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The purpose of this study was to increase the amount of copper excreted resulting from the administration of D-
penicillamine (DP) in pediatric Wilson’s disease (WD) patients. By measuring the urinary copper excretion after adjust-
ing the administration schedules, the appropriate timing for DP administration was investigated. The subjects were three
brothers with pediatric WD. The initial daily dose of DP was 5 mg/kg/day, and gradually increased to the maintenance
dose of 20 mg/kg/day. Until the maintenance daily dose was reached, DP was administered 2 h after the morning and
evening meal. After reaching the maintenance daily dose of DP, the appropriate timing for taking DP was investigated
in both the morning and evening. Three schedules of DP administration were compared: 2 h after meals; 30 min before
meals (with fasting); and 1 h before the morning and 1.5 before the evening meal (direction 1). The resulting urinary
copper excretion on each dosing schedule was compared. Little difference was found in urinary copper excretion on the
first two schedules, i. €., 2 h after meals and 30 min before meals. When DP was administered 30 min before meals, uri-
nary copper excretion [ug/day] was 1173 in the first brother, 918 in the second, and 875 in the third. When DP was ad-
ministered according to direction 1, however, urinary copper excretion was increased significantly to 1701 in the first
brother, 2701 in the second, and 3808 in the third. It is known that the efficiency of urinary copper excretion with DP ad-
ministration depends on the maintenance of chelating ability after absorption from the gastrointestinal tract. Our results
indicate that the excretion was lower when DP was administered 2 h after or 30 min before meals (with fasting), as
recommended in the package insert. Thus to achieve better copper excretion efficiency, direction 1 is recommended for
WD patients.
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Table 1. Patient Data and Laboratory Data for WD Diagnosis

Third brother

Second brother First brother

Age 6 years 11 months 10 years 11 months 12 years 7 months
Height [cm] 122.3 137.2 161.3
Weight [ke] 21.8 29.0 475
Serum copper [ ug/dl] (70-130) 16 17 13
Serum ceruloplasmin [mg/dl] (17-37) <2.0 <2.0 <2.0
Urinary copper excretion [ug/day] (4.3-33.0) 95 94.5 126.5
Urinary copper excretion after DP administration

[ug/day] (100-400) 872 899 1378
Hepatic copper contents [ug/g of dry weight] (<250) 2050 1720 1240

Pathological finding

Chronic hepatitis

Chronic hepatitis Chronic hepatitis

() : Normal range
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Fig. 1. Profiles of DP Daily Dose, Schedule and Urinary Copper Excretion
[1: DP dose [mg/day] [ZZ4: Copper intake [mg/day]

Each symbol and line represents urinary copper excretion of patient, respectively.

A —— A: First brother, B

M: Second brother, @ === @: Third brother.
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