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CASE REPORT

Genetically confirmed Wilson disease in a 9-month old boy
with elevations of aminotransferases
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Abstract

Wilson disease (WD) is an autosomal recessive disor-
der of copper transport caused by alteration of the ad-
enosine triphosphatase 7B gene. It is rare to diagnose
WD below the age of three years. Molecular genetic
testing is one of the most important diagnostic meth-
ods and may confirm the diagnosis in equivocal cases.
We report a case of a 9-mo old boy with WD who pre-
sented as chronic hepatitis. Genetic analysis showed
compound heterozygotes of p.G1186S and c.4006delA.
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INTRODUCTION

Wilson disease (WD) is an autosomal recessive disorder
of copper metabolism that results in an accumulation of
copper in the liver, brain and other tissues. The prevalence
of WD is between 1 in 30 000 and 1 in 100 000 persons
wotldwide and in a nationwide survey, the prevalence of
WD in South Korea is 1:37 000", It has been demon-
strated that children with WD usually have no symptoms
below the age of 3 years. However, cases of WD present-
ing as a liver disease at 13 mo" and 2 years[4J have been
reported, as well as diagnosis by asymptomatic sibling
screening, Recently, molecular genetic testing has shown
to be one of the most important diagnostic methods and
may confirm the diagnosis in equivocal cases. We report
a case of a 9-mo old infant with WD diagnosed by direct
molecular genetic testing, whose hypertransaminasemia
was normalized with penicillamine therapy.

CASE REPORT

A 9-mo old male infant was found to have hypertrans-
aminasemia on routine laboratory investigation when he
visited for acute diarrhea. Although clinical symptoms
of enteritis improved, aminotransferase levels remained
persistently high. He had no other symptoms and his
development was normal for his age. All the etiological
investigations of hypertransaminasemia (hepatitis A vi-
rus, hepatitis B virus, hepatitis C virus, cytomegalovirus,
rubella virus, herpes virus, toxoplasmosis, autoimmune
hepatitis, myopathies) were negative. However, the se-
rum ceruloplasmin level was below normal (< 3 mg/dL)
and serum copper level was 37.4 ug/dL. He had no
abnormal neurological findings and a Kayser-Fleischer
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Table 1 Clinical and biochemical features of the patient
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Age (mo) 9 22 23 24 26 27 30
AST/ALT (IU/L) 102/122 113/144 90/105 171/194 185/285 262/401 111/162
Cu in urine (ng/24 h) 149 152 62.2 4214
Ceruloplasmin (mg/dL) <9 <9 <8 <8
Mutation p-G1186S/c.4006delA

K-F ring No

Cu in the liver (ug/g dry weight) 748

AST: Aspartate aminotransferase; ALT: Alanine aminotransaminase.

Figure 1 Histological findings. Biopsy specimen showing mild lobular activity, mild portoperiportal activity and periportal fibrosis with frequent portal to portal bridg-

ing fibrosis. A: Masson’s Trichrome stain, 40x; B: Masson’s Trichrome stain, 400x.

Figure 2 Electron microscopic examination. There was no evidence of
abnormal mitochondria. Some fat vacuoles are found. In the portal area, a few
inflammatory cells and collagen depositions are observed (original magnifica-
tion 2000x).

corneal ring was not found on a slit-lamp examination.
Laboratory investigations revealed a hemoglobin level
of 12.8 g/dL, with normal white blood cell and plate-
let counts. The serum total bilirubin was 0.3 mg/dL,
albumin level was measured at 4.1 g/dL. Prothrombin
time was 12.7 s and the international normalized ratio
was 6.54. However, a 24-h urinary copper excretion was
normal in a repeated test (Table 1). Percutaneous liver
biopsy was performed. Histological evaluation revealed
mild lobular activity, mild portoperiportal activity and
periportal fibrosis with frequent portal to portal bridging
fibrosis (Figure 1). Quantitative determination of he-
patic copper level was elevated (748 ug/g dry weight of
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liver tissue). On electron microscopic examination, there
was no evidence of abnormal mitochondtia. Some fat
vacuoles were found. In the portal area, a few inflamma-
tory cells and collagen depositions were observed (Figure
2). The diagnosis of WD was confirmed by molecular
analysis of the adenosine triphosphatase 7B (ATP7B)
gene, which showed that the child had a compound het-
erozygote of p.G1186S and c.4006delA. The mutation
p-G1186S has previously been described in a Japanese
patient[s]. The mutation ¢.4006delA was a novel frame-
shift mutation, resulting in a stop codon (Figures 3 and 4).

Therapy with zinc 24 mg twice a day was immedi-
ately started, as well as a low copper diet. However, after
commencing zinc treatment, aminotransferase level in-
creased; aspartate transminase 262 IU/L; alanine trans-
minase 401 TU/L (Table 1). The therapeutic regimen
was switched to D-penicillamine 125 mg twice a day (22
mg/kg per day), pyridoxine 12.5 mg once a day and zinc.
At regular follow-ups under medical therapy, hypertrans-
aminasemia was normalized and currently he continues
to do well.

DISCUSSION

WD is an autosomal recessive disorder of copper trans-
port that results in an accumulation of copper, primarily
in the liver, brain and the cornea, and was first described
as a syndrome by Wilson!” in 1912. WD is the most
common inherited liver disease, with a prevalence of
1:37 000 in the pediatric population in South Korea™".
In recent years, molecular testing for ~ATP7B muta-
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Figure 3 Adenosine triphosphatase 7B sequencing. A: ¢.3556G>A,
p.G1186S, heterozygote; B: ¢.4006delA, p.lle1336TyrfsX57 (reverse comple-
mentary sequence, STOP 1392), heterozygote.

tions has been used to aid in diagnosis. More than 500
mutations in the ATP7B gene are now recognized (Www.
medicalgenetics.med.ualberta.ca/wilson/index.php). The
pR778L (an allele frequency of 37%), p.A874V (13%),
p.L1083F (8%) and p.N1270S (6%) are the common ma-
jor mutations in South Korea™”. The identification of
one mutation may be adequate to confirm the diagnosis
if characteristic clinical symptoms and at least some of
the biochemical features are present and if the one mu-
tation detected is clearly established as a disease-causing
mutation. Direct DNA sequencing did confirm WD
in 98% of the Korean patients. Two mutations were de-
tected in 70% and one mutation in 28% of the patients
who showed characteristic biochemical and clinical find-
ings of WD, Totio ef al’ reported a case of a 13-mo
old child with WD who was diagnosed by biochemical
family screening. However, the molecular analysis had
not revealed known mutations in either the patient or
her 8-year old brother. The 9-mo old infant in the pres-
ent study represents the youngest patient confirmed by
two ATP7B mutations, even in the absence of a family
history of WD.

The diagnosis of WD is based upon the clinical set-
ting combined with compatible biochemical, histological
and physical findings. None of the laboratory parameters
alone allows for a definite diagnosis of WD, particulatly
in infants and young children. At a consensus meeting,
a scoring system was devised by Ferenci ez al” in 2003,
based on a composite of biochemical, histological and
genetic features. In 2008, the American Association for
Study of Liver Diseases guidelines provided diagnostic
approaches and specific recommendations on the basis
of published data and the researcher’s experience in
caring for patients with WD!"". The biochemical diag-
nosis relies upon demonstration of abnormal copper
parameters, such as low serum ceruloplasmin concentra-
tion, high urinary copper and increased hepatic copper
concentration. A combination of any two of these three
findings is strong support for a diagnosis of WD In
South Korea, in a nation-wide survey of WD, low serum
ceruloplasmin (< 20 mg/dL), high 24-h urine copper ex-
cretion (> 100 pg), high hepatic copper contents (> 250
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-/c. 4006delA p. G1186S/-

/p.YGllSGS/C. 4006delA -/-

Figure 4 Pedigree. The patient has a compound heterozygote of p.G1186S
and ¢.4006delA.

ug/g of dry liver) and Kayser-Fleischer (KF) rings were
found in 96%, 86%, 88% and 73% of the patients with
WD respectively™”.

There are numerous pitfalls in the diagnosis of WD
because of the lack of any single sensitive and specific
diagnostic test. Serum ceruloplasmin concentrations are
elevated by acute inflammation and may be low in condi-
tions associated with a hypoproteinemic state. Particulat-
ly in early infancy to the age of 6 mo, serum ceruloplas-
min concentrations are physiologically very low. In one
series of WD in children, 2 of 57 cases had a normal
ceruloplasmin level and the diagnosis was confirmed by
genetic analysis'' .

A 24-h urinary copper excretion is useful for the di-
agnosis of WD and for monitoring treatment. However
the interpretation of 24-h urinary copper excretion can
be difficult because similar results may be seen in chronic
liver diseases, including autoimmune hepatitis. Further-
more, heterozygote carriers could also have intermediate
levels. Twenty-four hours urinary copper excretion may
show false negative results at presentation in patients
diagnosed with WD and it may also show false negative
results in asymptomatic children.

Hepatic copper content greater than 250 ug/g dry
weight is usual in patients with WD but the concen-
tration can be falsely low due to an inhomogeneous
distribution of copper. In a pediatric study, sampling
error was common in rendering this test unreliable in
patients with cirrhosis and clinically evident WD" and
hepatic copper concentrations can be highly increased
in long-term cholestasis. KF rings also are present in
of 44%-62% of patients with mainly hepatic disease at
the time of diagnosism. Especially in children present-
ing with liver disease, KF rings are usually absent. In
the genetically confirmed present case, the serum ceru-
loplasmin level was below normal and the amount of
hepatic copper was elevated, but 24-h urinary copper
excretion was normal at presentation and a KF ring was
absent. Specific ultrastructural changes may be visible
in WD. Typical findings include variability in size and
shape, increased density of material, inclusions of lipid
and granular material, and increased intracristal space
with dilatation of the tips of cristac” but ultrastructural
analysis of liver specimens revealed no evidence of ab-
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normal mitochondria in our case.

The treatment of first choice among chelators and
zinc in specific clinical situations of WD is still debated.
Not only the agent, but the age at which presymptomatic
patients with WD should be treated is still a matter of
debate. Brewer ¢z al' recommended an eatly treatment
of presymptomatic patients during pediatric years with
zinc. Totio et a” had treated the 13-mo old child with
zinc. In this case, although therapy with zinc was contin-
ued, his transaminase levels increased but after changing
the regimen to penicillamine, the liver enzyme levels
normalized. Further research on management of very
young children with WD is needed.

In conclusion, even in infancy, elevation of transami-
nase should lead to exclusion of WD if other etiologies
of hypertransaminasemia are ruled out. Genetic testing
is the only reliable tool to identify very young patients
with WD. We report a case of a 9-mo old boy with WD
presenting as chronic hepatitis with compound heterozy-

gotes of p.G1186S and c.4006delA.
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