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Long-term Clinical Follow-up of Korean Children with
Wilson Disease; Twenty Years' Experience

Jin Soo Moon, M.D., Jae Sung Ko, M.D. and Jeong Kee Seo, M.D.

Department of Pediatrics, Seoul National University College of Medicine, Seoul, Korea

Purpose : To investigate the clinical features of long—term follow—up, and the treatment responses
in Korean children with Wilson disease(WD).

Methods : The clinical data from ninety—two children with WD, diagnosed at Seoul National Uni—
versity Hospital from 1976 to 1999, were reviewed. Mean duration of follow—up was 5.5 years.
We analysed the patient's records based on the clinical manifestations, laboratory findings, and re—
sponses to the treatment.

Results : Age of initial presentation was 9.632.6 years. Mean age of patients who developed neu—
rologic symptoms was 11.6 years. Initial manifestations were characterized as hepatic(70.6%), neu—
rologic(6.5%), and both hepatic and neurologic(10.9%). Kayser—Fleischer (KF) rings were observed
in 59 patients(64.1%). All neurologic patients had KF rings. Level of serum ceruloplasmin was
low in 91 patients(98.9%). Multiple nodules in the liver and high signal intensity lesions in basal
ganglia of the brain were observed on magnetic resonance imaging. Seventy-six patients(82.6%)
showed favorable responses to penicillamine(PNC) and the rest of the patients with poor responses
were treated with zinc sulfate, trientine, or liver transplantation. Neurologic symptoms improved
with PNC in ten out of sixteen patients. However, despite PNC treatment, six patients deteriorated
neurologically. Factors affecting the poor response to PNC were associated with the presence of
fulminant hepatitis, hemolysis, and KF ring. Ten patients expired due to fulminant hepatitis(9),
and hepatocellular carcinoma(l). Most of them died within five months after initial presentations.
Ten—year survival rate was 85.4%.

Conclusion : WD in children begins with various manifestations. PNC is an effective and safe
drug to treat WD in most cases. However, the supplementary modalities such as zinc sulfate, tri—
entine and liver transplantation should be considered when the patients show poor responses or
adverse reactions to PNC. (J Korean Pediatr Soc 2001;44:127—-138)

Key Words : Wilson disease, Penicillamine, Zinc, Transplantation, Long—term follow—up, Prognosis
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Table 1. Initial Clinical Manifestations of 92 Chil-
dren with Wilson Disease

Initial Manifestations Cases (%)
Hepatic Problems 65(70.7)
Chronic Hepatitis 58
Fulminant Hepatic Failure 7
Hepatic and Neurologic Problems 10(10.9)
Mainly Neurologic Problems 6( 6.5
Hemolytic Anemia 4( 4.3
Detected by Familial Screening Test 7076
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Table 2. Initial Presenting Problems of 75 Patients
with Hepatic Symptoms"

Hepatic Problems Cases(%)
Ascites 32(42.3)
Jaundice 23(30.6)
Splenomegaly 19(25.3)
Hepatomegaly 14(18.7)
Abnormality of Liver Function 20(26.7)
Test only
Esophageal Varix 10(13.3)
Gall Stone 3( 4.0
Nonspecific Symptoms’ 21(28.0)

“Ten with both neurologic and hepatic symptoms
"Nonspecific Symptoms; Anorexia, Nausea, Vom-
iting, Abominal pain

Table 3. Initial Presenting Problems of 16 Patients
with Neurologic Symptoms”

Neurologic Symptoms Cases (%)
Tremor 15(93.8)
Dysarthria 13(81.3)
Drooling 9(56.3)
Writing Difficulty 8(50.0)
Gait Disturbance 7(43.8)
Dystonia 6(33.3)
Cognitive Impairment 3(16.7)
Others' 3(16.7)

“Ten patients with both hepatic and neurologic
symptoms, and six with neurologic symptoms only,
TOthers : Seizure, Dyskinesia, Irritability
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Table 4. Sensitivity of the Laboratory Studies for

the Diagnosis of Wilson Disease

Laboratory studies

Sensitivity (%)

Serum ceruloplasmin (< 15mg/dL)

24 hour urine copper excretion
(> 100yg/day)

Serum copper (< 70pg/dL)

KF ring

98.9
9.5

61.8
64.1
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Table 5. Liver Biopsy Findings in 17 Patients

’
AT
Ao

Z7dol Al

Pathologic Findings Cases (%)
Micro and Macrovesicular fatty change 15(88.2)
Septal fibrosis 10(58.8)
Piecemeal necrosis 7(41.2)
Portal inflammatory cell infiltration 6(35.3)
Mallory bodies and acidophillic bodies 4(23.5)
Glycogenated nuclei 4(23.5)
Disarray of lobular architecture 4(23.5)
Balloon degeneration 2(11.8
Kupffer cell activation 2(11.8
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Table 6. Outcome of 16 Children with Unfavorable Responses to Penicillamine

Unfavorable Responses Outcome Cases
Fulminant Hepatic Failure Expired 8
Hepatic Failure with Varix Bleeding Expired 1
Fulminant Hepatic Failure, Treated with Liver Transplantation Improved 2
Neurological Aggravation with Initial Treatment, Improved 3
but Treated with Other Treatment Modalities

— Trientine+ Zinc 2

—Liver Transplantation 1
Neurological Aggravation Bed-ridden 2
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Table 7. Factors Related to the Poor Response to
Penicillamine

Cases (%)
Factors In 76 In 16 P=
Favorable Unfavorable value
Responses Responses
Clinical
Fulminant hepatitis 1( 1.3 10(62.56)  0.000
Hemolysis” 10(13.2) 7(43.8)  0.004
KF ring 44(57.9) 15(93.8)  0.007
Laboratory
Anemia 14(18.4) 6@37.5)  0.029
Thrombocytopenia 37(48.7) 12(75.00  0.057
Hypoalbuminemia 30(39.5) 13(81.3)  0.007
Hyperbilirubinemia 22(28.9) 1062.5)  0.011
Prolonged PT 25(32.9) 1062.5)  0.027

‘Patients with non—symptomatic hemolysis were
included

gEm Percentage

3 6 9 12 15 18 21
Duration of Treatment(months)

24 Over24

Fig. 1. Cumulative proportion of the patients with
normalized serum ALT level after penicillamine treat-—
ment, which began with high serum ALT level initially.
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