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Abstract: 

Impaired copper metabolism is the hallmark of Wilson's disease 

(WD), which is caused by a faulty ATP7B protein product. Its clinical 

effects range from asymptomatic states to fulminant hepatic failure, 

chronic liver disease with or without cirrhosis, and neurological and 

mental symptoms. To avoid missing cases of WD, particularly less 

florid patients with only mild transaminase elevations or limited 

neuropsychiatric involvement, a high degree of suspicion is 

warranted.  It is required to screen the first and second-degree 

relatives of index cases, and treatment must start as soon as a 

diagnosis is made. Chelators like D-penicillamine and trientine are 

used as treatment options, and zinc salts act as methallothionein 

inducers, which promote a negative copper balance and a decrease in 

free plasmatic copper. Research is sparse in this area because it is an 

orphan disease; particularly in relation to therapeutic approaches that 

improve patient compliance and may eventually also undo existing 

damage. About 50% of WD patients have liver illness upon 

presentation. Acute liver failure, cirrhosis, asymptomatic abnormal 

liver tests, and chronic hepatitis all have different liver presentations. 

Similar to the histology, there are various patterns in acute hepatitis 

with submassive or massive necrosis, steatosis or steatohepatitis, 

chronic hepatitis, and mild nonspecific alterations. These are all 

general and not just for WD. Special stains for copper and copper-

associated proteins, as well as copper content in liver tissue, are aids 

to the histologic diagnosis. 
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Introduction: 

Wilson's disease (WD), was first identified by 

Kinnear Wilson in 1912 and is an autosomal 

recessive disease that is sporadic in onset and is 

caused by mutations in the area of chromosome 

13q14 that codes for the protein ATP7B.
1

Moreover, homozygous or more frequently 

compound heterozygous mutations impair 

copper's normal integration into apo-

ceruloplasmin and result in the development of 

holoceruloplasmin, which interferes with copper's 

normal excretion into bile.
2
 This deficiency has
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the effect of impairing copper metabolism, which 

leads to copper toxicity. Despite the extremely 

low levels of circulating apoceruloplasmin 

(ceruloplasmin), which has a shorter half-life than 

holoceruloplasmin and plays one of the most 

crucial roles in the body being present the gene for 

this protein is located on chromosome 3 

preserving one of the most crucial clinical 

diagnostic resources for WD.
3,4

 Two main

mechanisms—direct oxidative stress, which 

results in lipid peroxidation of membranes, DNA, 

and mitochondria; as well as uncontrolled 

apoptosis—lead to cell death when copper induces 

changes in the anti-apoptotic protein, X-linked 

inhibitor of apoptosis, and its loss of inhibitory 

control over caspase-3. Copper overload, and 

actually free copper as the main acting element, 

exerts its toxicity through these two main 

mechanisms.
5,6

 It is now understood that copper

intoxication, as opposed to ceruloplasmin-bound 

copper, is caused by free copper in the 

bloodstream, not copper buildup, which is harmful 

to the organism.
7
 Thus, the notion of normalising

free copper concentrations in the bloodstream has 

replaced the outdated paradigm of removing 

copper stores as the therapeutic objective.
8
 The

copper-carrying ATP gene in the liver is altered 

by the genetic abnormality, which is located on 

the long arm of chromosome 13 (13q).
9
 The

majority of Wilson disease patients experience 

liver impairment within the first ten years of life.
10

The third or fourth decade of life is when the 

neuropsychiatric symptoms first appear. Wilson 

illness is uncommon, yet it can be fatal if it is not 

identified and treated.
11

 The liver and brain's

trans-Golgi networks are home to the protein 

transporter.
12

 The liver accounts for 95% of the

body's excretion of copper. The liver is where the 

extra copper first gathers before spilling into the 

blood and other organ systems.
13,14

 The extra

copper results in the production of free radicals, 

which oxidise essential lipids and proteins. The 

mitochondria, nuclei, and peroxisomes frequently 

undergo the earliest alterations.
15

 Wilson disease

is characterised by a malfunctioning copper 

excretory system that causes copper to build up in 

the liver and leak into the blood, where it starts to 

accumulate in various organs and tissues, 

including the subthalamus, putamen, cortex, 

kidneys, and cornea.
16

 A hazardous hydroxyl

group is formed when copper levels are too high, 

causing oxidative stress in the cells.
17

 Copper is a

transition metal. The cells are damaged by this 

oxidative stress, which results in clinical 

manifestations such as liver failure, behavioural 

issues, mobility difficulties, and corneal Kayser-

Fleischer rings.
18

 The body needs copper, mostly

as a cofactor for enzymes including tyrosinase, 

ceruloplasmin, cytochrome-c oxidase, dopamine 

beta-hydroxylase, and superoxide dismutase.
19

Using the copper membrane transporter 1 protein 

found in the cells of the small bowel, copper 

enters the body through the digestive tract 

(SLC31A1 {protein coding gene}).
20

 This

transporter aids in the movement of copper within 

cells, where some of the copper is transported by 

ATOX1 gene to an organelle known as the trans-

Golgi network, and some of the copper is bound 

to metallothionein. An enzyme known as ATP7A 

releases copper into the portal vein to the liver in 

response to growing copper levels. CMT1 

(Charcot-Marie-Tooth disease type 1) and 

metallothionein are carried by liver cells, where 

they are then bound inside of the cell by ATOX1. 

At this point, ATP7B joins the copper to 

ceruloplasmin and releases it into the bloodstream 

while secreting any extra copper into bile.
21

Wilson's illness compromises both of ATP7B's 

functions. In contrast to ceruloplasmin, that is 

released in a copper-free state and breaks down 

quickly in the bloodstream and hence copper 

builds up in the liver. Through a process known as 

oxidative damage, this is caused when the copper 

level in the liver outweighs the proteins that 

normally bind it. Chronic active hepatitis, fibrosis, 

and cirrhosis are the results of this damage.
22

Unbound copper that is not ceruloplasmin-bound 

is released into the bloodstream by the liver. In the 

kidneys, eyes, and brain in particular, this free 

copper precipitates throughout the body. The basal 

ganglia, putamen, and globus pallidus (i.e., 

lenticular nucleus) of the brain all contain copper 

deposits that are involved in neurocognitive 

processes like enhancing mood regulation. The 

neuropsychiatric symptoms of Wilson's disease 

are caused by damage to these regions. Wilson's 
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illness is mostly treated with copper chelation 

therapy using penicillamine and trientine. Since 

trientine has fewer adverse effects, it is preferable. 

Additionally, oral zinc may be administered since 

it competes with copper for absorption at metallic 

ion transporters.
23

 The patient must be informed

of the negative effects of persistent chelation 

therapy, which can exacerbate symptoms. The 

foetus is not at risk when using d-penicillamine 

during pregnancy. Transjugular intrahepatic 

portosystemic shunt (TIPS) can be recommended 

if the patient develops liver cirrhosis and its 

accompanying morbidity in addition to recurrent 

variceal bleeding. Transplanting a liver is 

therapeutically treatment hence, LEVODOPA, 

BACLOFEN, anticholinergics 

(TRIHEXYPHENIDYL), GABA antagonists, and 

LEVODOPA may be used to treat parkinsonian 

symptoms such as muscle rigidity, spasticity, and 

tremor. When medical treatment fails to 

sufficiently address neurological impairment in a 

patient, liver transplantation appears to have been 

helpful.
24

 It is advised to eat a diet low in foods

containing copper and to stay away from foods 

like mushrooms, chocolate, almonds, dried fruit, 

liver, and shellfish. The neurologic form of the 

condition benefits from physical and occupational 

treatment. These therapies can help with ataxia, 

dystonia, and tremors as well as avoid 

contractures that can come from dystonia and 

movement problems. The copper-chelating 

treatment can take up to six months to start 

functioning. The patient needs to be informed 

about the benefits of eating low-copper foods.
25

The patient should not be taking any medications 

that can impair the liver, according to the clinical 

pharmacologist. Alcohol usage needs to be 

prohibited. The neuropsychiatric symptoms 

should be periodically evaluated by the mental 

health nurse because they might need to be treated 

with additional medications. Although liver 

transplantation is a curative procedure, patients 

must be watched closely for any negative 

consequences of the immunosuppressant 

medications. Chelation therapy needs to be closely 

monitored by the clinical pharmacologist because 

it can have a number of unfavorable effects that 

can make the symptoms worse. Chelation therapy 

must occasionally be stopped. Results will be 

improved by a team approach comprising nurses, 

pharmacists, and clinicians.
26 

Case History: 

A 17 years old patient who was diagnosed with 

Wilson's disease (WD) has a history of irregular 

behavior, movement of hands since from the date 

of joining 14/07/2022; followed by dwindling in 

talk. Generally, as the patient was bedridden, 

hence bed sores were marked forcibly. No history 

of seizures was seen. On the other hand, patient 

was tested with ICPMS (Inductively Coupled 

Plasma Mass spectrometry) is used to detect the 

level of heavy traced copper materials in 

biological tissues. Secondly, he was tested with 

Urine essay results was 1200 ml/day and was 

resulted with Wilson Disease. Test Ceruloplasmin 

serum* was done to detect the copper containing 

in body result came out with 25.83 mg/dl. Total 

Leucocytes Count (TLC) was 15.3H which 

normally counts as 4.0-10.0. Patient was started 

with prophylaxis treatment with specific 3
rd

generation of antibiotic followed by parkinsonism 

treatments and few general medicines for proper 

rhythmic heart-rate and also to maintain GI tract. 

Medicines are INJ PANTOPRAZOLE 40 MG, 

Tab ZINCOVA 50MG, INJ ZOFER 4 ML, TAB 

SYNODOPA 125 MG, TAB BACLOF 10 MG, 

INJ LEVIPRIL 5 ML,  TAB PACITANE 2 MG, 

TAB LEVOCON 25 MG, INJ CEFTRIAZONE 

1GM, TAB D PENICILLAMINE 125 MG, INJ 

CLINDAMYCIN 600 MG,  INJ ACTACREZ 

2.25 MG , TAB ACLOFEN 10 MG TAB 

STAMLO 5MG, INJ LEVERA 15 GM and INJ 

PHENORGAN 25 MG was given. His tests of 

every report is attached below with appropriate 

ECG details and also with other CT-scan, X-Ray 

was done. Patient is still under strict monitoring 

by physicians and clinical pharmacologist to get 

some positive outcome. Moreover, patient has 

been instructed for physiotherapy under prioritize 

routine schedule. Although Wilson Disease are 

not curable but can be treated with efficient intake 

of zinc, magnesium supplements and foods.
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Discussions and Conclusions: 

Overabundant copper is retained in several human 

tissues, including the liver, brain, and corneas of 

the eyes, in Wilson disease, a rare genetic illness. 

The illness progresses and, if untreated, may result 

in mortality, central nervous system dysfunction, 

and liver (hepatic) disease.  Preventing major  

long-term impairment and potentially fatal 

complications may be possible with early 

diagnosis and treatment. The goal of treatment is 

to lower the level of stored copper in the body and 

then maintain normal copper levels. The following 

conditions can have symptoms that resemble 
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Wilson's illness: a differential diagnosis may 

benefit from comparisons. The most frequent 

incorrect diagnosis in cases of mild liver illness is 

viral hepatitis. Studies on copper and viral 

antigens should be distinct. Alcoholic cirrhosis is 

frequently misdiagnosed in patients with well-

established cirrhosis who also consume alcohol.
27

Studies on copper should be differentiated. If the 

patient exhibits tremors, an inaccurate diagnosis 

of early Parkinson's disease or essential tremor 

may be made. Studies on copper should again be 

differentiated. If psychiatric symptoms are severe, 

it could be mistakenly assumed that the patient is 

abusing drugs. Studies on copper should again 

make distinctions. The following conditions are 

occasionally mistaken for Wilson's:  about 5 to 10 

percent of cases of rheumatic fever are followed 

by the acute, typically self-limiting illness known 

as Sydenham's chorea. On one or both sides of the 

body, the condition often starts with jerky, 

uncontrolled, non-repetitive muscular movements. 

Rapid, unconscious movements that might impact 

speech, arm movements, and walking are 

developed in patients even face grimacing and 

clumsiness are frequent in many cases. Primary 

biliary cholangitis is a chronic, progressive liver 

disease that is suspected to be linked to immune 

system disorders. Initial signs of this condition 

typically include generalised, persistent itching, 

black urine, light stools, and jaundice. Eventually, 

too much copper builds up in the liver, and the 

soft tissue of the liver hardens into fibrous or 

granular structures. Moreover, a neurologic 

movement disease called Tourette syndrome is 

also characterised by recurrent verbal and motor 

tics and also associated with Wilson’s disease. 

Rapid blinking of the eyes or grimacing of the 

face are typically the first signs to appear in 

children. Additionally, involuntary movements of 

the shoulders, face, and voluntary muscles as well 

as the extremities are possible symptoms. Some 

individuals with Tourette syndrome may vocalise 

involuntarily; these sounds or words may be 

imprecise. The symptoms of Tourette syndrome 

tend to vary and have a long-term waxing and 

waning pattern. However, it is not a progressive or 

degenerative illness. Beginnings typically happen 

before the age of 16. A brain injury that occurs 

during infancy or at birth can cause cerebral palsy, 

a neuromuscular condition. Lack of muscular 

control and coordination is the main sign of this 

condition. There is no progression to cerebral 

palsy. In general, developmental delays in babies 

might occur during the first or second year, along 

with muscle weakness and aberrant muscle tone. 

Wilson's disease symptoms such as poor speech 

and coordination can mirror cerebral palsy signs. 

WD outrages the conclusion that the disease is a 

Hepatobiliary copper excretion disorder which is 

characterised primarily by hepatic and neurologic 

copper toxicosis and an inherited autosomal 

recessive pattern. 
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