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Introduction
Progressive familial intrahepatic cholestasis Type 3 (PFIC3) is a 
rare, autosomal recessive, and hepatocellular-originating chole-
static liver disease caused by mutations in the ABCB4 gene, which 
encodes the multidrug resistance protein 3 (MDR3) [1]. The func-
tion of the MDR3 protein is to translocate phosphatidylcholine 
from the inner lipid layer to the outer lipid layer of the bile cana-
liculus [1]. Phosphatidylcholine combines with bile salts to form 
mixed micelles, which protect the biliary epithelium from the de-
tergent effects of bile acids. In the absence of MDR3 protein, this 
translocation is impaired, leaving the biliary epithelium exposed 
to the detergent effects of bile acids [2]. This disruption leads to 
cholestasis and progressive liver damage [2].

PFIC3 usually presents in childhood with cholestasis and may 
progress to cirrhosis [2]. However, adult-onset cases are also seen 
and can mimic other conditions, like Wilson’s disease (WD) [1, 3]. 
We reported a 33-year-old male diagnosed with PFIC3, 14 years 
after being misdiagnosed with WD, the longest reported interval 
between misdiagnosis and correct diagnosis.

Case report
A 33-year-old man presented with fatigue, pruritus, and jaun-
dice. He had been diagnosed with WD at age 19 after evaluation 
for similar symptoms. At that time, liver enzymes were signifi-
cantly elevated: alanine aminotransferase (ALT) 785 U/L (normal 
5–45 U/L), aspartate aminotransferase (AST) 278 U/L (normal 5– 
42 U/L), gamma-glutamyltransferase (GGT) 366 U/L (normal 5–85 
U/L), alkaline phosphatase (ALP) 161 U/L (normal 40–130 U/L), to-
tal bilirubin 1.5 mg/dL (normal 0.2–1.2 mg/dL), and conjugated 
bilirubin 0.7 mg/dL (normal <0.3 mg/dL). International normal-
ized ratio and albumin levels were normal. Serology for viral hep-
atitis and autoimmune markers, including anti-nuclear 
antibody, anti-mitochondrial antibody, anti-smooth muscle 

antibody, anti-neutrophil cytoplasmic antibody, anti-double- 
stranded DNA, and anti-endomysial antibodies, was negative. 
Abdominal ultrasound and magnetic resonance cholangiopan-
creatography revealed a 6-mm gallbladder stone without biliary 
dilatation. Liver biopsy showed interface hepatitis with periportal 
inflammation, portal fibrosis, and preserved bile canaliculi. The 
Knodell histology activity index was 5, and the modified Knodell 
score was 5. Rhodanine staining indicated hepatic copper accu-
mulation (2,060 μg/g dry weight; normal <55 μg/g). Twenty-four- 
hour urinary copper excretion was elevated at 211 μg (normal 
<50 μg/24 h), increasing to 1,497 μg after a penicillamine chal-
lenge. Ceruloplasmin was noted as low, but the exact value was 
not documented. Based on these findings, WD was diagnosed, 
and penicillamine was initiated.

After 3 years, penicillamine was discontinued due to tremor, 
and the patient was switched to trientine and zinc. During the 
10-year follow-up, liver enzymes fluctuated but remained ele-
vated: ALT 74–1,076 U/L, AST 40–417 U/L, ALP 108–314 U/L, and 
GGT 97–449 U/L. Conjugated bilirubin ranged from 0.21 to 
2.17 mg/dL.

At the age of 33, he was referred to our clinic due to inade-
quate response to the chelation therapy. Laboratory tests showed 
elevated liver enzymes: ALT 96 U/L, AST 101 U/L, GGT 199 U/L, 
ALP 260 U/L, total bilirubin 3.92 mg/dL, and conjugated bilirubin 
3.81 mg/dL. Autoimmune and viral serology remained negative. 
Ceruloplasmin was 25 mg/dL (normal 20–60 mg/dL), and serum 
copper was 134 μg/dL (normal 70–140 μg/dL). Twenty-four-hour 
urinary copper excretion was 187 μg. Liver biopsy showed cirrho-
sis, and hepatic copper concentration remained elevated at 
1,278 μg/g. Imaging revealed a 15-mm gallbladder stone with nor-
mal bile ducts. Ophthalmologic examination found no Kayser– 
Fleischer rings. Cranial MRI showed basal ganglia changes, which 
are not typical for WD (Figure 1).

Genetic testing for WD was performed first to confirm its ab-
sence, revealing no ATP7B mutations. Subsequently, genetic 
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testing for PFIC3, prompted by clinical suspicion, identified com-
pound heterozygous mutations in the ABCB4 gene, confirming 
the diagnosis. The patient is currently on the waitlist for a liver 
transplantation.

Genetic analysis
Two heterozygous missense variants were detected in the ABCB4 
gene: c.1150G>A (p.Gly384Arg) in exon 11 and c.1529A>G (p. 
Asn510Ser) in exon 13. Both variants have been previously 
reported [4, 5]. The segregation analysis confirmed that the pa-
tient inherited the c.1150G>A (p.Gly384Arg) variant from the fa-
ther and the c.1529A>G (p.Asn510Ser) variant from the mother. 
This pattern of inheritance supports the biallelic nature of ABCB4 
mutations required for the manifestation of PFIC3.

Discussion
This case highlights the diagnostic challenges when distinguish-
ing WD from PFIC3. Elevated hepatic and urinary copper levels 
are not exclusive to WD and can occur in cholestatic liver dis-
eases due to impaired biliary copper excretion [1–3].

The absence of Kayser–Fleischer rings, normal ceruloplasmin, 
and serum copper levels argued against WD, which raised suspi-
cion of a misdiagnosis. The initial diagnosis of WD then was re-
voked following the lack of ATP7B mutations. Genetic testing 
ultimately confirmed ABCB4 mutations, establishing the diagno-
sis of PFIC3. Benign recurrent intrahepatic cholestasis was con-
sidered in the differential diagnosis. However, the persistent 
rather than episodic nature of the patient’s condition made it 
less likely [6].

It might seem that the patient had a Leipzig Score of 5 at first 
glance, which is enough (≥4) to establish the WD diagnosis. 
However, it should be kept in mind that the Leipzig Score should 
be applied in the absence of cholestasis and hepatitis, which was 
not the case for our patient [7].

It is important to keep in mind that the significance of cranial 
imaging findings in WD is still up for debate. The described find-
ings in our case (Figure 1) are considered not typical for WD since 
they could also potentially be secondary to encephalopathy, ac-
cumulation of calcium, or paramagnetic substances such as iron 
[8]. Tremor is also not a typical feature of PFIC3 and was attrib-
uted to penicillamine toxicity in our case [2, 9].

WD and PFIC3 share overlapping features, such as signifi-

cantly elevated hepatic copper levels and liver dysfunction [3]. In 

WD, they result from a defect in copper excretion, whereas in 

PFIC3, they are secondary to cholestasis [1, 7]. Differentiating be-

tween these two conditions is crucial because their management 

strategies differ entirely. Chelation therapy is the mainstay of 

treatment for WD, while PFIC3 is managed with ursodeoxycholic 

acid and often requires liver transplantation [1, 2].
It was also shown that the ABCB4 gene is mutated in more 

than one-third of the patients who have chronic cholestasis [10]. 

This finding makes genetic testing for PFIC3 a plausible approach 

for this patient population.

Conclusion
PFIC3 should be considered in patients with cholestatic liver dis-

ease and copper accumulation, especially when genetic testing 

for WD is not yet performed or negative. Accurate diagnosis is of 

utmost importance for timely and appropriate management.
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Figure 1. Brain MRI findings. Precontrast T1-weighted images (A) demonstrate a symmetric hyperintense signal increase in both globus pallidus 
(arrow), without a corresponding signal increase on T2-FLAIR (B) or diffusion-weighted images (C).
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