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ABSTRACT 
Haemolysis is an uncoannon first manifestation of Wilson's disease. We describe a young woman who presented with episodic 
haemolysis and abnormal liver functions; the diagnosis of Wilson's disease was not made until nine months later. She responded 
well to a combination of penicillamine and zinc. This report underscores the importance of considering Wilson's disease as a cause 
in a patient with haemolysis of uncertain aetiology, since the disease can be successfully treated in the early stages. The mechanism 
of oxidative damage to erythrocytes by the excessive copper and the present role of zinc therapy are also discussed. 
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INTRODUCTION 
Wilson's disease usually presents with hepatic dysfunction or 
neuropsychiatrie manifestations. The former tends to affect 
younger individuals, while the latter is more often seen among 
the older patients. Haemolysis is an unusual presenting problem, 
and the diagnosis of Wilson's disease is often not considered in 

this clinical setting. \Ve describe a young woman with Wilson's 
disease who presented with unconjugated hyperbilirubinaemia 
from haemolysis. She was successfully treated with penicillamine 
and oral zinc. The pathogenesis underlying haemolysis in 
Wilson's disease and the mechanism of the action of zinc in the 
treatment of this disorder are also discussed. 

CASE REPORT 
A 25 -year -old Chinese woman first presented to another hospital 
with jaundice, anaemia of 5.7 g/dL, and pedal oedema. Despite 
investigations, the cause was not immediately apparent and she 
was discharged with vitamins after blood transfusion. She was 
later readmitted to the same hospital with similar complaints, 
and was found to have haemolytic anaemia associated with 
coagulopathy and hypoalbuminaernia. She was treated with 
prednisolone, presumably for a possible underlying autoimmune 
aetiology. Without getting any improvement, the patient defaulted 
follow-up and sought the help of a Chinese physician instead; 
diuretics were prescribed. Nine months from the onset of 
symptoms, and having seen a number of physicians, she 
continued to be unwell. She then self -referred to our Hospital 
for another opinion. 

Examination revealed a well -nourished young lady with 
stable vital parameters. The sclerae were icteric but she was 

neither pale nor febrile. There were no stigmata of chronic liver 
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disease, but ascites and pitting pedal oedema were prominent. 
Neurological and mental state examinations were normal. The 
cornea appeared normal clinically. 

The admitting investigations revealed a state of compensated 
haemolysis: the haemoglobin was 12.6 g/dL, but there were 
macrocytosis, reticulocytosis (4.8%), elevated level of LDH (898 
U/L), and an unconjugated hyperbilirubinaemia (35µmol/L). In 

addition, severe liver dysfunction was clearly evident: the sentm 
total protein and albumin levels were significantly reduced at 55 

and 19 g/dL respectively, and the prothrombin time was elevated 
at 28.6 sec. The levels of the transaminases were minimally 
elevated and the conjugated bilirubin level was normal. Further 
investigations revealed hypocaeruloplasminaemia (1.7 mg/dL, 
the normal being 18-45), hypocupraemia (the total serum copper 
level was 4.2 µmol/L, the normal being 13-24) and an elevated 
level of 24 -hour urinary copper excretion (3.6 µmol/day, the 
normal being 0.24-0.79); these results were consistent with a 

diagnosis of Wilson's disease. Slit -lamp examination confirmed 
the presence of bilateral Kayser -Fleischer rings. CT scan of the 
abdomen showed a cirrhotic liver which was studded with diffuse, 
nodular, high -density opacities, representing the excess copper 
which was deposited in the liver parenchyma; ascites was also 
noted (Fig D. Liver biopsy was not attempted because of the 
presence of significant coagulopathy and ascites. We learned 
subsequently that her father was suffering from poorly -controlled, 
early -onset Parkinsonism and that one of her asymptomatic 
brothers who was screened was also found to have Wilson's 
disease with biopsy -proven liver cirrhosis. 

She was started on D-penicillamine at 150 mg daily initially. 
As she tolerated the treatment well, the dose was progressively 
increased to 1.2 gm daily. Oral zinc at 50 mg thrice daily and 
pyridoxine 25 mg daily were also prescribed. Serial assessment. 

of the liver function tests and coagulation profile revealed a 

definite, steady improvement with treatment (Fig 2). The 24 - 
hour urinary copper excretion remained elevated, reflecting the 
ongoing mobilisation and excretion of the excess body store of 
copper. She became asymptomatic soon after the treatment was 
started, and required neither diuretic nor blood transfusion 
thereafter. 

DISCUSSION 
The diagnosis of Wilson's disease is often delayed. The major 
difficulty in establishing the diagnosis lies in the fact that this 
disorder is very uncommon, with a prevalence rate of 1 in 30,000 
persons among the Caucasians; its prevalence rate is unknown 
here. 
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Fig 1- CT scan of the abdomen demonstrating ascites and 
a cirrhotic liver diffusely studded with high -density 

nodularities. 

Fig 2-Amelioration of haemolysis and improvement in 
liver functions as reflected by the normalisation of LDH 

and PT / albumin respectively following initiation of 
penicillamine and zinc treatment in March 94. 
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It is often the hepatologist or the neurologist who first makes 
the diagnosis of Wilson's disease, since clinical involvement of 
either of these two organ systems predominates. Indeed, Wilson 
originally described the disease in 1912 as a neurological disorder 
associated with liver cirrhosis'''. In a review of 17 local patients 
with Wilson's disease, Guan et al reported that all 13 symptomatic 
patients had either liver or neurological involvement''). However, 
Wilson's disease can sometimes present atypically, thereby 
delaying the diagnosis considerably. One such unusual mode of 
presentation is haemolytic anaemia. 

While haemolytic anaemia occurs in up to 17% of patients 
at some point in time during the natural course of illness, it is 
uncommon as the initial presentation°". In the Mayo series of 
58 patients reported by Dobyns et al, only one patient presented 
with haemolytic anaemia'''. In the local series, Guan et al reported 
that 2 out of a total of 17 cases presented with haemolysis"'. 
Although haemolysis could precede other symptoms of the 
disease by several years, it is more typically associated with 
Wilsonian fulminant hepatic failure. Sjovall and Wallgren first 
described haemolysis in Wilson's disease in 19341"'. In 1967, 
McIntyre et al postulated a sudden flux of copper out of tissues 

into the circulation, resulting in haemolysis°t.The mechanism 
was thought to be similar to that producing the "enzootic" 
jaundice in sheep's', and to the haemolysis seen in acute copper 
intoxication in man. 

We now know that haemolytic anaemia in Wilson's disease 
is intravascular, Coombs' -negative and sometimes associated 
with Heinz bodies'"'. Deiss and Dobyn explained that when the 
hepatic binding sites become saturated with copper, the excess 
copper is then released from the liver, probably gradually in the 
majority of patients. In a minority, however, the release of copper 
from the liver to the serum is abrupt, resulting in large amounts 
of copper being taken up by the erythrocytes; the ensuing 
intravaseular haemolysis occurs as a consequence of oxidative 
damage to the red cells by the high infra -erythrocytic 
concentration of copper". 

Chelating agents have been the cornerstones in the treatment 
of Wilson's disease. The first of these agents was BAL 
(dimercaprol); it proved to be of limited clinical usefulness 
because of painful injections. The use of penicillamine as a 

chelating agent in the treatment of Wilson's disease was first 
described by Walshe in 19561w. This drug, in a dosage of Ito 2 
gm daily, administered orally in divided doses before meals, has 
remained the therapeutic "gold standard" despite the common 
occurrence of adverse effects. Another FDA -approved chelating 
agent is trientine (short for triethylene tetramine). It serves as an 
alternative should the patient develop serious penicillamine 
toxicity. It has less cupriuretic effect than penicillamine, but its 
clinical effectiveness for maintenance treatment is comparable. 

In contrast to chelating agents which lead to cupruretis, zinc 
salts result in negative copper balance by cupricopresis. Zinc 
induces the synthesis of intestinal metallothionein, which is a 
61 -amino -acid polypeptide with a high cystein content. It acts 
as an intracellular ligand, binding to copper and other heavy 
metals0z.w. Oral administration of zinc thus results in intestinal 
sequestration of copper and promotes faecal copper excretion. 
Zinc treatment for Wilson's disease was reported as early as 1961, 
by Schouwink'w. However, this report went largely unnoticed 
until the late 70's when other workers, including Hoogenraad et 
al described the disappearance of Kayser -Fleischer rings and 
normalisation of liver copper concentrations in patients treated 
with zinc saltst"'. Zinc is often well tolerated, other than the 
occasional adverse effects of headache, abdominal cramps, 
gastric irritation and anorexia in patients receiving large doses. 
Indeed, the absence of major untoward effects in the use of zinc 
was mentioned more than a century ago by Herpin, who used 
high doses of zinc to treat epilepsy°6'. The excellent therapeutic 
ratio has led some authorities in Wilson's disease to believe that 
zinc treatment may eventually replace penicillamine as the long- 
term maintenance treatment"" 

CONCLUSION 
The protean clinical manifestations of Wilson's disease often 
delay the diagnosis. The spectrum of disorder is considerably 
more diverse than the earlier concept of the classical triad of 
basal ganglia disease, liver cirrhosis and Kayser -Fleischer rings. 
Haemolytic anaemia is a good example of an uncommon first 
presentation of Wilson's disease; the association between the 
two is not often thought of. We stress the need to check the liver 
function tests and the prothrombin time in young patients with 
haemolytic anaemia so as not to miss an underlying Wilson's 
disease. Despite its rarity, Wilson's disease should always be 
excluded, since early treatment before the onset of liver failure 
is clearly associated with a superior outcome. 
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