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Abstract 
Wilson’s illness is an autosomal dominant impairment of 
copper metabolism that results from the lack of or dys-
function of a copper-transporting P-type ATPase, which is 
expressed on chromosome 13. This ATPase is a component 
of the trans-Golgi network and is carried by hepatocytes. It 
transports copper into the secretory route where it is com-
bined with ceruloplasmin and excreted as bile. Affected 
people gradually develop copper accumulation in the liver 
since the only pathway for copper excretion in physiological 
settings is through biliary clearance. Hepatocytes experience 
cell death when their storage capacity is exceeded, which 
causes hemolysis, copper leakage into the plasma, and tis-
sue deposition. Children might experience rapid liver failure, 
silent cirrhosis, or chronic hepatitis. Among the neuropsychi-
atric symptoms induced by copper overload in the central 
nervous system that are frequently seen in young people 
are dystonia, tremors, temperamental disorders, and cog-
nitive deficiencies. Test results showing lower ceruloplasmin 
levels in serum, elevated urine copper concentration, and 
elevated intrahepatic copper percentage indicate Wilson’s 
illness. Because there are more than 100 distinct mutations 
and most people are compound heterozygotes, molecular 
genetic analysis is difficult. Copper treatment with penicilla-
mine is a successful therapy for the vast number of patients, 
and liver transplantation is beneficial in situations of chronic 
liver failure. The molecular genetic causes of Wilson’s disease 
have shed new light on the mechanisms governing cellular 
copper homeostasis.
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Introduction
It is a genetic condition marked by excessive organ 

copper buildup. Due to improper copper elimination in 
Wilson’s illness, copper can build up to potentially lethal 
levels. Symptoms start between the ages of 12 and 23. 
Swelling, exhaustion, stomach ache, and erratically or 
clumsily coordinated movements are some symptoms 
(Das and Ray, 2006). Medication that stimulates the or-
gans to release copper into the circulation is regularly 
used as a kind of treatment. The kidneys can get rid of 
it once it gets into the bloodstream. After several years 
of study, S. A. Kinnier Wilson successfully offered the 
first comprehensive, compelling explanation of both 
the pathological and clinical aspects of the occurrence 
which now bears his name. Our knowledge of Wilson’s 
sickness has been enriched by the contributions of many 
other people. Wilson’s disease’s characteristic rings of 
corneal pigmentation were first characterised by Kay-
ser in 1902 and by Fleischer in 1903 and 1912. Wilson’s 
illness and increased hepatic copper levels were linked 
by Rumpel in 1913, but it wasn’t until the research of 
Mandelbrote et al. and Cumings in 1948 that the mecha-
nism of copper homeostasis in Wilson’s illness was fully 
understood. Scheinberg and Gitlin, Bearn and Kunkel, 
and Frommer each made a diagnosis of ceruloplasmin 
deficiency in 1952 and reduced hepatic elimination of 
copper in 1974 for Wilson’s illness. Genetic diagnosis 
and treatment for Wilson’s illness have made tremen-
dous strides in recent years. Wilson’s disease is an un-
common autosomal-recessive disorder. It is common 
to estimate prevalence of Wilson’s disease at 30 cases 
per million (or one per 30,000) and fertility rates of 
one per 30,000 to 40,000. In the United States, there are 
600 cases of Wilson’s sickness, which affects 1% of the 
population, according to predictions. Despite being es-
sential for biological activity, free copper is exceedingly 
poisonous and therefore can permanently harm cells. 
Ingenious copper-binding methods have developed as 
a solution to this problem, ensuring the safe delivery of 
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needed copper to target locations and the correct re-
moval of excess copper via the biliary system (Sternlieb, 
1990). Copper transport is mediated by ceruloplasmin 
and the ATP7B protein. When six copper compounds 
are added to apoceruloplasmin to form ceruloplasmin, 
the ATP7B protein, which is commonly found in the 
trans-Golgi path that leads to hepatocytes, is involved. 
ATP7B, on the other hand, is redeployed to cytoplas-
mic vesicles in copper-rich surroundings, where it later 
transports more copper into the bile canaliculus and bil-
iary efflux. Wilson’s disease patients with ATP7B genetic 
variants have defective ATP7B proteins that are unable 
to carry out these functions. As a result, copper tends to 
accumulate gradually within the hepatocytes. The liver’s 
storage space is eventually exceeded, enabling unbound 
copper to leak out and end up in other tissues and or-
gans, causing harm and structural failure. Urinary cop-
per excretion greatly rises as additional copper leaves 
the liver, but it is not enough to make up for the defi-
ciency in biliary excretion. Wilson’s disease is assumed 
to be brought on by cellular damage brought on by the 
direct toxicity of too much copper. According to recent 
studies, an increase in copper results in a decrease in 
the XIAP protein, which speeds up caspase 3-initiated 
apoptosis and results in cell death. Wilson’s illness re-
sults in a deficiency in ATP7B-mediated copper integra-
tion into apoceruloplasmin, which leads to ceruloplas-
min insufficiency. Wilson’s condition may not always be 
apparent or identifiable due to this fault. Ceruloplasmin 
levels may be normal or slightly lower in up to 5% of 
Wilson’s disease patients, but they are generally lower 
(10% to 20%) in heterozygous people who are medically 
underdiagnosed (Ala et al., 2007).

Epidemiology
Wilson’s illness is a very uncommon inherited con-

dition. Estimates for prevalence range from 30 cases 
per million to one in 30,000–40,000 for incidence rates 
of conception. Wilson’s illness affects 1% of the popu-
lation in the United States, where there are reported-
ly 600 cases of the condition. (Gomes and Dedoussis, 
2016). In India, there are no studies on the incidence 
and prevalence of WD in the community. Most of the 
research were conducted in hospitals.

Pathophysiology
Despite the fact that cells require copper for certain 

activities, free ionic copper is extremely toxic and can 
permanently injure cells. In order to solve this, im-

proved approaches that firmly bind the copper mol-
ecule have advanced to assure both the safe removal 
of surplus copper through the biliary system as well 
as the secure transit of necessary copper to designat-
ed places. Copper is transported with help from ce-
ruloplasmin and the ATP7B protein. The trans-Gol-
gi network of hepatocytes often contains the ATP7B 
protein, which controls how six copper molecules are 
incorporated into apo-ceruloplasmin to create ceru-
loplasmin. (Schilsky and Mitchell, 2011). When there 
is an excess of copper, ATP7B is redistributed to cy-
toplasmic vesicles, where it carries the excess copper 
from the hepatocyte apical membrane to the bile cap-
illaries for hepatic excretion. Wilson’s disease patients 
who have ATP7B gene mutations have defective AT-
P7B proteins that are unable to carry out these func-
tions. As a result, copper eventually builds up inside 
the hepatocytes. This gradual accumulation of copper 
damages and impairs the liver’s ability to function as 
well as exceeding the liver’s storage capacity. As a re-
sult, unbound copper leaks out of the liver and into 
the surrounding organs and tissues, causing damage 
and dysfunction. Urinary copper excretion increases 
significantly when more copper leaves the liver, but it 
is not enough to make up for a deficit in biliary ex-
cretion. Wilson’s disease-related cellular damage is 
thought to result from a straightforward toxic effect of 
too much copper. Recent studies suggest that copper 
decreases the protein X-linked inhibitor of apoptosis 
(XIAP), accelerating the caspase 3-initiated apoptosis 
that culminates in cell death. Another aspect of Wil-
son’s sickness is a ceruloplasmin shortage brought on 
by a problem with copper incorporation into apo-ce-
ruloplasmin via ATP7B. Wilson’s disease isn’t wide-
spread or obviously present, despite this insufficiency. 
Compared to 10–20% of nonpathological heterozy-
gotes, only 5–15% of individuals with Wilson’s illness 
have normal or considerably reduced ceruloplasmin 
(Guindi, 2019).

Clinical features
Although the hepatobiliary system is where Wil-

son’s disease’s fundamental pathogenetic defect is 
located, the disease’s persistent copper buildup has 
an impact on other systems. It is more challenging 
when there is excessive copper damage to different 
organs and tissues since the clinical presentation is 
so variable. Recent research on 195 Wilson’s disease 
cases included evaluations of psychological, neurobi-
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ological, and hepatic symptomatology, in addition to 
biochemical data provided at the time of preliminary 
admission to a specialized clinic. Before being diag-
nosed with Wilson’s disease, 39 patients (20%) had 
seen a psychiatrist, and 99 patients (51%) seemed to 
have some indication of psychopathologic traits (Den-
ing and Berrios, 1989). Even though melancholy and 
cognitive inhibition were commonly acknowledged 
as psychiatric symptoms, the most common was ab-
errant behavior and personality change. Schizophre-
nia-like psychoses were rare, possibly occurring only 
inadvertently. Neurologic symptoms were linked to 
psychiatric symptoms instead of hepatic symptoms, as 
well as several symptoms (such as inconsistent behav-
ior, annoyance, and personality change) were linked 
to bulbar and dystonic disorders but not to tremors.
Wilson’s disease has numerous psychiatric symptoms, 
many of which show up to be naturally occurring. 
Kayser-Fleischer rings, which are brilliant green, gold, 
or brownish rings around the perimeter of the corneal 
link, are typical in persons with Wilson disease. Cop-
per buildup in the eyes leads to Kayser-Fleischer rings. 
Through a specialised eye examination known as a 
slit-lamp exam, a doctor can see these rings.

Guidelines for Diagnosis and Treatment 
of Wilson’s Disease

Hepatic encephalopathy patients with Wilson’s ill-
ness frequently have decreased ceruloplasmin stages 
and elevated 24-hour urine copper levels. Sometimes 
it is difficult to locate Kayser-Fleischer rings. The con-
ventional approach for verifying elevated hepatic cop-
per concentrations and assessing the degree of hepatic 
damage is a liver biopsy (Walshe, 1988). Most neuro-
logical or psychiatric patients’ slit-lamp scanning for 
the presence of Kayser-Fleischer rings, moderately ele-
vated 24-hour urine copper, and decreased ceruloplas-
min levels is sufficient to make the diagnosis. (Ferenci, 
2017). In asymptomatic patients, zinc alone can be 
used to start and continue Wilson’s disease treatment. 
Although the majority of researchers genuinely think 
that those who experience problems first require more 
aggressive copper elimination, there are powerful ar-
guments for using zinc monotherapy in this scenario. 
These individuals can get trientine or penicillamine, 
although both medications, especially penicillamine, 
run the danger of hastening the decrease of neurolog-
ical function. If tetra-thiomolybdate becomes widely 
available on the market, it might be able to take the 

place of both of these drugs. The only individuals who 
are now eligible for a liver transplant are those who de-
veloped hepatic failure despite receiving the best med-
ical care. Medication is a lifelong requirement for those 
with Wilson’s disease who are under medical control, 
and adherence must be carefully tracked. One method 
for evaluating a patient’s compliance with zinc thera-
py is to look at their 24-hour zinc and copper levels. 
Insufficient compliance is indicated by less than 2 mg 
of zinc in the urine after 24 hours. With penicillamine 
or trientine medicine, it is more challenging to mea-
sure adherence; nonetheless, non-compliance may be 
shown by a jump in a already falling or stable 24-hour 
urine copper level. Another approach is to monitor 
copper in serum that isn’t ceruloplasmin-bound. Cop-
per deficiency can be brought on by prolonged use of 
zinc and chelating medications. Perhaps the first sign 
of this is anaemia. A 24-hour urine copper level of less 
than 35 g in patients undergoing zinc maintenance 
therapy shows copper insufficiency brought on by 
overtreatment. In individuals using trientine or pen-
icillamine, a blood non-ceruloplasmin-bound copper 
level of 5 g suggests overdiagnosis (Hui and NL, 2012).

Conclusion
Wilson’s illness is hereditary copper-related met-

abolic ailment also known as progressive hepatolen-
ticular degeneration. General practitioners, as well as 
specialists in gastroenterology and hepatology, neuro-
science, psychiatry, and paediatrics, need to be aware 
of the clinical signs and symptoms of the disorder, as 
well as its management. If Wilson’s illness is ignored, 
it can cause fatal disability and death. Despite how 
easy it might be missed, there are powerful treatments 
that can stop or even begin to reverse many cases of 
this condition. Diagnostic, biochemical, and particu-
lar genes that can help with diagnosis have all been 
researched, as well as copper’s part in pathogenicity. 
For medical application, a variety of chelating agents 
including zinc salts are accessible. Through the treat-
ment of the underlying condition, liver transplanta-
tion can prolong a person’s life. The identification of 
the gene for Wilson’s illness also paved the door for a 
novel molecular clinical diagnostic that might be the 
basis for a potential gene therapy.

References
1. Ala A, Walker AP, Ashkan K, Dooley JS, Schilsky ML. 
Wilson’s disease. The Lancet. 2007, 369(9559):397-408.



1400 | Cardiometry | Issue 25. December 2022

2. Das SK, Ray K. Wilson’s disease: an update. Nature 
clinical practice Neurology. 2006, 2(9):482-93.
3. Dening TR, Berrios GE. Wilson’s disease: psychi-
atric symptoms in 195 cases. Archives of general psy-
chiatry. 1989, 46(12):1126-34.
4. Ferenci P. Diagnosis of Wilson disease. Handbook 
of clinical neurology. 2017, 142:171-80.
5. Gomes A, Dedoussis GV. Geographic distribution 
of ATP7B mutations in Wilson disease. Annals of hu-
man biology. 2016, 43(1):1-8. 
6. Guindi M. Wilson disease. In Seminars in Diag-
nostic Pathology 2019, 36(6): 415-422.

7. Hui J, NL T. Wilson’s disease: a review of treatment 
options with a focus on zinc therapy. Orphan Drugs. 
2012,11(2):35-45.
8. Pfeiffer RF. Wilson’s disease. InSeminars in neu-
rology 2007, 27(2): 123-132.
9. Schilsky ML, Mitchell K. Wilson’s disease. InMo-
lecular Pathology of Liver Diseases 2011, 655-663.
10. Sternlieb I. Perspectives on Wilson’s disease. Hepa-
tology. 1990, 12(5):1234-1239.
11. Walshe JM. Diagnosis and treatment of pre-
symptomatic Wilson’s disease. The Lancet. 1988, 
332(8608):435-7.


