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SPECTRUM OF WILSON’S DISEASE IN CHILDREN ADMITTED
WITH LIVER DISEASE IN A TERTIARY CARE HOSPITAL
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Abstract

Background: Wilson Disease (WD) is a rare genetic dis-
order found in children and high index of suspicion is
needed to screen for such diseases in any child presents
with liver diseases after the age of 5 years. This study was
aimed to find out the frequency and profile of WD in chil-
dren admitted with liver diseases at a tertiary care hospital
of Bangladesh.

Materials and methods: This cross sectional descriptive
study was carried out at the Department of Paediatric Gas-
troenterology and Nutrition, BSMMU in 166 consecutively
admitted children with predominant liver diseases aged 3-
14 years. Diagnosis of WD was considered as presence of
two of the following 3 criteria: i) Presence of Keyser-
Fleischer ring by slit lamp examination. ii) Low serum cer-
uloplasmin level (<20mg/dl). iii) Urinary copper excretion
of >1200 pgm /24 hours after D-penicillamine challenge.

Results: Most frequent liver disease was infective hepati-
tis (50%) followed by WD detected in 30 (18%) patients.
Mean age of the cases of WD was 10.2 (+2.7) years with
66.7% male patients. The most common presenting fea-
tures of WD cases were jaundice (53.3%).Twenty two
(66.7%) patients present with purely hepatic and 10
(33.3%) with both hepatic and neurological manifestation.
Low serum ceruloplasmin level was found in 66.7% and
24 hours urinary copper excretion of >1200 ngm/day was
found in 86.7% cases.

Conclusion: WD was found to be common causes of liver
disease next to infective hepatitis.

Key words : Wilson’s Disease, Prevalence, Liver disease,
Children.

Introduction

Wilson’s Disease (WD)-a rare autosomal reces-
sive disorder of copper metabolism is first descri-
bed in 1912 by Kinnear Wilson.! The condition is
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characterized by excessive deposition of copper in
liver, brain and other tissues. The accumulation of
copper in liver is toxic and may lead to hepatitis,
fulminant hepatic failure, cirrhosis and death.?

The worldwide prevalence of WD is estimated to
be 1 in 30,000 live births, a gene frequency of
0.58% and a carrier frequency of 1 in 86.% It is
caused by mutation in the ATP7B gene encoding a
copper transporter P-type ATPase, which results in
decreased biliary copper excretion and diffuse ac-
cumulation of copper in liver. With increasing
copper overload overtime, deposition of copper
occurs in other organs such as nervous system,
cornea, kidneys and heart.* The clinical presenta-
tion of WD varies widely, a typically hepatic form
which presents in the first decade of life is fol-
lowed by neurologic symptoms and psychiatric
symptoms which usually presents after the age of
20 years.>® Laboratory parameters such as low
ceruloplasmin and elevated 24 hours urine copper
and observation of KF rings in an ophthalmologi-
cal examination carried out in combination direct
toward the diagnosis.* Due to the lack of a single
diagnostic test with adequate sensitivity, diagnosis
should be based on the combination of clinical
features, laboratory findings and the results of mu-
tation analysis in a patient with liver and/or neuro-
psychiatric manifestations.’

Considering the rarity of disease, diagnosis has a
great impact because a specific treatment of pro-
ven efficacy exists and without timely manage-
ment, the disease is invariably fatal.”"!* In Bangla-
desh, to the best of our knowledge, study on WD
had been scarcely done so far. Moreover, limited
studies are available that have described exclusive-
ly pediatric samples. Therefore this study was un-
dertaken to find out the various presentations of
WD in a group of Bangladeshi children suffering
from liver diseases. Study findings are expected to
increase the awareness of the clinician about the
distribution of WD in pediatric age group in our
setting.
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Materials and methods
This descriptive study included a total of 166 con-
secutive patients of 3-14 years of age with liver
diseases who got admitted at Department of Pedia-
tric Gastroenterology and Nutrition, Bangabandhu
Sheikh Mujib Medical University (BSMMU) Dha-
ka between October 2010 and March 2011. Very
sick children were excluded from the study. Clini-
cally a child presented with jaundice with or with-
out hepatomegaly/ splenomegaly along with bio-
chemical evidence of liver disease (Increased se-
rum ALT) serum bilirubin and viral markers was
selected for the study. A preseted data sheet was
filled up by the researcher herself. Detailed medi-
cal and family history was taken. Thorough phys-
ical examination was conducted to assess the
presence of jaundice, hepatosplenomegaly, ascites
and signs of liver failure. Neurologic and psychi-
atric assessments were done.
The eye was examined by slit lamp for K-F ring
by a single Ophthalmologist at BSMMU. Neces-
sary investigations such as liver function tests,
complete blood count with peripheral blood film
etc were done. For the diagnosis of WD serum
ceruloplasmin and 24 hours urinary copper esti-
mation after penicillamine challenge were done. It
was done by “Atomic absorption spectrophotome-
ter” in the Atomic energy centre, Dhaka.

WD was diagnosed on the basis of the presence of

at least two of the following criteria: presence of

K-F rings, low serum ceruloplasmin level (20

mg/dL) and 24-hour urine copper excretion of

>1200 pg/day.

Clinical manifestations of WD were defined as

follows:

» Asymptomatic form: characterized by an ab-
sence of signs and symptoms of liver disease or
of neurological or ophthalmological involve-
ment, but with laboratory findings compatible
with Wilson’s disease.

* Acute, chronic and fulminant hepatic forms:

1) Acute hepatitis: Similar to acute viral hepatitis,
with jaundice, choluria, hepatomegaly and in-
creased aminotransferase levels

i) Chronic hepatitis: Signs of portal hypertension,
hepatomegaly, splenomegaly, elevated hepatic en-
zyme levels with or without jaundice

iii) Fulminant hepatic failure: Clinical manifesta-
tions of acute hepatitis and encephalopathy up to
8 weeks after appearance of the clinical manifes-
tations of liver disease
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* Neurological form: characterized by neuro-
psychiatric symptoms such as altered behavior,
psychoses, speech disorders and others.

Data were expressed as frequencies, means and

standard deviations. To determine the association

between age groups and presentation chi-square

tests was used. Data were analyzed with SPSS-23. p

value <0.05 was considered as statistical significant.

The study protocol was reviewed and approved by
the Ethical Clearance Committee of BSMMU. Be-
fore data collection, informed written consent was
taken from the legal relatives of the patients and
assent from the patients where needed. Objectives,
procedure, risks and benefits of participation in the
study were included in the informed consent sheet.

Results

Out of 166 included children most frequent diag-
nosis was infective hepatitis (50%) followed by
WD in 30 (18.1%) cases. Of 30 children with WD,
15 (50%) belonged to the age group of 5-10 years
followed by 14 (46.7%) to age group of 10-14
years and only 1 (3.3%) children belonged to the
age group of 3-5 years (Table I). The male-to-fe-
male ratio in the study population was 2:1 and the
mean (+SD) age was 10.2 (£2.7) years (Table I).

Table I : Age and sex distribution of children with Wilson
disease (n=30).

Age groups Male Female Total
<5 years 1 (100) 0 (0) 1(3.3)
5-10 years 10(66.6) 5(33.3) 15 (50.0)
>10 years 9 (64.3) 5(35.7) 14 (46.7)
Total 20 (66.7) 10 (33.3) 30 (100)

Data were expressed as frequency (Percentage).

A total of 12 of 30 children had family history
suggestive of WD. Consanguinity of parents was
found in 16 (53.3%) cases, of which seven chil-
dren were born to the 2nd degree consanguineous
parents and nine children were born to the 3rd de-
gree consanguineous parents. six patients (20%)
had history of death of a family member from liv-
er diseases. Jaundice and hepatomegaly was the
commonest (53.3%) presentation in the patients
followed by splenomegaly (40%) and ascites
(40%). Twenty children (66.7%) were presented
with purely hepatic and 10 (33.3%) with both hep-
atic and neurological manifestations. Elevated se-
rum bilirubin was observed in 13 (43.3%) children
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and prolonged prothrombin time in 4 (13.3%)
children. The mean (£SD) value of 24 hours uri-
nary copper excretion (after penicillamine chal-
lenge) and was 1998.13 (+ 643.21) pg/day and se-
rum ceruloplasmin was 14.01 (£3.97) mg/dL re-
spectively. Low serum ceruloplasmin level was
found in 66.7% and 24 hours urinary copper ex-
cretion of >1200 ugm/day was found in 86.7%
cases (Table II).

Table II : Clinical characteristics of children with Wilson
disease (n=30).

Characteristics Frequency (%)/Mean (+SD)
Consanguineous parents 16(53.3)
Presence of affected siblings 12 (40.0)
H/O death of family member from liver disease 6(20.0)

Examination findings

Jaundice 16(53.3)
Hepatomegaly 16(53.3)
Splenomegaly 12 (40.0)
Ascites 12 (40.0)
Type of presentation
Hepatic 20(66.7)
Hepatic and Neurological
Laboratory findings
Elevated serum bilirubin 13(43.3)
Prolonged prothrombin time 4(133)
24 hrs urinary copper estimation (ug/day ) 1998.13 (+ 643.21)
24 hrs urinary copper estimation >1200 pg/day 26(86.7)
Serum ceruloplasmin (mg/dl) 14.01(£3.97)
Serum ceruloplasmin < 20mg/dl 20(66.7)

Out of 30 patients with WD, 20 (66.7%) presented
with features of chronic liver disease, 7 (23.3%)
with the features of acute hepatitis and only 3
(10%) present with the features of fulminant hep-
atic failure (Fig-1).

Pattern of hepatic
prazamation

W oo ver dieisss

Bl Acus bepaiis

Dl funiram hegatic fakas

Fig 1: Pattern of hepatic presentation in the children with
Wilson disease (n=30).
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Among the children with Hepatic presentation,13
(65%) belonged to the age group of 5-10 years
followed by 6 (30%) in 10—14 years and 1 (5%) in
3-5 years of age group. Among the 10 children
who presented with neurological symptoms in ad-
dition to hepatic symptoms, 8 (80%) belonged to
the age group of 10-14 years and 2 (20%) in the
age group of 5-10 years (Table III). It indicates
that, neurological manifestation was observed in
significantly higher age.

Table III : Age distribution between children with differ-
ent presentations of WD (n=30).

Age groups Hepatic ~ Hepatic + Neurological p value
(n=20) (n=10)

<5 years 1(5.0) 0(0)

5-10 years 13 (65.0) 2(20.0) 0.034*

>10 years 6 (30.0) 8(80.0)

Data are expressed as frequency (Percentage).*p
value obtained from Chi-square test.

Discussion

WD is one of the rarer causes of liver disease in
children. There are few studies that have described
exclusively performed on pediatric samples and
data regarding WD is in short supply from Ban-
gladesh.”!* So, this study was a small initiative to
determine the frequency and pattern of WD
among the children admitted in BSMMU, a terti-
ary care center of Bangladesh. In this study 166
children aged between 3-14 years with liver diseas-
es were investigated and among them 18.1% were
found to have WD. This finding is in consensus
with other studies.!!"'> A Study was done in De-
partment of Paediatric Gastroenterology and Nu-
trition, BSMMU, Dhaka Wilson s disease was
found in 31(43.7% ) of 71 children among them
chronic liver diseases were 18 (58%) acute hepati-
tis 6 919.4%) acute liver failure 6 (19.4%) and
asymptomatic WD case was 1 (3.2%) about one
third of children presented with liver diseases
were diagnosed as Wilson”s disease.!> However,
our findings were considerably lower from other
studies conducted in Bangladesh or other country
like, Borotolotti et al from Italy reported out of
196 patients with CLD, WD was identified in only
3 (1.53%) patients.'* Alom et al reported among
total of 164 pediatric patient WD was identified in
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4.3% cases.!> Difference in the frequencies be-
tween studies was might be attributable to the
sampling method and inclusion criteria. All of the
above mentioned studies including the current one
follow non probability sampling technique and it
is not suitable for determining the prevalence.

Majority of the children (50%) with WD belonged
to the age group of 5-10 years followed by 14
(46.7%) to age group of 10-14 years and only 1
(3.3%) children belonged to the age group of 3-5
years. The mean age of presentation in our study
group was 10.2 years. Similar results were also
noted in studies by Sanchez-Albisua et al (Mean
age=9.843.4 years) Yiice et al (10.14£2.5 years),
and Kalra et al (7.2 years)'®%!7 1t is to be noted
that, mean age depend on the overall age range
which significantly varies among studies.®!%!”
The male children predominated in the current
study with male to female ratio of 2:1 which was
quite comparable with studies from India but Eu-
ropean study on the other hand had shown a high-
er female predominance.'3-?° This could be due to
society norm which pays higher attention to male
children, which invariably increases the visits to
hospital.

History of consanguinity was found in 53.3% of chil-
dren. In other studies, it has been found consanguini-
ty in 25.8% and 16.6% of studied population.!®2!
Family history suggestive of WD was noted in 12
(40%) children in the current study. Similarly,
positive family history has been documented by
other previous studies.®!7-?! This correlation helps
to confirm the genetic nature of disease.

Jaundice (70.5%) and hepatomegaly were the
most common symptoms among the patients.
Similarly, jaundice and abdominal distension were
the predominant symptom noticed in studies done
by Saito and Kalra et al whereas, abdominal pain
(76.9%) was the predominant symptom in a study
conducted by Yuce et al.?>!7:8 In terms of clinical
presentations, hepatic form was most prevalent
(66.7%) followed by combination of hepatic and
neurologic presentation (33.3%). Other forms like
hepatocerebral presentation or hemolytic anemia
were not observed in this study. Similar records
from the literature show, hepatic presentations as
the most prevalent form in WD, except in one
study by Kalra et al which showed predominance
of hepatocerebal presentation.?>2317
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Chronic liver disease, (66.7%) was the commonest
presentation of WD in the studied population.
Other presentations were acute hepatitis (23.3%)
and fulminant acute liver failure (10%). In a study
of 55 cases of WD, 17 patients of them were pre-
sented with various form of chronic liver diseases
and five with fulminant hepatitis.>* Another study
conducted at tertiary care hospital in Bangladesh
in 32 WD children with hepatic presentation
65.6% presented with the features of chronic liver
disease, 18.8% with fulminant hepatic failure, one
with acute hepatitis and 12.5% with asymptomatic
elevation of liver enzymes along with enlargement
of liver and/or spleen.?

In the present study, prolonged prothrombin time
was seen in 43.3% of children and bilirubin was
elevated in 13.3% of children. Most of the chil-
dren with combined hepatic and neurological pre-
sentation had a significant higher age compared to
children with hepatic presentation alone. This is
similar to the study of Riodan et al who have re-
ported that, hepatic presentations were moiré com-
mon in the first decade of life and neurological
presentations in second decade.?

Limitations

Small sample size and sample from a single terti-
ary care hospital and limited study period were
some of the limiting factors of the current study,
which might questioned its generalizability. For
confirmation of WD hepatic copper estimation
couldn’t be done due to technological limitation.

Conclusions

WD was found to be the most common cause of
liver disease in the studied children next to infec-
tive causes in this referral center. In the first dec-
ade of life hepatic presentation was the common
presentation whereas neutrological manifestation
was more common in second decade. The results
of the present study emphasize the importance of
screening the patients with liver and/or neuro-
psychiatric symptoms and carrying out specific
tests to increase the sensitivity of diagnosis of sus-
pected cases.

Recommendations

We further recommend conducting a study in larg-
er population, in a multi-institution setup which
will help us to draw conclusions. Further, assess-
ment of genetic and molecular changes will defi-
nitely aid in confirmation of the disease.
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