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Wilson’s Disease
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ABSTRACT

Wilson's disease (WD) is an important differential to consider in any child presenting with hepatic, neurological or ophthal-
mological manifestations of the disease. We report here 4 individuals of the same family: 2 paediatric and 2 adult patients
with a spectrum of manifestations of the disease presenting to Pak Emirates Military Hospital and Combined Military
Hospital Rawalpindi, Rawalpindi, from January 2019 and September 2020. The index case had neuro-wilson; the brother was
diagnosed preemptively during screening; the father being completely asymptomatic despite markedly raised 24 hours
urinary copper levels; and the paternal uncle being diagnosed after many years of manifesting hepatic symptoms. The
purpose of this publication is to sensitize the readers to the usage of scoring tools such as the Leipzig score, the importance
of regular follow-up and family screening of hereditary diseases. We would also like to highlight the possibility of missed
diagnosis with serum Copper levels (S.Copper) which were within normal limits (WNL) in all 4 of our patients; and Serum
ceruloplasmin (S.ceruloplasmin) levels which were within normal limits in 3 out of 4 of these patients, that are often used as

screening tools for WD.
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INTRODUCTION

WD was first described by British neurologist
Samuel Wilson in 19121 It leads to excessive copper
deposition in liver, brain, kidneys, cornea and cardiac
muscles. Diagnosis is often missed because of its wide
spectrum of presentation. Being autosomal recessive
(AR) in origin, it may affect multiple individuals of the
same family and family screening for homozygous or
heterozygous carriers is essential. The worldwide inci-
dence is 15-25 per million births, making mass scree-
ning an unpractical and uneconomical option2. Early
diagnosis and timely initiation of treatment is man-
datory for improving prognosis of patient. Treatment
is multi-pronged consisting of copper chelating drugs,
dietary modification, and competitive inhibition of
copper absorption from the gut and replacement of fat
soluble vitamins. Left untreated it may lead to cirrhosis
of liver and irreversible worsening of neuropsychiatric
symptoms as well as progressive involvement of other
organ systems.

Index case

An 1l-year-old boy reported to Pak Emirates
Military Hospital, Rawalpindi in February 2019 with
complaints of unintelligible speech and difficulty
walking for the past 1 month. There was also history of
difficulty in chewing food. On examination, the child
had difficulty ambulating with ataxic gait and dysarth-
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ria; however, no choreoform movements, intentional
or resting tremors, past pointing or nystagmus was
present. There was progressive stiffening of the first
metacarpophalangeal joint of the right hand which had
lead to dystonic flexion of the right thumb. He had an
enlarged liver that was palpable 4cm below the right
costal margin. Ophthalmological examination revealed
bilateral Kayser Fleisher (KF) rings. A 24-hour urinary
copper was >x60 the Upper Limit of Normal (ULN).

Peripheral blood film had spherocytes with poly-
chromasia. His S. Copper, ceruploplasmin were normal
and liver function tests (LFTs) had slight hyperbilirubi-
nemia with direct fraction >50% of the total. Magnetic
Resonance Imaging (MRI) had T2/FLAIR hyperinten-
sities over the putamen and caudate nuclei which were
highly suggestive of WD. Thus with a Leipzig score
of 6 the patient was diagnosed of neuro-wilson and tab
pencillamine (20mg/kg/day) was started along with
vit A, D, E, K and B6 and zinc. He was advised copper
free diet, regular follow-up and family screening.

Case 2

This was the 8 year old brother of the index pati-
ent who was asymptomatic with normal abdominal,
neurological and ophthalmological examination ini-
tially. LFTs, S. Cu and ceruloplasmin levels were also
within limits. 24-hour urinary Copper was x1-2 ULN.
However on follow-up 6 months later, still asympto-
matic, the child’s S.Copper increased, ceruloplasmin
decreased (though still within limits) and >50% of frac-
tionated bilirubin was direct. 24-hour urinary copper
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was now >x5 ULN. This brought his current Leipzig
score to 3 with genetic analysis being unavailable and
liver biopsy refused by parents. Due to strong family
history and clinical suspicion he was also advised the
same treatment as his brother. Regular follow-up reve-
aled markedly increased copper excretion after starting
chelation therapy that gradually declined over the next
2 years. Chelation was then stopped for a week before
measuring 24hr urinary copper which was now nor-
mal. It was then decided to stop chelation and continue
with maintenance therapy only consisting of oral Zinc
20mg thrice a day and monitor his copper excretion
three monthly.

Case 3

This was the 48 year old father of these children
who was asymptomatic but had hepatomegaly on exa-
mination. He had normal LFTs, S.Copper and S.cerulop-
lasmin but 24hr urinary copper was >x12 ULN. KF
rings were absent and liver biopsy revealed grade 2
steatosis, but rhodamine stain was negative. Leipzig
score (excluding genetic analysis) was 2 and it was
decided to closely follow the patient for any signs of
the disease while keeping him on maintenance therapy
with per-oral Zinc three times a day. Further course of
action regarding chelation was to be decided after MRI
Brain.

Case 4

He was the 29-year-old paternal uncle of the in-
dex case and was brought to notice due to concerns
raised by the family. He had previous history of inter-
mittent jaundice once or twice a year since 16 years of
age. At the time of examination, the patient was anic-
teric but liver was palpable 7cm below the right costal
margin with a total span of 18cm. There were no peri-
pheral stigmata of chronic liver disease or signs of neu-
rological illness. Hepatic viral serology was negative.
Ceruloplasmin was low and 24hr urinary copper was
>x5 ULN. LFTs were deranged with direct hyperbiliru-
binemia and ALP: total Bilirubin of <1. KF rings were
absent and liver biopsy could not be done due to affor-
dability issues. Leipzig score (excluding genetic analys-
is and liver biopsy) was®. The strong family history
and presence of symptoms prompted us to start chela-
tion along with vitamins A, D, E, K and B6 and zinc.

Coombs was negative and reticulocytosis was
absent in all four patients. However, both the index
case and his paternal uncle had spherocytes. Their
complete blood picture revealed decreased mean corp-
uscular volume (MCV) and increased mean corpuscu-
lar hemoglobin (MCH) and mean corpuscular hemog-
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lobin concentration (MCHC). Other family members
including the mother and 5-year-old sister of index
case were also screened and found to have normal
labs. Screening was also suggested for extended family
members such as the father’s other siblings. Water
analysis for copper content was unremarkable for the
drinking water consumed by this family.
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Figure: Pictorial depiction of the pedigree. 2 sisters and 1
brother of case 3 were advised screening (simplified for
understanding).

DISCUSSION

WD is a type of inborn error of metabolism with
AR inheritance. A defect in the copper transporting
P-type ATPase due to an ATPase 7B mutation leads to
impaired excretion of copper in bile3. Hepatic wilso-
nian disease has a varied presentation ranging from
acute liver failure, decompensated cirrhosis, acute he-
patitis, fatty liver and hepatomegaly and even inciden-
tal finding of increased serum transaminases®.

Similarly, neurological Wilson may present as
worsening school performance, dysarythmia, dyspha-
gia, tremors, dystonia or mood changes®. It is often
classified into 3 movement disorder syndromes: dysto-
nia, with dystonic postures and choreoathetosis; ataxia,
that may be postural with intentional tremors; and
parkinsonian, with symptoms of hypokinesia, rigidity
and resting tremors®.

KF rings, the most characteristic of the ophthal-
mological presentations, are mostly associated with
neuro-wilson, being present in 95% of such patients.
Hematological manifestations include coomb’s nega-
tive hemolytic anemia and spherocytes on peripheral
film. Diagnostic modalities likewise consist of a com-
bination of serum and urine analysis, mutation detec-
tion, imaging studies and invasive procedures such as
liver biopsy. Typical findings are that of increased free
S.Copper and urinary Copper excretion. MRI may
reveal the typical double panda sign but can also have
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hyper-intensities over putamen, caudate and thalami
nuclei’. While S.ceruloplasmin levels maybe falsely ele-
vated or low in a variety of conditions, it is of note to
consider the method of measurement. Falsely elevated
levels are seen with the immunological-nephelometric
assay because it also measures the biologically inactive
apoform. Enzymatic assay measuring oxidase activity
is a more reliable method?.

It is therefore necessary to use scoring systems
like the Ferenci score which is similar to the Leipzig
score that may increase the sensitivity and specificity
of diagnosis to 98.14% and 96.59% respectively®. Popu-
lation wide screening is not prudent as criteria set by
the European Commission on Public Health and Ins-
titute of Human Genetics qualifies WD as a rare dis-
easel0. With such a wide spectrum of presentation, it is
pertinent to keep a high index of suspicion and look
for subtle signs in the patients’ clinical vignettes as
well as the laboratory findings especially amongst
family members of previously diagnosed cases.

The only curative option for those with extensive
liver involvement is liver transplant (LT) and such
patients should be monitored with Kings Wilson Index
for timely decision regarding LT''. Neurological dis-
ease, however, has no cure and treatment options con-
sist of chelators to increase copper excretion and drug
agents to reduce gastrointestinal absorption. This in
all patients must be complemented with a strict copper
free diet, fat soluble vitamins, rehabilitation for speech
and movement disorders and regular monitoring to
avoid complications of treatment.

Patient’s Consent

Informed consent was obtained from the family to
publish this case.
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