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Wilson disease is an autosomal 
recessive disorder and is the result of 
pathogenic variants in ATP7B, a gene 
encoding a copper transport protein, 

ATP7B, on chromosome 13. 

Genetics



Biallelic, pathogenic (disease-causing) 
variants affecting both ATP7B alleles are 

required to develop Wilson disease.

Typically, one pathogenic variant is 
inherited from each parent.
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CLINICAL MANIFESTATIONS



Abdominal pain

Jaundice

Hepatomegaly

Splenomegaly

Ascites

Upper gastrointestinal bleeding

Stigmata of chronic liver disease

Mental status changes due to hepatic encephalopathy

Signs and symptoms



For patients with Wilson disease, 

a critical ATP7B-dependent copper excretory 
pathway fails to develop or is dysfunctional, 

and copper accumulation that begins at birth 
continues throughout life,

gradually producing clinical disease . 

The majority of patients with Wilson disease are 
diagnosed between the ages of 5 and 35 years

Age at symptom onset



children are more likely to present with hepatic
manifestations and rarely with neurologic 

symptoms.

Adolescents and adult patients present more 
often with neurologic manifestations. 

The mean age at presentation for patients with 
neurologic symptoms ranges between 15 and 

21 years .

children, adolescents ,adult 



The variability in the age of onset of 
Wilson disease probably reflects 

differences in mutations and 
penetrance, extragenic factors,

and environmental influences 
including diet

Age of onset





The liver is the initial site of copper 
accumulation in patients with Wilson disease, 

and there are several different clinical 
manifestations due to hepatic copper 

accumulation.
 asymptomatic biochemical abnormalities 

 steatosis 

 acute hepatitis

 acute liver failure (with an associated Coombs-

negative hemolytic anemia)

 chronic hepatitis

 cirrhosis







Wilson disease accounts for 
approximately 5 percent of patients 

with acute liver failure who are 
referred for emergency 

transplantation. 

The female to male ratio of patients 
with acute liver failure due to Wilson 

disease is 2:1 to 4:1



Patients with chronic hepatitis due to Wilson 
disease are often asymptomatic from their liver 

disease.

after being found to have abnormal liver tests, or 
after presenting with neurologic or psychiatric 

manifestations of Wilson disease. 

Wilson disease often results in hepatic steatosis 
and may be diagnosed in a patient being 

evaluated for nonalcoholic fatty liver disease

Chronic hepatitis
and

cirrhosis



Serum aminotransferases are usually mildly to 
moderately elevated in patients with Wilson 

disease diagnosed in a pre symptomatic stage.

The aspartate aminotransferase (AST) 
concentration is usually higher than the alanine 

aminotransferase concentration (ALT)

Serum aminotransferases



Cirrhosis is present at the time of 
diagnosis of Wilson disease in 

approximately 35 to 45 percent of 
patients overall



Nearly all (98 percent) of patients with 
Wilson disease with neurologic 

manifestations have Kayser-Fleischer 
rings.

Neurologic symptoms may be very subtle 
or may be rapidly progressive, leading to 

severe disability over the course of 
months.

Neurologic manifestations



Dysarthria – 85 to 97 percent of patients  

with neurologic Wilson disease

Gait abnormalities/ataxia – 30 to 75 percent

Dystonia – 11 to 69 percent

Tremor – 22 to 55 percent

Parkinsonism – 19 to 62 percent

Drooling







Drolling





chorea



Dystonia





Kayser-Fleischer rings are brownish rings that 
are due to fine, pigmented, granular deposits 

of copper in Descemet's membrane in the 
cornea .

Kayser-Fleischer rings are a characteristic 
feature of Wilson disease and are seen in 
approximately 98 percent of patients with 

neurologic manifestations, but only 50 percent 
of patients with hepatic manifestations.

Ocular manifestations





While often only detected by slit-lamp 
examination (typically done in a 

patient already suspected of having 
Wilson disease), 

Kayser-Fleischer rings are sometimes 
visible without a slit-lamp examination 

when they are sizable



Psychiatric manifestations











1-Patients with liver abnormalities of uncertain etiology

2-Pediatric patients, and less commonly adults, 
with clinical features suggestive of autoimmune hepatitis, especially if there is 
no response or inadequate response to standard treatments for autoimmune 
hepatitis with glucocorticoids, as there have been rare instances of concurrent 
disease. 

3-Patients with nonalcoholic fatty liver disease or nonalcoholic 
steatohepatitis (steatosis is a common finding in Wilson disease) 

with atypical features for nonalcoholic fatty liver disease

4-Patients with acute liver failure with features suggestive of Wilson 

disease. 

5-First-degree relatives of a patient diagnosed with Wilson disease.

6-neurologic abnormalities

7 -psychiatric abnormalities 

Wilson disease should be considered in 



Testing begins :

testing serum ceruloplasmin level

ocular slit-lamp examination 

24-hour urinary copper excretion

DIAGNOSIS





On liver biopsy, a diagnosis of Wilson 
disease is established if the hepatic copper 
concentration is ≥250 mcg/g dry weight;

a diagnosis is excluded if the hepatic copper 
concentration is <50 mcg/g dry weight;

if the hepatic copper concentration is ≥50 
and <250 mcg/g dry weight, 

molecular genetic testing for mutations in 
ATP7B should be performed (if not already 
done) to establish or exclude the diagnosis.

liver biopsy



Patients with Wilson disease, 
especially those with cirrhosis, 

are probably at increased risk for 
hepatocellular carcinoma (HCC). 

Cancer risk



Untreated,

Wilson disease is 
universally fatal

Progression of disease



The prognosis for patients who receive and 
are adherent to treatment for Wilson disease 
is excellent, even in some who already have 

advanced liver disease. 

In patients without advanced liver disease, 
life expectancy is normal

Survival



Molecular genetic testing



MEDICATIONS — two phases:

removing or detoxifying the tissue 
copper that has accumulated 
preventing reaccumulation.



D-penicillamine. However, approximately 30 percent of 
patients do not tolerate long-term therapy because of 
side effects and it may not be the treatment of choice in 
patients with neurologic symptoms.

Trientine has traditionally been used as a second-line 
agent for those intolerant of D-penicillamine,

but it is also a reasonable option for primary therapy, 

and may be the preferred treatment because of its lower 
incidence of side effects.



Dosing — The drug should be introduced at a dose of 
250 to 500 mg/day and then increased by 250 mg 
increments every four to seven days to a maximum of 
1000 to 1500 mg daily in two to four divided doses

should ideally be given one hour before or two hours 
after meals since food interferes with its absorption

D-penicillamine



Clinical improvement in patients with 
advanced liver disease is usually 

observed during the first two to six 
months of therapy,

but can continue thereafter.

Even advanced fibrosis or cirrhosis may 
show reversibility following prolonged 

treatment



Adverse effects

Renal disease

 Severe thrombocytopenia

 Autoimmune tendency

Nausea, vomiting, and anorexia

Aplastic anemia

Neurologic status of patients with predominantly neurologic symptoms 
may worsen



Monitoring D-penicillamine therapy

24-hour urinary copper repeatedly in the range of 200 to 500 mcg (3 to 

8 micromol) per day on treatment. Most patients require at least six 

months to a year of chelation therapy to achieve these goals.



Maintenance therapy

patients should be clinically well

Normal, or near normal serum aminotransferases

Hepatic synthetic function

24-hour urinary copper repeatedly in the range of 200 to 500 mcg (3 to 8 
micromol) per day



another copper chelator, has been used 
successfully in patients unable to tolerate 

D-penicillamine as well as for primary 
therapy

Trientine



250 mg, given in two or three divided doses. Similar dosing is used for 

adults (20 mg per kg), but the total dose should not exceed 1500 mg per 

day. 



Adverse effects

• Hypersensitivity reactions and pancytopenia are rare.

• Neurologic worsening

• Hemorrhagic gastritis, loss of taste, and a rash



Dosing is in milligrams of elemental zinc.

The dose of zinc acetate in adults and 
older children is a total of 150 mg zinc 

daily given in three divided doses

Oral zinc



zinc in the treatment of Wilson disease has been in 
the care of patients during maintenance phases 

following treatment with a chelator .

However, it has also been used as primary therapy, 
in patients who developed worsening neurologic 

symptoms with D-penicillamine, 

during pregnancy, and in young children



Most clinicians still rely on D-penicillamine 
or trientine as primary therapy for symptomatic 

patients. 

Zinc is an alternative for patients who cannot 
tolerate these treatments,

who have neuropsychiatric disease that is not 
responding,

or for maintenance in those who have achieved 
therapeutic goals on chelation therapy



During the initial phase of treatment, 
patients should avoid consuming food 

with high copper content, 

in particular 

shellfish, nuts, chocolate, 
mushrooms, and organ meats. 







curative for Wilson disease, and patients 
do not require treatment for Wilson 
disease following transplantation.

Outcomes for liver transplantation for 
Wilson disease are excellent .

Liver transplantation
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