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ABSTRACT

Background/Aim: To evaluate the clinical manifestations, diagnostic features, disease course and response 
to treatment among Saudi adults with predominantly hepatic Wilson’s disease. A retrospective cohort 
study of 40 adult patients diagnosed with predominantly hepatic Wilson’s disease between 1994 and 2008 
at King Abdulaziz Medical City, Riyadh was carried out. Patients and Methods: The diagnosis was based 
on varying combinations of clinical and laboratory evidence of liver disease, presence of Kayser Fleisher 
rings, low serum ceruloplasmin levels, elevated 24 hour urinary copper excretion and histopathological 
findings on liver biopsy. Results: The most frequent clinical presentation was decompensated chronic 
liver disease in 19 (47.5%), followed by chronic hepatitis in 15 (37.5%) and fulminant hepatic failure (FHF) 
in 5 (12.5%) patients. Eight (20%) patients with end-stage liver disease had liver transplantation, while 24 
(60%) patients followed up on medical treatment for a variable period of 1-12 years showed clinical and 
laboratory improvement. One patient was lost early in follow up. Eight (20%) patients died during the 
study period, 5 with FHF, and 2 with advanced hepatic and neurological disease and one seven years 
after liver transplantation. Mortality rate was 100% in FHF without liver transplantation. Conclusion: A 
predominantly hepatic Wilson’s disease has varied clinical presentations with decompensated chronic liver 
disease being the most common among adult patients.  Majority of the patients show stabilization of the 
disease on medical treatment. FHF in Wilson’s disease has a grave prognosis without liver transplantation, 
the later remains a definitive treatment option for decompensated cirrhotics and patients with FHF.
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Wilson’s disease (WD) is an Autosomal recessive hereditary 
disease that was initially described as Progressive Lenticular 
Degeneration associated with cirrhosis.[1] The gene responsible 
for WD was located to the long arm of chromosome 13 
that encodes a copper-transporting p-type adenosine 
triphosphatase, ATP7b.[2,3] The disease is observed with a 
prevalence of approximately 1:30,000, with a corresponding 
gene frequency of 0.56% and a carrier frequency of about 

1/90.[4] WD is characterized pathophysiologically by failure 
of ATP7b gene function that impairs incorporation of copper 
with apoceruloplasmin resulting in copper accumulation 
within hepatocytes. This results into copper-mediated 
hepatocyte damage and leakage of copper into plasma and 
eventual copper overload in most tissues accounting for 
variable clinical presentation of WD.[5] Early diagnosis is 
essential in order to prevent the progression of liver injury 
and the occurrence of disabling neurological complications. 
Medical therapy of WD includes dietary copper restriction, 
zinc[6] and chelators like D-penicillamine,[7] Trientine.[8] 
Advanced liver failure with decompensation and fulminant 
hepatitis remain major indications for liver transplantation.[9,10]

Review of literature revealed only few studies of small sample 
size among adults with hepatic Wilson’s disease in Saudi 
Arabia.[11,12] We conducted a retrospective chart review of 40 
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patients among adults with predominantly hepatic Wilson’s 
disease, to study various clinical presentations, biochemical 
and histopathological abnormalities, diagnostic features, 
disease course, complications and response to medical 
treatment and liver transplantation.

PATIENTS AND METHODS

We reviewed medical charts of 65 patients diagnosed as 
Wilson’s disease between January 1994 and July 2008 
at King Fahad National Guard Hospital. The study was 
approved by the Hospital research and ethical committee. 
All charts carrying ICD-9-CM Code No 275.1 allocated for 
Wilson’s disease were retrieved from medical records section. 
19 children (age less than 13 years) and 6 patients with 
pure neurological disease were excluded from study. Forty 
patients (22 females and 18 males) with age range 13-49 
years and diagnosis of WD with predominant liver disease 
were included in the study. Patients were followed up for a 
period of 6.3 ± 2.7 years ranging from 1-12 years. Each chart 
was reviewed for various clinical features and laboratory 
abnormalities at initial presentation and during follow up, 
disease course, complications, and response to either medical 
or surgical treatment. History and physical findings of 
jaundice, ascites, hepatic encephalopathy, abnormal speech, 
tremors and abnormal movements documented in each 
chart were recorded. Slit lamp examination report on Kayser 
Fleischer (KF) rings was available in 35 patients. All patients 
had baseline complete blood counts, liver profile and later 
serial blood counts and liver profile during follow up.  Blood 
samples were tested for hepatitis B and C serology, immune 
markers Anti-nuclear antibody (ANA), Anti-smooth muscle 
antibody (ASMA), Anti-mitochondrial antibody (AMA),  
Anti-liver kidney microsomal 1 antibody (Anti-LKM1), 
serum immmunoglobulins, alpha-1 antitrypsin levels and iron 
profile to exclude viral, autoimmune, and other metabolic 
liver diseases respectively. Serum ceruloplasmin levels were 
measured by quantitative immunoturbidimetric method with 
reference range (0.20-0.60g/L) and 24 hour urinary copper by 
atomic absorption spectrophotometry with reference range  
(0.047-0.55 µmol/ day). A transcutaneous or trans-jugular 
liver biopsy was performed in 35 patients, four patients 
refused liver biopsy and one patient died before obtaining 
liver biopsy. Liver biopsy slides were reviewed and reported 
by a single histopathologist who was not blinded to the 
diagnosis. Quantitative estimation of copper in liver 
tissue was not available at the time of study. MRI brain 
was performed in all patients who presented with mixed 
hepatic and neurological disease. Siblings of all index cases 
were screened by physical examination including slit lamp 
examination for KF rings, liver profile, serum ceruloplasmin 
levels and 24-hour urinary copper estimation. Liver biopsy 
was performed on subjects with suspected Wilson’s disease. 
Genetic mutation analysis was done where ever necessary 

by isolating genomic deoxyribonucleic acid (DNA) from 
peripheral blood using standard method of QIAamp 
DNA protocol. The ATP7B coding sequence was screened 
for mutation by the mutation detection enhancement 
heteroduplex analysis and single strand conformation 
polymorphism analysis of the polymerase chain reaction 
using fluorescent labeled primers. The polymerase chain 
reaction (PCR) amplicons that showed abnormal migration 
or band shift relative to normal samples were directly 
sequenced to identify the mutations and polymorphism. 
Samples were analyzed on an ALF Express II (pharmacia 
Biotech) automated DNA sequencer.

All patients were treated with D-penicillamine (500-1500  
mg/d) plus dietary restriction of copper rich foods. 10 
patients with mixed hepatic and neurological disease were 
treated with zinc sulphate (100-150 mg/d) as an add-on 
therapy. Two patients were switched to trientine after 
developing hematological side effects with D-penicillamine. 
Adherence to treatment was evaluated by verbal enquiry, 
physical findings and liver profile on each clinical follow 
up visit.

Applying the diagnostic algorithm based on Leipzig score,[13] 
diagnosis of Wilson’s disease was based on at least two of the 
following: Clinical and biochemical evidence of liver disease 
with or without neuropsychiatric illness, presence of KF rings 
and or a  low serum ceruloplasmin level <0.20g/L. In patients 
without KF rings or with normal serum ceruloplasmin, 
diagnosis was based on elevated (>1.53 µmol/day) pre-
treatment 24 hour urinary copper excretion, histopathological 
features of WD and genetic testing. 24 hour urinary copper 
excretion after D-pencillamine challenge was not estimated 
as our entire population of patients was adults in whom it is 
not validated or recommended.[14] Data suitable for analysis 
by parametric statistics were reported as summary statistics 
and expressed as percentage, range and mean ± SD. Student’s 
t test was used for statistical analysis of continuous variables. 
A P value of <0.05 was considered significant.

RESULTS

Clinical features, presentation and biochemical 
results
The most common clinical presentation of hepatic WD was 
decompensated liver disease 19 (47.5%) followed by chronic 
hepatitis in 15 (37.5%) and FHF in 5 (12.5%) patients, [Table 1].  
The most frequent clinical signs of decompensation were 
coagulopathy 23 (57.5%), low serum albumin 17 (42.5%) 
followed by ascites 14 (35%), jaundice 11 (27.5%) and 
hepatic encephalopathy 9 (22.5%). 10 (25%) patients had 
mixed neurological and hepatic disease. The most common 
neurological signs noted were tremors, slurred speech and 
rigidity. All Patients with neurological signs had positive KF 
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rings, low serum ceruloplasmin and abnormal brain MRI 
mainly involving basal ganglia, midbrain, thalami and pons 
making diagnosis easy to establish on clinical features alone. 
Wilson’s disease was diagnosed by family screening in six 
(15%) patients by clinical, biochemical testing plus liver 
histology and genetic testing. Overall KF rings were present 
in 29/35 (82.5%) and a low (0.043 ± 0.024 g/L) ceroloplasmin 
in 37 (92.5%) patients, however those with pure hepatic WD 
KF rings were seen in 19/25 (76%) and low ceruloplasmin in 
27/30 (90%). All patients had high (4.48 ± 1.18 µmol/d) 24 
hour urinary copper excretion The liver biochemical tests were 
abnormal in all patients with decompensated liver disease and 
chronic hepatitis at presentation with serum bilirubin of 171 
± 133 µmol/L, serum ALT 96 ± 80 U/L, AST 98 ± 88U/L, 
serum albumin 34 ± 11.4g/L and International normalization 
ratio (INR) 1.65 ± 0.84. Genetic test results were available in 
23 patients. Among these 9 patients had a novel mutation in 
exon 21 (Gln1399Arg), not seen in normal Saudi subjects. No 
mutations were found in 14 patients. Applying Leipzig score, 
majority (37 patients) met the diagnostic criteria (score 4 or 
more) for Wilson’s disease having low serum ceruloplasmin 
and markedly elevated 24 h urinary copper.

Among the six asymptomatic patients diagnosed by family 
screening 3 patients had low serum ceruloplasmin, elevated 
24 h urinary copper and copper positive stains on liver biopsy. 
The other 3 patients with normal ceruloplasmin and no 

KF rings had elevated 24 h urinary copper levels plus gene 
mutations on genetic testing.

Although six patients had low titres of positive ANA (1:10 to 
1:40) and seven patients had positive Anti-smooth muscle 
antibody (ASMA) (1:40 to 1:80), none of these patients had 
abnormal serum immunoglobulin and did not meet the 
criteria for diagnosis of autoimmune hepatitis. All patients 
were negative for AMA and for serological evidence of 
hepatitis B or C infection.

Liver histology among 35 patients showed portal fibrosis in 
31 (88.5%), steatosis in 26 (74.2%), positive copper stains 
in 23 (65.7%), sinusoidal apoptotic bodies in 13 (37.1%), 
cholestasis in 8 (22.8%), focal necrosis in 20 (57.1%), 
cholangiolar proliferation in 22 (62.8%), portal fibrosis in 
17 (48.5%) and cirrhotic nodules in 13 (37.1%) patients.

Correlating the results of the various histological findings 
with clinical presentation, the patients with clinical chronic 
hepatitis had portal inflammation in 100%, steatosis in 
86.6%, positive copper stains in 85.7%, focal necrosis in 35%, 
cholangiolar proliferation in 71.4%, and varying stages of portal 
fibrosis in 92.8%. Among patients with clinical end stage liver 
disease portal inflammation was present in 75%, steatosis 
in 68.7%, positive copper stains in 66.6%, focal necrosis in 
62.5%, cholangiolar proliferation in 73.3%, portal fibrosis 

Table 1: Clinical presentation and patient's characteristics
Clinical presentation n (%) Sex (M: F) Age (years) Mean ± SD
End stage liver disease 19 (47.5) 8: 11 24.6 ± 8.4
Chronic hepatitis 15 (37.5) 7: 8 21.4 ± 5.0
Fulminant hepatic failure 5 (12.5) 2: 3 18.0 ± 3.0
ESLD + Neuro 6 (15) 3: 3 30.8 ± 7.0
FHF + Neuro 2 (5) 0: 2 15.5 ± 2.1
Chr. Hep+ Neuro 2 (5) 0: 2 20.5 ± 3.5
ESLD: End stage liver disease, FHF: Fulminant hepatic failure

Table 2: Correlation of clinical presentation to liver histology findings in (35) patients
Liver histopathology Chr. Hepatitis 

(n = 14) (%)
ESLD (n = 16) (%) FHF (n = 5) (%) Overall pts. with liver biopsy 

(n = 35) (%)
Portal inflammation 14 (100) 12 (75) 5 (100) 31 (88.5)
Steatosis 13 (86.6) 11 (68.7) 2 (40) 26 (74.2)
Positive copper stains 12 (85.7) 10 (66.6) 1 (20) 23 (65.7)
Focal necrosis 5(35.7) 10 (62.5) 5 (100) 20 (57.1)
Sinusoidal apoptotic bodies None 9 (56.2) 4 (80) 13 (37.1)
Cholestasis 2 (14.2) 3 (18.7) 3 (60) 8 (22.8)
Cholangiolar proliferation 10 (71.4) 11 (73.3) 1 (20) 22 (62.8)
Portal fibrosis without cirrhotic 
nodules stage ≤ 4/6

13 (92.8) 3 (18.7) 1 (20) 17 (48.5)

Well established cirrhotic nodules None 13 (81.2) None 13 (37.1)
ESLD: End stage liver disease, FHF: Fulminant hepatic failure
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without cirrhosis in 18.7% and cirrhotic nodules in 81.2%. 
Patients who presented with FHF had portal inflammation in 
100%, focal necrosis in 100%, sinusoidal apoptotic bodies in 
80%, cholestasis in 60%, and portal fibrosis in 20%. However, 
positive copper stains were seen in only 20% and cirrhotic 
nodules in none. The results are summarized in Table 2.

Response to medical/surgical treatment and 
outcome
Among 24 (9 patients with decompensated liver disease and 
15 patients with chronic hepatitis) non-fulminant and non-
transplanted patients who responded to medical treatment, 
normalization of ALT was documented in 18 (75%), AST in 
22 (92%), serum albumin in 21 (87.5%), bilirubin and INR 
in 24 (100%) patients. The mean time to normalization of 
transaminases was 12.4 ± 6.1 months (range 4-32 months) 
while the mean time to normalization of bilirubin, albumin 
and INR was 24.2 ± 13.4 months (range 11-60 months).

Eight decompensated cirrhotic patients (4 males and 4 
females) who failed to respond to medical treatment had 
successful deceased donor liver transplantation. During post-
transplantation follow up of 68.0 ± 43.1 months, the clinical 
symptoms and signs of Wilson’s disease including KF rings 
resolved after a period of 9.4 ± 6.1months (3.5-18 months) 
and patients had consistently normal serum ceruloplasmin 
and liver profile without additional copper chelating therapy. 
One patient died seven years post-transplantation from a 
motor vehicle accident.

The 5 patients (2 males and 3 females) who presented with 
FHF had various grades of hepatic encephalopathy, jaundice 
and coagulopathy and died in ICU while receiving medical 
therapy and awaiting liver transplantation. All 5 patients 
developed acute renal failure requiring hemodialysis. Three 
of them had documented bacterial sepsis. One patient died 
from intrapulmonary hemorrhage.

Among patients with non-fulminant presentation, 2 patients 
who presented with advanced neurological disease with 
severe dysphagia and decompensated liver cirrhosis died 
with liver failure, pneumonia and sepsis. One patient was 
lost early in follow-up.

DISCUSSION

We studied only adult patients (> 13 years age) of Wilson’s 
disease with predominant hepatic presentation at initial 
diagnosis. In our study, clinical evidence of end stage liver 
disease was seen in majority of the patients followed by 
chronic hepatitis, mixed hepatic and neurological disease 
and FHF. These observations are consistent with those of 
Steindl et al.[15] In a series of 55 patients reported by Steindl  
et al, 17 patients presented with clinical manifestations of 

chronic liver disease; 5 with fulminant hepatic failure, 20 
with neurological disease, and 10 patients were detected by 
family screening.[15] Our youngest patient was 13 years and 
oldest one 49 years. Although WD is predominantly a disease 
of the young, many patients are first diagnosed in middle 
or even older age[16] and this was observed in our study as 
well. Patients with mixed decompensated liver disease and 
neurological disease were significantly older when compared 
with patients with FHF (30.8 ± 7.0 vs. 18.0 ± 3.0 P < 0.05). 
Fulminant liver failure was seen more often in young females. 
Several different manifestations associated with hepatic 
copper accumulation in WD have been reported.[15,17] We 
observed various complications related to liver failure as part 
of ESLD or FHF. Coagulopathy and ascites was the most 
common followed by jaundice and hepatic encephalopathy. 
About 37 (92.5%) of our patients had low ceruloplasmin at 
initial diagnosis which is again consistent with the results of 
other studies.[18-20] We identified novel genetic mutations in 
a minority of patients with Wilson’s disease while a majority 
of those tested had no specific genetic mutations.

Overall histologically documented cirrhotic nodules were seen 
in 37.1% and fibrosis without cirrhosis in 48.5% of patients 
which is consistent with results of Stremmel study[18] that 
reported cirrhosis in 37% and fibrosis in 34% of patients. A 
significant degree of steatosis was seen in majority (74.2%) 
of patients mimicking that of nonalcoholic fatty liver disease. 
The same observation has been made recently in an Italian 
study on WD patients without metabolic co morbidities.[21] 
In our study patients who presented with ESLD, majority 
(81.2%) had established cirrhosis on liver biopsy, while 
patients with clinical chronic hepatitis, majority had variable 
degree of portal fibrosis on liver biopsy. The higher proportion 
of patients with positive histochemical copper stains on liver 
biopsy in our study not reported in other studies could be 
because of older age of our patients and advanced stage of liver 
disease. In cirrhotic patients, all changes in the pre-cirrhotic 
stage were seen with variable degree of copper deposition. The 
pathological changes in fulminant stage were variable degrees 
of fibrosis, predominant ballooning of hepatocytes, necrosis, 
apoptotic bodies, cholestasis, and a sparse lymphocytic and 
mononuclear infiltrate with negligible copper deposition. 
In our study, early in the course of the disease, patients had 
predominantly steatosis and portal inflammation (100%).

The observation of normalization of synthetic function 
and transaminases on medical treatment is indicative of 
reversible nature of the disease process, despite large number 
of patients who were histologically fibrotics and/or cirrhotics, 
although pathological confirmation of reversibility is lacking 
in this study. Medical management with chelating agents 
was effective in most of the patients with clinical chronic 
hepatitis and in almost 50% of patients with clinical ESLD. 
Normalization of liver enzymes occurred earlier followed by 
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improvement in liver synthetic functions. This underscores 
the importance of early diagnosis and early administration 
of medical treatment in Wilson’s disease.[22]

The result of medical therapy for patients who presented 
in fulminant hepatic failure was rather disappointing as 
none of our patients with FHF survived while awaiting liver 
transplantation. This (100%) mortality rate of patients with 
FHF in Wilson’s disease warrants an early consideration of 
liver transplantation and early referral to a transplant centre. 
Sepsis was a leading cause of mortality in all patients.

CONCLUSION

In conclusion, hepatic Wilson’s disease has varied clinical 
presentations with decompensated chronic liver disease being 
the most common among adult patients. Diagnosis still remains 
a clinical, biochemical and pathological correlation with no 
single test sufficient enough to make the diagnosis. Long 
term treatment with D-penicillamine/trientrine along with 
dietary copper restriction is effective in majority of patients in 
resolving the clinical and biochemical markers of the disease 
and improves prognosis and possibly survival. Patients who 
meet current criteria for liver transplantation should be listed 
and transplanted if there is deterioration or no improvement 
while on medical treatment. Fulminant liver failure in Wilson’s 
disease without urgent transplantation has a dismal prognosis.
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