnosis of autoimmune hepatitis. World J Gastroenterol 2013;
19:3629–33.

24. Mieli-Vergani G, Vergani D. Pediatric autoimmune liver disease. Arch
Dis Child 2013;98:1012–7.

25. Migita K, Nakamura M, Abiru S, et al. Association of STAT4 poly-
morphisms with susceptibility to type-1 autoimmune hepatitis in the
Japanese population. Plos One. http://journals.plos.org/plosone/arti-
cle?id=10.1371/journal.pone.0071382. Published August 22, 2013.
Accessed September 20, 2013.

26. Couto CA, Bittencourt PL, Porta G, et al. Anti-smooth and anti-actin
antibodies are indirect markers of histological and biochemical activity
of hepatitis. Hepatology 2014;59:592–600.

27. Rojas CP, Bodicharla R, Campuzano-Zuluaga G, et al. Autoimmune
hepatitis and primary sclerosing cholangitis in children and adolescents.
Fetal Pediatr Pathol 2014;33:202–9.

28. Yeoman AD, Westbrook RH, Zen Y, et al. Early predictors of corti-
costeroid treatment failure in icteric presentations of autoimmune
hepatitis. Hepatology 2013;53:926–34.
SPGHAN. All rights reserved.

81

http://www.springerplus.com/content/2/1/355
http://www.springerplus.com/content/2/1/355
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0071382
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0071382

	Clinical Characteristics and Prognosis in Children and Adolescents With Autoimmune Hepatitis and Overlap™Syndrome
	METHODS
	Clinical, Laboratory, and Histopathological Evaluation
	Evaluation Criteria for the Treatment and Suspension of Immunosuppression
	Statistical Analysis

	RESULTS
	DISCUSSION


