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Clinical manifestations and survival
pattern of Wilson's disease

V. S. RICHARD, V. K. HARRIS, V. SHANKAR,
G.LOGANATHAN, G.M.CHANDY

ABSTRACT
Background. Wilson's disease usually presents in childhood.

Early recognition and treatment is crucial to retard the progres-
sion of this disease, which can be debilitating, if not fatal. We
analysed the clinical manifestations and survival pattern of
patients admitted at our centre from 1993 to 1996.

Methods. Hospital records of patients were reviewed to
obtain the clinical manifestations. The survival status of patients
was determined by a prospective follow up. The Kaplan-Meier
survival curve and univariate Cox proportional hazards model
were used to determine the survival pattern and risk for death in
Wilson's disease.

Results. A total of 60 patients were studied. The median age
at onset of symptoms was 12 years (range 5-52 years). The log
rank test showed a significant difference in the mean (SO) survival
between patients who presented with hepatic [87.36 (15.26)
months] and neurological symptoms [114.33 (9.14) months].
Cox proportional hazards analysis showed a hazard ratio of 4.9
for patients with a hepatic presentation compared to those with
neurological presentation.

Conclusion. The presentation of Wilson's disease is not
limited to the paediatric age group. Patients with a hepatic
presentation had a five-fold higher risk of mortality when
compared to those with a neurological presentation.
Natl Med J India 2oooiI3:301-3

INTRODUCTION
Wilson's disease is an autosomal recessive disorder of copper
transport, caused by a defective transport protein ATP7B, Idue to
which copper is deposited mainly in the liver, lentiform nucleus
and cornea. It is known for its protean manifestations and can
present at any age, though usually in childhood. We studied the
clinical manifestations and survival pattern of patients with
Wilson's disease in a tertiary care centre from 1993 to 1996. We
felt that this would help to increase the understanding and early
recognition as well as retard the progression of this otherwise
debilitating and fatal disease.
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PATIENTS AND METHODS
This study was conducted at the Christian Medical College and
Hospital, VeIlore, a tertiary care centre in southern India. The
inclusion criteria for the study were patients diagnosed to have
Wilson's disease between 1993 and 1996. The diagnostic criteria
used were a low serum caeruloplasmin level (estimated by the
orthodianisidine method), elevated urinary copper levels (mea-
sured by the atomic absorption photospectrometry method), pres-
ence of Kayser-Fleischer (KF) ring on slit lamp examination and,
if warranted, a liver biopsy to demonstrate increased copper
deposition. Patients with other causes of chronic liver disease
(viral hepatitis, haemochromatosis and autoimmune hepatitis)
were excluded from this study.

The clinical profile of patients was obtained retrospectively
from records maintained at the hospital. In order to determine the
survival status of the subjects, prospective follow up data were
obtained by corresponding with the patients.

Univariate analysis of the clinical data was performed to find
the clinical, social and demographic profile of the patients. Kaplan-
Meier survival analysis was performed to find the probability of
survival and difference in survival rates between the two groups.
Univariate Cox proportional hazards model-was used to examine
the relationship between mortality and the independent variables.

RESULTS
Demographic profile
Sixty patients had been hospitalized due to Wilson's disease, of
whom 38 (63%) were men and 22 (37%) were women. The mean
(SD) age of the patients was 18.8 (10.8) years (range 5-52 years).
The patients belonged to different parts of India, Bhutan and
Bangladesh. Thirty-seven (61.7%) patients were from the south-
ern states of India.

Clinical profile
The first symptom was hepatic in 36 (67%) patients and neuro-
logical in 24 (33%). The median age of onset of symptoms was 12
years in men (range 5-52 years) and 12.5 years in women (range
7-43 years). The median duration between the onset of symptoms
to the date of presentation at hospital was 6.5 months (range 1-139
months); 14.7 months (range 1-139 months) for neurological and
2.3 months (range 1-32.7 months) for hepatic presentations,
respectively.

Among patients with neurological presentation, the onset of
symptoms was between lOand 19years of age in 62.5% and at-cl O
years of age in 21%. Among the patients who presented with
hepatic symptoms, one-third each had onset of symptoms below
the age of 10 years, between 10 and 19 years and after 20 years of
age. The difference in age of onset of symptoms between patients
with hepatic and neurological symptoms was statistically signifi-
cant (p=0.08). Four patients had the first symptom only after the
age of 40 years. The median duration for diagnosis (calculated as
the interval between the date of onset of symptoms and diagnosis)
was 185 days, with 75% of patients being diagnosed within 1year
of the onset of symptoms. The median duration of hospitalization
was 11 days.

Among the 24 patients in whom the disease started with
neurological symptoms, 79.2% had spasticity, 75% had dysar-
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thria and 70.8% had tremors. Among those with hepatic symp-
toms at onset, 63.8% hadjaundice and 30.5% had abdominal pain
(Table I). Of the 36 patients who had hepatic symptoms at onset,
6 (16.7%) developed one or more neurological symptoms as the
disease progressed. Similarly, among the 24 patients who had
neurological symptoms at onset, 3 (12.5%) developed hepatic
symptoms. The physical signs at the time of presentation are listed
in Table II. A KF ring was seen on slit lamp examination in 88%
of patients.

Sixteen (26.7%) patients had a history of Wilson's disease
among siblings. Six (10%) patients reported prior deaths in the
family due to Wilson's disease and 11 patients (18.3%) reported
a history of consanguinity.

The median serum caeruloplasmin level was 18 unitslL (range
1-194 unitslL) and the median urinary copper excretion per day
was 419 ug/dl (range 56-2680 ug/dl).

Treatment
Of the 60 patients, 37 (61.7%) received d-penicillamine and 23
(38.3%) received zinc along with d-penicillamine. The dose of
d-penicillamine was 250 mg thrice daily in adults up to a maxi-
mum of 1.5 g/day (15-25 mg/kg/day in children). All patients on
d-penicillamine received pyridoxine supplements.

The patients were monitored at regular intervals by clinical
examination, blood counts, urine analysis for proteinuria, serum
copper and 24-hour urinary copper estimation. Two patients
discontinued d-penicillamine due to pancytopaenia.

Survival
Thirteen (21.7%) patients died. The Kaplan-Meier survival curve
(Fig. 1)provided an overall survival probability of the patients. The
mean (SD) survival was 108.1 (10.31) months. The probability of

Symptom

TABLE1. Symptoms based on the type of presentation

All patients Hepatic Neurological
presentation presentation

n=60(%) n = 36 (%) n=24(%)

5 (8.3) 0 5 (20.8)
16 (26.7) 0 16 (66.7)
13 (21.7) 1 12 (50.0)
19 (31.7) 0 19 (79.2)
18 (30.0) 0 18 (75.0)
3 (5.0) 0 3 (12.5)
17 (28.3) 0 17 (70.8)
5 (8.3) 0 5 (20.8)
8 (13.3) 6 (16.7) 2 (8.3)

26 (43.3) 23 (63.8) 3 (12.5)
11 (18.3) 11 (30.5) 0
3 (5.0) 2 (5.5) 1 (4.1)
7 (1\.7) 6 (16.7) 1 (4.1)

Dysphagia
Dystonia
Chorea
Spasticity
Dysarthria
Pseudobulbar symptoms
Tremors
Myopathy
Encephalopathy
Jaundice
Abdominal pain
Epistaxis
Gastrointestinal bleed

TABLEII. Physical findings in patients according to the type of
presentation

Sign
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FIG 1. Survival probability of patients with Wilson's disease

survival was 86% at 1 month, which decreased to 74% by 4
months and then remained constant till 60 months.

Of the 13 patients who died, 2 had neurological symptoms at
the time of onset of the disease and had later developed hepatic
symptoms. One of them died due to fulminant hepatic failure and
the other died of spontaneous bacterial peritonitis (SBP) and
sepsis. The remaining II patients who died had hepatic symptoms
initially and later developed neurological symptoms. The cause of
death was known in 7 patients who died in the hospital (3 died of
SBP, sepsis and encephalopathy, 2 had SBP, I had acute renal
failure and I had encephalopathy and acute gastrointestinal bleed-
ing). The remaining 4 patients died at home and the exact cause of
death in them was not known.

Log rank test was performed to determine whether there was
any significant difference in survival between the types of presen-
tation (Fig. 2). A significant difference (p=0.02) in the mean (SD)
survival was noted between those who presented with hepatic
[87.36 (15.26) months] and neurological symptoms [114.33 (9.14
months)]. In patients with the first symptom attributable to the
liver, the probability of survival was 80% in the first month and
decreased to 67% in the third month. On the other hand, patients
with a neurological presentation had a survival rate of94% in the
first month, which declined to 89% in the third month.

10

All patients Hepatic Neurological
presentation presentation

n=60(%) n=36(%) n=24(%)

34 (56.7) 28 (77.8) 6 (25.0) 00
0 10 " zo " ).

24 (40.0) 19 (52.8) 5 (20.8)
26 (43.3) 25 (69.4) 1 (4.2) Tune ( Months)

4 (6.7) 2 (5.6) 2 (8.3) FIG 2. Survival probability in patients with Wilson's disease
53 (88.3) 30 (83.3) 23 (95.8) according to the type of presentation

Hepatomegaly
Splenomegaly
Ascites
Cataract
Kayser-Fleischer ring
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Cox proportional hazards analysis provided an elevated hazard
ratio of 4.9 times with a 95% confidence interval (1.10-22.58;
p<0.03) for patients with hepatic presentation as compared to
neurological presentation. Patients treated with d-penicillarnine
alone had an increased mortality risk of 1.7 times as compared to
those who received zinc and d-penicillamine, although this risk
was not statistically significant (p=0.39; 95% CI 0.52-5.4).

DISCUSSION
The median age of onset of symptoms in our patients was 12years,
similar to that reported in earlier studies.t+Four patients mani-
fested symptoms only after 40 years of age. Therefore, Wilson's
disease should be considered a possibility in adult patients as well.
It is observed that 62.5% of patients with a neurological presen-
tation had onset of symptoms between 10 and 19 years of age,
whereas the age of onset was distributed uniformly in patients
with a hepatic presentation.

Due to its varied clinical presentation Wilson's disease is often
diagnosed late. The average time taken from presentation to
diagnosis in earlier studies ranged from 10 months to 2 years. We
found that patients with hepatic symptoms at onset presented to
the hospital earlier (mean: 2.3 months) than those with neurologi-
cal symptoms (mean: 14.7 monthsj.v"

Jaundice was the most common symptom at presentation (43%
of all patients). The other symptoms that have been documented in
Wilson's disease are spasticity, tremors, chorea, speech distur-
bances, arthralgia, abortions, behaviour problems and scholastic
deterioration."! Kayser-Fleischer rings were present in 95% of
our patients with neurological symptoms and in 83% of patients
with hepatic symptoms. Rajamani et al. also showed that KF
rings-were more common in patients with neurological manifes-
tations of Wilson's disease.
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We found the type of presentation to be an important predictor
of survival. The risk of dying is nearly five times more in patients
with hepatic presentation as compared to those with neurological
presentation. This is in keeping with the observations made by
Saito, who also reported a better prognosis in patients with only
neurological symptoms.' Other prognostic factors that have been
documented are jaundice, ascites, abnormal prothrombin time and
aspartate aminotransferase levels.'
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