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Genetic background and improved anti-copper treatment for Wilson disease
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Summary

In 1993, ATP7B was cloned for Wilson disease, which was first described by Wilson SAK in 1912. The cloning not only supported its
pathogenesis whereby cirrhosis was due to the functional defect of copper transport from the liver to bile, but also facilitated the definite
diagnosis of this copper toxicosis associated with various clinical features, from cirrhosis to lenticular degeneration. A major genetic set was
a compound heterozygote, and major mutations were 2871delC and 2333G>T in central Japan. ATP7B analysis may disclose the world-wide
distribution of non-ATP7B idiopathic copper toxicosis. The clinical introduction of an oral copper chelater, penicillamine, markedly advanced
the treatment of this disease. Now, the alternative chelater trientine and zinc acetate that blocks copper absorption in the gut are available. We
comment on the problems regarding the prerequisites for ATP7B analysis and poor compliance and discontinuation of anti-copper regimens,

which al arelife-long, on fasting.
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Tablel Mode of Inheritancein Our Patients

Mode of Inheritance Number of Peients

(total: 49)
Homozygous 11
Compound Heterozygous 32
Heterozygous™ 5
Normal Homozygous™ 2 1

#1: MURR1 was normal
#2: |diopathic copper toxicosis was highly suspected.
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Table2 Medicinesfor Wilson Disease

(Commgr?alg Name) Mechanism Indications Reactions
Penicillamine Cu chelater Wilson disease multiple
(Metalcaptase) urinary excretion Rheumatoid arthritis BMS
Trientine hydrochloride Cu chelater Wilson disease intolerant to SLE
(metalite) urinary excretion penicillamine anemia
Zinc acetate _hydrate Inductic_)n of_ (pre-symptomati C) Gl distress
(Nobelzin) metallothionein (maintenance)

BMS; bone marrow suppression, SLE; systemic lupus erythematosus, Gl ; gastrointestina
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Table3 Diagnosis of Wilson Disease Using International Scoring System™®

Typical clinical symptoms and signs Other tests
Kayser—Fleischer rings Liver copper (in the absence of cholestasis)
Present 2 >5x ULN (>4 pmol/g) 2
~_ Absent o 0.8-4umol/g 1
Neurologic symptoms** Normal (<0.8 umol/g) -1
Severe 2 __Rhodaninepositivegranules” 1
Mild 1 Urinary copper (in the absence of acute hepatitis)
Absent 0 Normal 0
Seumceruloplasmin 1-2x ULN 1
Normal (>0.2 g/L) 0 >2x ULN 2
0.1-02g/L 1 .. Normal, but >5x ULN after D-penicillamine 2
~_<0igr 2 Mutation analysis
- 6665155:ﬁe§éfi\/é-hé}ﬁdlﬁyfié anemia On both chromosomes detected 4
Present 1 On 1 chromosome detected 1
Absent 0 No mutations detected 0
TOTAL SCORE Evaluation
4 or more Diagnosis established
3 Diagnosis possible, more tests needed
2orless Diagnosis very unlikely

*1f no quantitative liver copper available, **or typical abnormalities at brain magnetic resonance imaging.

ULN: upper limit of normal.
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Fig. 1 Dr. Scheinberg and the Hayashis
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