Mutational Analysis for Wilson’s Disease
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Case

We present a 30-year-old man with chronic hepatitis B (CHB) infection. On referral in
March 2005, he had no symptoms. He was hepatitis B e antigen (HBeAg) positive, had an
alanine aminotransferase (ALT) of 182 U/L. and a HBV-DNA of 6.68x10° IU/ml. He was started
on lamivudine 100 mg daily, which was the only available nucleoside analogue at that time. His
ALT and HBV-DNA remained elevated after 18 months of lamivudine and adefovir 10mg daily
was subsequently added. However after 12 months of combination therapy, his ALT remained

persistently elevated at 160 U/L, though his HBV-DNA had dropped to 85.9 IU/ml.

Other investigations for causes for chronic hepatitis were unremarkable, except for his
serum ceruloplasmin level which was noted twice at 30 mg/L (normal 180-350 mg/L). Twenty-
four hour urine copper was elevated to 2.26 umol/day (normal <0.5 pumol/day). He had no
clinical features of extrapyramidal involvement. Slit-lamp examination also showed no Kayser-
Fleischer rings. Mutational analysis of the Wilson Disease (WD)-causing gene (ATP7B) by DNA

sequencing detected two compound heterozygous disease-causing mutations: ATP7B



NM _000053.2: c.2604delC (p.Pro868fs) and p.ASP1047Val (Figure 1). His parents were carriers
of p.Pro868fs and p.Asp1047Val respectively. With the diagnosis of WD confirmed, he was
started on penicillamine in October 2007, and his ALT normalized 6 months later. His ALT was

23 U/L on his most recent follow-up in March 2009.

Discussion

WD, first described by the American neurologist Samuel Alexander Kinnier Wilson in
1912, is inherited in an autosomal recessive disorder of copper metabolism which is
characterized mainly by neurological manifestations and liver cirrhosis. It is traditionally
perceived as a rare disorder, with a quoted prevalence of 1 in 30,000, and incidence ranging
from 15 to 30 per million'. These figures were based on epidemiological data from the 1960s to
1980s, and thus might lead to underestimation of the true prevalence of the disease. More
sensitive diagnostic technology has shown a higher prevalence of WD, as common as 1 in 3,667

in East Asia’.

Conventionally, the diagnosis of WD is based on at least two of the following: the
presence of Kayser-Fleischer rings, typical neurological symptoms, and a low serum
ceruloplasmin level. However, WD can present with a wide range of clinical features, with the
fulfillment of the above clinical criteria is often limited to patients with full-blown presentations.
Diagnosing WD requires a high index of suspicion; the mean delay from symptoms to diagnosis
has been reported to be 2 years (range: 0.08 — 30 years)®. Our patient had no symptoms and

only presented with an elevated ALT, despite the lowering of his HBV-DNA. Quantitation of



hepatic copper by liver biopsy can be very useful, with hepatic copper >250 pg/g dry weight
providing a sensitivity of 83.3% and a specificity of 98.6%, while values <75 pg/g exclude the
diagnosis’. However, levels between 75 and 250 ug/g are inconclusive. Moreover, liver biopsy is

an invasive procedure.

In our experience, genetic analysis of ATP7B remains the most decisive and non-invasive
diagnostic tool, with a mutation detection rate of 97.6%° The two disease-causing mutations of
our patient p.Pro868fs and p.Asp1047val, are known mutations found in Hong Kong Chinese

WD patients.

Since both CHB and WD are common in East Asian populations, one should be vigilant
for other causes of elevated ALT levels in patients with known CHB. While traditional
biochemical markers like serum ceruloplasmin and 24-hour urine copper should always be used
as first-line investigations, they should be supplemented with molecular genetic studies in case
of diagnostic difficulties. With WD more common than traditionally perceived, mutational

analysis has the potential to be applied at a broader basis before symptoms occur.
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Figure 1

The DNA sequences in sense direction of the proband show (a) ATP7B NM 000053.2:c.2604delC

(p.Pro868ProfsX#5) and (b) p.Asp1047Val respectively (indicated by arrow).

(a) AAACCNGNA GN

(b)GGG GNTG TG




