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ABSTRACT

Introduction: The comorbidity of autoimmune hepatitis (AIH) and Wilson’s disease (WD) can be considered, 
but has never been proven based on therapeutic response. There is a risk of misdiagnosis with standard diag-
nostic approaches. We describe a case of a challenging patients where final diagnosis could not be established 
with primary diagnostic approaches, and we question the coexistence of AIH and WD.
Material and methods: We identified four cases among 165 patients with WD and 321 with AIH treated in 
our hospital, whose primary diagnosis was changed or questioned, analysis of which shows the difficulty in 
differentiating between these two diseases.
Results: We presented four patients – three of them were diagnosed because of elevated serum aminotransferases 
activity and one due to acute hepatic failure. The three children were initially diagnosed as AIH, but after meticu-
lous screening, WD was diagnosed. In the fourth case, WD was diagnosed from the beginning, but some autoim-
mune features and an incomplete response to the treatment prompted us to use steroids to achieve full recovery.
Conclusions: WD can usually be distinguished from AIH, but in selected cases differential diagnosis is chal-
lenging. It seems to be extremely important to carry out a complete diagnostic set for WD in patients with 
initial diagnosis of AIH with poor response to steroids. In a large cohort of patients with WD and with AIH, 
only one seemed to have comorbidity, but even in this case AIH was not fully confirmed.
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INTRODUCTION

Wilson’s disease (WD) is an autosomal-recessive hu-
man copper-storage disorder caused by mutations within 
the ATP7B gene located in chromosome 13 with an in-
cidence in most populations of one in 30,000 [1]. It can 
present with variable symptoms (hepatic and neuropsy-
chiatric). Establishing the diagnosis of WD is straightfor-
ward if major clinical and laboratory features are present, 
but can be difficult in some cases [2, 3]. 

Autoimmune hepatitis (AIH) is a progressive inflam-
matory liver disorder characterised serologically by high 
levels of aminotransferases (TA) and immunoglobulin G 
(IgG), presence of autoantibodies, and histologically by 
interface hepatitis when other aetiologies (e.g. viral, met-
abolic) were excluded [4, 5]. 

Both AIH and WD can present as acute fulminant or 
chronic hepatitis. The diagnosis of AIH is based on dis-
ease criteria and exclusion of WD. Comorbidities can be 
also considered but, even if such claims exist in the liter-
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ature, they have never been proven based on therapeutic 
response. Sometimes, there is a significant risk of misdi-
agnosis, even if the standard diagnostic approaches were 
applied. Differential diagnosis or comorbidities of WD 
and AIH are claimed to be challenging and extremely im-
portant - still, the difficulties have never been described 
thoroughly based on clinical reports of several cases.

 We describe challenging patients in whom the ulti-
mate diagnosis of one of the diseases could not be es-
tablished with the primary diagnostic approach, and we 
question the coexistence of AIH and WD.

MATERIAL AND METHODS

From 1996 to January 2017, in our Department of 
Gastroenterology, Hepatology, Nutritional Disorders and 
Paediatrics, we diagnosed WD in 161 children, and we 
identified 321 patients with AIH. The diagnosis of WD 
was based on the Ferenci scoring system [6, 7] with con-
firmation by mutation analysis in most cases. AIH was 
identified based on the elevated activity of aminotransfer-
ases, the level of IgG, the presence of auto-antibodies and 
histological changes (interface hepatitis) with exclusion 
of other aetiologies. 

Among 161 patients with WD and 321 patients with 
AIH, we identified four cases with WD, treated in our 
hospital, in whom primary diagnosis was changed or 
questioned which shows the difficulty in differentiating 
between these two diseases.

Data were collected from patients’ medical histories 
and analysed retrospectively. The Local Ethics Committee 
approved the study.

RESULTS

PATIENT 1

A 13-year-old girl was admitted to a local hospital 
due to stomach pain. Laboratory tests were performed 
and revealed high activity of TA and gamma-glutamyl-

transferase (GGTP) and high levels of proteins, gamma 
globulins (14.98 g/l). At that time the child was moni-
tored without therapy, and after 7 months she was ad-
mitted again for further examination. AT and GGTP 
activity were still elevated: aspartate aminotransferase 
(AspAT) 83 U/l, alanine aminotransferase (AlAT) 123 
U/l, GGTP 69 U/l. Hepatomegaly was diagnosed by 
ultrasound (US). Viral hepatitis was excluded. Liver 
biopsy was performed and – based on liver histology 
(steatohepatitis and fibrosis – Fig. 1), positive antinucle-
ar antibodies (ANA) and an elevation of IgG (Table 1) 
– AIH was diagnosed. Prednisone therapy was initiated, 
but it was not effective, and after 1 month azathioprine 
(AZT) was added to the therapy. After six months of 
unsuccessful treatment a second biopsy was done. It re-
vealed the progression of steatosis and chronic inflamma-
tion (Table 2). Nevertheless, the therapy was continued. 
After one year from the onset of the first symptoms, the 
girl was admitted to our clinic and was tested for WD 
which was diagnosed based on her ceruloplasmin level, 
24-hour urinary copper excretion, liver-copper concen-
tration and a molecular genetic test (Ferenci score – FS:  
10 points). Penicillamine therapy was introduced, and 
glucocorticosteroids (GC’s) and AZT were withdrawn, 
leading to normal liver function tests.

PATIENT 2

An 11-year-old boy was admitted to a local hospital 
because of stomach pain and vomiting. In laboratory tests 
unconjugated hyperbilirubinemia was observed and hep-
atomegaly with portal hypertension was diagnosed by US. 
In gastroscopy erosive gastritis due to Helicobacter pylori 
infection was diagnosed and proper treatment was ini-
tiated. In repeated laboratory tests TA activity was ele-
vated (AspAT 313 U/l, AlAT 231 U/l). Viral causes were 
excluded, and the patient was transferred to our clinic 
for further investigation. He primarily did not fulfil the 
Ferenci criteria for WD (Table 1), however liver copper 
content determination was not carried out at that time. 

FIGURE 1. Patient 1
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Based on the detection of typical auto-antibodies (ANA, 
anti-smooth muscle antibody – ASMA) and liver histol-
ogy (severe inflammation and fibrosis – Fig. 2) (Table 2) 
prednisolone therapy was initiated. Gamma globulins and 
IgG levels were within normal limits. After one year the 
child developed psychiatric (depressive) and neurological 
symptoms (bradykinesia, gait abnormalities, visual acuity 
disturbances). Brain magnetic resonance imaging (MRI) 
revealed specific abnormalities (hypertensive focus in T2 
images in the globus pallidus). Based on the ceruloplas-
min level, neurological symptoms, and a molecular in-
vestigation, WD was diagnosed (FS: 4 points) and zinc 
therapy was initiated. Meanwhile, the patient was diag-
nosed with Crohn’s disease. The patient was treated with 
zinc, AZT and 5-aminosalicylic acid (5-ASA) with a good 
clinical and laboratory response.

PATIENT 3

A 5-year-old girl was admitted to our clinic due to 
elevated activity of TA (AspAT 125 U/l, AlAT 205 U/l). 
Initially, she had been diagnosed in a local hospital, where 
viral causes, α1-antitrypsin deficiency and cystic fibrosis 
as well as WD were excluded (her serum ceruloplasmin 
level and 24-hour urine-copper excretion were within 
normal limits). In our hospital, repeated laboratory tests 
for WD revealed no abnormalities (Table 1). Liver biopsy 
was inconclusive (periportal inflammation, severe steato-
sis with no cholestasis – Fig. 3) (Table 2). However, due 
to elevated TA, positive autoantibodies (ANA 1 : 320, 
ASMA 1 : 80) and inflammation shown in liver biopsy, 
because other aetiology could not be established, pred-
nisolone therapy was initiated. After one year of therapy,  

TABLE 1. Diagnostic tests and response to therapy 

Parameter Patients

1 2 3 4

Diagnosis of AIH ANA 1 : 640
Gamma-globulins 

16.2 g/l
IgG 2824.5 mg%

Inflammation, cirrhosis

ANA 1 : 640, 
ASMA 1 : 160

IgG – WNL
Severe inflammation, 

severe fibrosis

ANA 1 : 320
ASMA 1 : 80
IgG – WNL

Periportal inflammation, 
severe steatosis

ANA 1 : 40
ASMA 1 : 40
IgG 15.4 g/l

Steatohepatitis 
and fibrosis

Primary exclusion 
of WD

Tests not performed CP 16 mg/dl
Urine copper 23 µg/24 h

CP 24 mg/dl
Urine copper 50 µg/24 h

–

Final diagnosis 
of WD

CP < 7 mg/dl
Urine copper 151.2 µg
Liver tissue 736.8 µg/g

2 mutations

Neurological symptoms
CP 19 mg/dl
1 mutation

CP 14 mg/dl
Liver tissue 879 µg/g

2 mutations

CP 16 mg/dl
Urine copper 4901 µg

2 mutations
KF ring

Response 
to steroids/AZT

GC’s – slight Yes GC’s – slight Yes

Response to Zn, 
D-p. or trientine

D-p. – yes Zn – yes D-p. – yes D-p. – yes
Than because 

of neutropenia 
– trientine

Steroid 
withdrawing/tapered

Withdrawn Tapered (still getting 
because of CD)

Withdrawn No

Comorbidities – Crohn disease – –

AIH – autoimmune hepatitis, ANA – antinuclear antibodies, ASMA – anti-smooth muscle antibody, IgG – immunoglobulin G, WNL – within normal limits, WD – Wilson’s disease, CP – ceruloplasmin,  
AZT – azathioprine, GC’s – glucocorticosteroids, KF – Kayser-Fleischer, Zn – zinc, D-p. – D-penicillamine, CD – Crohn’s disease

TABLE 2. Liver histology described according to the modified Kleiner scoring system

Parameter Patient

1 2 3 4

Portal inflammation 0–3 2 1 2 0 1 1 0 2 0

Lobular inflammation 0–3 0 0 0 0 0 0 0 1 0

Macrovesicular steatosis 0–3 2 0 0 0 1 2 2 0 0

Microvesicular steatosis 0–3 2 0 0 0 1 3 2 1 0

Fibrosis 0–4 4 2 3 3 2 3 3 4 1

Cholestasis 0–3 0 0 0 0 0 0 0 0 0
Modified Kleiner scoring system – semiquantitative scoring system used for non-alcoholic fatty liver disease
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TA was still elevated. In the second diagnostic approach 
WD was diagnosed based on a low serum-ceruloplasmin 
level and increased liver-copper concentration, finally 
confirmed by a molecular test (FS: 7 points). Penicillamine 
therapy was initiated, and after one year steroids were 
withdrawn leading to normal liver function test results.

PATIENT 4

The last patient, a 15-year-old girl, was admitted to 
our clinic with acute hepatitis, and was primarily di-
agnosed with WD based on the ceruloplasmin level, 
24-hour urinary copper excretion, presence of Kayser- 
Fleischer rings, and a molecular test (FS: 9 points). Pen-
icillamine therapy was started but one month later, be-
cause of thrombocytopenia and increased TA activity 
based on positive ANA (1 : 40) and ASMA (1 : 40) and 
elevated IgG (15.4 g/l), steroids were added to the ther-
apy (a liver biopsy could not be performed at that time 
because of clotting disturbances) with positive response. 
After the next 4 weeks, the administration of trientine 
was initiated, and penicillamine was withdrawn, due to 

severe neutropenia. Liver biopsy was performed after 
the correction of coagulation disturbances and showed 
steatohepatitis and fibrosis (Fig. 4, Table 2). Six months 
later, we gradually reduced trientine and started zinc 
therapy. After the next 7 months, TA was slightly elevated 
again. Due to abnormalities indicated by laboratory tests, 

FIGURE 2. Patient 2
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FIGURE 3. Patient 3
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FIGURE 4. Patient 4
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low-dose GCs therapy was resumed, and the patient was 
transferred to the hepatic outpatient clinic for adults (she 
was 18 years old).

DISCUSSION

In acute liver failure and in chronic hepatitis, especial-
ly in children, correct diagnosis and selecting the appro-
priate therapy still remains a challenge in selected patients 
in spite of advanced biochemical, histological and molec-
ular techniques.

There were several reasons for the delayed diagnosis 
of WD in our cohort: the diagnosis was missed because 
the standard diagnostic tests for WD were not applied in 
the local hospital (patient 1), the biochemical basic cop-
per metabolic tests did not indicate WD (ceruloplasmin 
and urinary copper excretion, patients 2 and 3) or the 
diagnosis of WD was established but comorbidity with 
AIH still could not be excluded.

Based on the experience of our clinic and case reports 
from other centres, it seems to be extremely important 
to perform differential diagnosis between AIH and WD. 
WD can be suspected in any child aged older than 1 year 
with evidence of liver dysfunction [3]. According to the 
recent recommendations, diagnostic testing for WD in 
suspected patients should include liver function tests (se-
rum TA, conjugated and total bilirubin; alkaline phospha-
tase and prothrombin time/INR), serum ceruloplasmin, 
and 24-hour urinary copper excretion [3]. In fact, three of 
our patients were tested for WD and initially WD was ex-
cluded in two of them based on biochemical testing (only 
one child was not diagnosed according to the recommen-
dations). Thus, we showed that WD should be retested 
in patients with poor response to steroid therapy, or in 
cases where neurological or psychiatric symptoms occur. 
We can also speculate that application of combined liv-
er copper determination and molecular diagnosis would 
have allowed an earlier diagnosis of those two patients 
and that the recommended basic biochemical testing (ce-
ruloplasmin and 24-hour urinary copper excretion ) [3] 
is not sufficient to differentiate between AIH and WD. In 
patients with clinical and laboratory-confirmed WD, and 
features of AIH at the same time, starting therapy can 
be considered only with medications for WD, and then 
prednisone therapy may be considered.

Our results confirm the diagnostic value of the scor-
ing system proposed by Ferenci et al., which includes 
clinical, biochemical, histological and molecular find-
ings [6, 7]. This system has already been proven to be 
reliable in children [8]. As indicated in our study, each 
of the diagnostic tests has its limitations and, there-
fore, there is no single test for the diagnosis of WD that 
would be reliable.

On the other hand, a simple and accurate diagnostic 
scoring system for AIH in children has not been estab-
lished for some time. Criteria for diagnosis of AIH were 

formalised in 1993 and revised in 1999. Simplified cri-
teria were developed in 2008 for adults only [9]. Mileti 
et al. presented a retrospective study which supported 
the usefulness of the Simplified Diagnostic Criteria for 
Autoimmune Hepatitis (2008) in children with AIH 
(except in those AIH patients with acute liver failure) 
with 87% sensitivity and 89% specificity. However, the 
group of patients was relatively small (37 children with 
AIH diagnosis and 40 children diagnosed with other 
liver diseases) and there were no patients with WD in 
the control group [10]. The latest diagnostic criteria for 
the diagnosis of juvenile AIH were published in 2018 
by The European Society for Paediatric Gastroenterolo-
gy Hepatology and Nutrition (ESPGHAN) Hepatology 
Committee – however it was not validated in children in 
comparison with other groups of patients [5]. We retro-
spectively put our patients on this scale [5] and none of 
our patients fulfilled the criteria of definite AIH (at the 
time of diagnosis the criteria were not available yet) – 
the scores were as follows: patient 1 – 7 points, patient 2 
– 5 points, patient 3 – 5 points, patient 4 - 3 points. Ac-
cording to Ferri et al., more studies with larger groups 
seem to be necessary to validate diagnostic criteria in 
paediatric patients [11]. In addition, unlike WD, AIH 
diagnosis cannot be verified by a simple single test like 
molecular analysis in WD.

There are only a few cases of simultaneous presen-
tation of WD and AIH reported in the literature. Dara  
et al. described a boy with coexistence of these two dis-
eases as declared by authors. WD was diagnosed based 
on the Ferenci scoring system (7 points) and AIH was 
diagnosed based on the Simplified Diagnostic Criteria for 
Autoimmune Hepatitis. The boy was treated with GCs, 
AZT and penicillamine with good clinical and laboratory 
results. However, there is no evidence that all the medica-
tions were necessary [12]. One may speculate that peni-
cillamine therapy could have been sufficient.

Milkiewicz et al. presented two females, who were  
15 and 23 years old, with classical features of WD and some 
features of AIH. In the first case, prednisolone therapy was 
initiated before the results of screening for WD became 
available. After the patient scored 5 points on the Ferenci 
scale penicillamine treatment was introduced, accompa-
nied by the tapering of the GC’s dose, with good results. 
The second patient had no proper diagnostic approach, but 
on the basis of the normal ceruloplasmin level (40 mg/dl) 
WD was excluded. AIH was diagnosed and prednisolone 
therapy was initiated with an initial improvement. Howev-
er, after less than 3 years, the patient needed a liver trans-
plant, and diagnostic tests performed at that time revealed 
the diagnosis of WD with 6 points on the Ferenci scale 
[13]. We may again speculate that both patients had only 
WD which initially was not properly diagnosed and AIH 
was a false diagnosis. In those cases, like in the case of our 
first patient, steroids were introduced as initial treatment 
and caused transient clinical improvement.
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Normal ceruloplasmin levels, which can occur in 
20% of paediatric and adult patients with WD, can lead 
to a missed diagnosis what was observed in our patient 
number 3 [14]. On the other hand, hypo-ceruloplasmin-
emia could also be observed in other hepatic disorders, 
such as decompensated liver disease, or in other chron-
ic hepatopathies as a congenital glycosylation disorder 
[14]. Ilan et al. reported a case of a 17-year-old female 
with AIH and undetectable ceruloplasmin concentration 
(she did not meet other WD criteria) which increased to 
normal during steroid treatment [15]. Cauza et al. found  
17 cases of hypo-ceruloplasminemia among 2867 screened 
patients with various liver diseases (excluding WD) [16].

Elevated titers of autoantibodies are an indicative of 
AIH but they are not specific as ANA and ASMA can also 
be detected in healthy children as well as in patients with 
other liver diseases, including WD [17]. To our knowl-
edge, there are no systematic studies on autoantibodies in 
WD in children, but Gregorio et al. tested eighty children 
with non-autoimmune liver disease, including 20 patients 
with WD, for autoantibodies (ANA, ASMA, LKM-1). 
Four of them had ANA titers of ≥ 1 : 40 (20%) and one 
patient had ASMA titers of ≥ 1 : 40. It seems that positive 
autoantibodies in WD can be found even if the diagnosis 
of AIH is not confirmed [18]. Autoantibody in WD can 
be induced by hepatocyte necrosis, especially in the early 
stages of this disease [12].

Neither histological hallmarks are sufficient to distin-
guish one disease from another. As no histopathological 
feature of WD is specific — microvesicular and macrove-
sicular steatosis, inflammation, fibrosis and cirrhosis, all 
are seen in other conditions — histopathological findings 
in the liver are not diagnostic criteria in WD [14, 19]. 
However, liver steatosis should increase alertness and lead 
to wider testing for WD. In AIH, typical histopathologi-
cal features are interface hepatitis, emperipolesis (active 
penetration by one cell into and through a larger cell), 
and hepatic rosette formation (each of the three features 
has to be present to be considered as typical). However, 
some patients with WD can demonstrate active inflam-
matory changes, even significant interface hepatitis with 
prominent plasma cells; in these cases distinction from 
AIH can be difficult [20]. Ultimately, in difficult cases, 
a liver biopsy should be performed, whenever possible, 
to complement the diagnostic approach and mark the 
liver-copper content [19].

Establishing the diagnosis in the setting of acute liver 
failure (ALF) is the most challenging and still critical due 
to differences in treatment; in WD chelator therapy can 
be effective, but the improvement occurs after a longer 
period of treatment, whereas patients with ALF due to 
AIH can respond to GC’s. Moreover, there are different 
criteria for liver transplantation in the course of ALF due 
to WD and AIH [21]. Santos et al. described a 17-year-old 
girl with ALF who presented with clinical and histological 
features consistent with both WD and AIH. Because of 

the lack of conclusive data in support of WD, GC’s ther-
apy was started. However, the patient failed to respond. 
She underwent successful liver transplantation (before the 
diagnosis of WD could be confirmed). The authors point-
ed out the important role of correct diagnosis which may 
save lives [21]. A similar case was presented by Loudianos 
et al. – a 15-year-old girl with ALF and confirmed WD 
(11 FS points) also revealed some autoimmune features. 
Despite including treatment for both WD and AIH, her 
condition got worse and she underwent successful liver 
transplantation [22]. Those two cases show that ALF due 
to WD can present with AIH features, so patients present-
ing with ALF and positive auto-antibodies require a rapid 
diagnostic approach for WD. 

In general, WD disease can be distinguished from 
AIH but in some cases differential diagnosis is challeng-
ing. In a big cohort of WD and AIH patients only one 
patient seemed to have comorbidity and even in this case 
AIH was not fully confirmed. Unfortunately, it is not un-
common to miss the diagnosis of WD in patients primar-
ily diagnosed with AIH, and to treat them with steroids 
and/or azathioprine. Therefore, it seems to be extreme-
ly important to carry out a complete diagnostic set for 
WD in patients with initial diagnosis of AIH (including 
molecular analysis) which is even more important when 
therapy for AIH fails.
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