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Abstract:  

Background:Wilson’s disease (WD) is an inherited 

defectin copper metabolism that causes accumulation 

of copper in various body organs. It is a potentially 

curable; if it is diagnosed promptly and treated 

consistently. Normal life expectancy can be achieved 

with available treatment. 
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Objective: Therapeutic assessment of a sample of 

Iraqi patients with WD and finding any association 

between clinical presentations and studied variables. 

Methods: A descriptive cross sectional study with 

analytic elements was conducted during 2011, from 

the 1st of February till the 10th of June. The 

sampling method was a convenient non-random one, 

carried out through consecutive pooling of registered 

WD patients. A questionnaire-form paper had been 

developed for the process of data collection.  

Results: The study had enrolled 29 patients, with a 

male to female ratio of (1.07:1), their mean age was 

27.12±12.18 years. All patients were treated with 

penicillamine, in addition to dietary modification in 

89.7% of them for 18.49±12.51 months. With 

treatment 69% of patients reported improvement 

within 2.92±2.48 weeks, 20.7% reported stability, 

10.3% deteriorated, therapeutic level of urinary 

copper was achieved in 23 (79.3%) of patients, serum 

transaminases levels dropped in 69% and side effects 

were reported by 58.6% of patients. Death was 

reported in 3.45% of patients.  
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Conclusion:By treatingWDpatients with D-

penicillaminea good therapeutic response; but at 

least one side effect is reported in most of patients. 

The best response is in patients with hepato-

neurologic type; while those with neuro-psychiatric 

type have more deterioration and poorer response to 

treatment compared with other types. 

Keywords; wilson, copper, kayser, Therapeutic, Iraq. 

 

Introduction 

Wilson's disease (WD) is a rare autosomal-recessive disorder of 

copper metabolism. It is a hepatolenticular degeneration that 

characterized by the accumulation of copper in various body 

organs. It is fatal unless treated, is a potentially treatable condition 

with the availability of effective pharmacologic therapy, while if 

not treated; it can cause severe brain damage, liver failure and 

death[1, 2, 3, 4].  

The prevalence of WD is about 1:30,000 and a frequency of 

heterozygotic carriers is about 1:90. WD resembles 6.9% of chronic 

liver diseases in Iraq[1,2,3,5,6,7,8].  

The availability of effective treatment makes early diagnosis 

crucial. WD should be considered in any person younger than 30 

years with liver disease. The combination of liver disease with 

extrapyramidal motor abnormalities, or with hemolysis strongly 

suggests WD and should never be missed[4,9, 10]. 

Patients with WD have a good prognosis if the disease is 

diagnosed promptly and treated consistently. The long-term 

outcome depends on adherence to treatment, without it the disease 

is fatal, if therapy is started before symptoms develop, symptoms 
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are rarely seen and prognosis is very good, while many patients die 

because WD is recognized after appearance of symptoms [1, 7]. 

By eliminating copper-rich foods from their diet along with an 

effective lifelong treatment; a normal life-expectancy and an 

excellent long-term survival for this fatal illness can be offered and 

most patients improve their liver function within 6–12 months. 

Three drugs are involved mainly in treatment; D-Penicillamine, 

Trientine and Zinc salts. In pregnancy treatment must be 

maintained because any interruption carries a high risk of fulminant 

liver failure. Liver transplantation is curative as it corrects the 

metabolic defect[1,2,3,7,9]. 

Pencillamine is given in a dose of (1.5-2g/day) initially; 

maintenance (0.75-1g/day, 20mg/kg/day). Monitoring should be 

done closely initially, and then at least twice a year by clinical 

examinations, consultation and laboratory tests, including; serum 

levels of copper and ceruloplasmin and 24-hour urinary copper 

excretion[1,2,11].  

In Iraq WD accounts for 6.9% of chronic liver diseases[8], but; 

with no available study to assess WD's therapeutic evaluation; thus 

the objective of this study is to assess therapy regarding; type, 

duration, response, side effect, death and any association between 

clinical presentations and other studied variables of a sample of 

Iraqi patients with WD. 

Death was reported in one patient; a 20 yr. old female with 

neuro-psychiatric presentation, who was 11.5 yr. old at the onset, 

and after a delay of 30 months she was diagnosed with WD and 

kept on penicillamine for 6.5yr. till she died; after repeated fits and 

an advanced functional deterioration. Comparing this with other 

previous studies Merle et al, 2005; 3 patients died; two because of 

multiple-organ failure and one because of cholangiocellular 

carcinoma[12], Medici et al, 2006 death was reported in 3 patients; 

due to advanced disease and pontinemyelinolysis[13]. Patient with 

WD is liable to many complications as hemolysis , cirrhosis, fatty 

liver, hepatitis, infections, bone fractures, injuries, joint 

http://www.pennmedicine.org/encyclopedia/em_DisplayArticle.aspx?gcid=000571&ptid=1
http://www.pennmedicine.org/encyclopedia/em_DisplayArticle.aspx?gcid=000255&ptid=1
http://www.pennmedicine.org/encyclopedia/em_DisplayArticle.aspx?gcid=001154&ptid=1
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contractures or deformity, muscle atrophy, neuro-psychological 

complications, loss of ability to care for self or functioning, in 

addition to side effects and non-compliance. The tragedy is that if a 

patient stops treatment, probability of death from fulminant liver 

failure within 1-2 yr. is very high, even if the patient was initially 

asymptomatic. Liver failure and CNS damage are the most 

common dangerous effects. If not diagnosed and treated early, WD 

is fatal[9,11]. 

 

Methods 

The study is a descriptive cross sectional, with some analytic 

elements. The data was collected at the Department of 

Gastroenterology, Baghdad Teaching Hospital of Medical City, 

Baghdad, Iraq. Data collection was extended from the 1st of 

February to the 10th of June 2011.The target population was all 

registered and newly diagnosed WD patients. The sampling method 

was a convenient non-random one, carried out through consecutive 

pooling of all WD patients. A data of 29 patients was collected by 

direct interviews, full clinical assessment and medical records 

analysis. Patients who accepted to participate in study, completed 

the required parameters and fit the inclusion criteria during the 

study period were included in study.The inclusion criteria were; 

history and clinical examination findings suggestive of WD as: 

hepatic manifestations, neuropsychiatric manifestations, family 

history of WD, serum ceruloplasmin level below 200 mg/L[1,2], 

presence of K-F ring, liver biopsy: if the liver copper concentration 

more than 250μg/g dry weight[1,2], serum copper level below 70 

µg/dl (below 11µmol/L)[1,2], 24-hr. urinary copper excretion more 

than 100µg/24-hr.[1,2], and/or positive Penicillamine challenge test 

(if 24-hr. urinary Copper more than1600µg/24-hr., (more than 

25mmol/ L)[1,2]. The patient age should be fulfilling at least three 

of the above criteria andthe last criterion is a definite diagnosis. 

These diagnostic standards had been proposed basing on Sternlieb’s 

criteria [9, 11]. 

http://www.pennmedicine.org/encyclopedia/em_DisplayArticle.aspx?gcid=003185&ptid=1
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The exclusion criteria were; age above 60 years, evidence of 

coexisting liver diseases including; viral hepatitis A, B C or E, 

chronic liver disease with cholestatic component, Alpha one 

antitrypsin deficiency, Coomb's positive hemolysis, pregnancy, 

history of Alcohol intake, history of use of copper containing 

intrauterine devices (IUCD) or oral contraceptive[5], history of 

intake of medications that may cause extrapyramidal side effect 

such as antipsychotic drugs and Metoclopramide and/or history of 

chorea. 

The Statistical Package for the Social Science (SPSS) version 

17.0 software had been used for all computerized statistical 

analysis. Numerical; normally distributed variables was expressed 

as mean ± standard deviation; while categorical variables were 

expressed as frequency, range and percentage. Continuous variables 

were compared by ANOVA test for the variance analysis and 

categorical variables were compared by using Chi-square tests. P-

value equal or less than 0.05 was considered as a statistically 

significant. 

 

Results 

In the current study, therapeutic evaluation was based on several 

domains, including; treatment duration, type of treatment, treatment 

response, side effects and availability of medications. 

The patients' total number was 29, males were 15 (51.7%) and 

females were 14 (48.3%), giving a male to female ratio of (1.07:1). 

Their mean age was 27.12±12.18 years (yr.) (14-56 yr.). According 

to their main clinical presentation; patients had been classified into 

4 clinical subgroups to facilitate studying them; hepatic in 8 

(27.6%) of patients, neuro-psychiatric in 4 (13.8%), mixed hepato-

neurologic presentation in 9 (31%), and other presentations in 8 

(27.6%). 

Therapeutic evaluation of the study sample was based on 

several domains; duration, type, response, availability of treatment 

and side effects.  
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The treatment duration was 18.49±12.51 (ranging between 1-

44) months. The treatment was based on D-penicillamine(0.75-

1g/day) in all patients in addition to diet and lifestyle modification 

in 26(89.7%) of patients, symptomatic treatment in 6 (20.7%) of 

patients and zinc acetate (150mg/day) in 2 (6.9%) of them initially 

for two month in addition to penicillamine then continued 

onpenicillamine only. 

Concerning subjective response to treatment; 20 (69.0%) of 

patients reported a subjective improvement within 2.92±2.48 (0.5-

8) weeks of treatment, while 6 (20.7%) of them reported a stability 

in their condition and only 3 (10.3%) of them reported 

deterioration. Although males reported slightly less (66.7%) 

improvement than females (71.4%); but males reported more 

(26.7%) stability than females (14.3%) and less (6.7%) 

deterioration than females (14.3%) (P= 0.617). The 24 hr. urinary 

copper level during treatment; it was between 200 and 500 µg/day 

in 23 (79.3%) of patients, it was seen more in males (93.3%) than 

females (64.3%) (P= 0.054). The drop in the levels of serum 

transaminases with treatment was seen in 20 (69.0%) of patients, 

but the response was more in males (80.0%) than females (57.1%) 

(P= 0.184). Death during study period was reported in one (3.45%) 

patient (that resembles one (7.1%) of female patients) (P= 0.292) 

(Table (1)). 

Figure (1) shows that 17 (58.6%) of patients were reported at 

least a one side effect. Gastric upset was the most frequent side 

effect, it was reported in 7 (24.1%) of patients, arthralgia was seen 

in 5 (17.2%) of patients, skin lesions and subjective loss of taste 

were seen in 3 (10.3%) of patients, for each, neurological 

worsening and pancytopenia were reported in 2 (6.9%) of patients 

for each, and proteinuria and  febrile reaction were seen in one 

(3.4%) patient, for each. No patient developed immunological long-

term effects (systemic lupus erythematosus, nephritis, positive 

ANA) as a side effect.  
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Regarding availability of medications almost all of patients 

[28(96.6%)] got it from private sector and only one (3.4%) received 

it from government sector.  

Regarding patients' therapeutic evaluation in different clinical 

subtypes;The longest treatment's duration (36.25±6.18 months) was 

in those with neuro-psychiatric presentation, while the shortest 

duration (12.16±11.04 months) was in those with other 

presentations. Treatment duration was 19.12±13.5 months in 

patients with hepato-neurologic presentation and it was 16.5±8.45 

months in patients with hepatic presentation, and there was 

statistically significant association between the treatment's duration 

and clinical types (P= 0.011) (Table (2)). 

Concerning reported subjective improvement; it was the highest 

proportion 8 (88.9%) among patients with hepato-neurologic 

presentation and the lowest 1 (25%) among patients with neuro-

psychiatric presentation. Regarding subjective worsening with 

treatment; it was the highest 1 (25%) among patients with neuro-

psychiatric presentation, while there was no reported worsening 

among patients with pure hepatic presentation. Regarding 

subjective stability reporting, it was the highest 2 (50.0%) among 

patients with neuro-psychiatric presentation, and it was not reported 

in patients with hepato-neurologic presentation (P= 0.312) (Table 

(2)). 

The proportion of patients with urinary copper level between 

(200-500 µg/24 hour), as an indicator of good therapeutic response 

was the highest (100%) among patients with hepato-neurologic 

presentation and the lowest (25%) among patients with neuro-

psychiatric presentation. That was statistically significant (P= 

0.019) (Table (2)). 

The drop in the level of serum transaminases with treatment, 

which was seen in 20 (69.0%) of participants; it was the highest 8 

(88.9%) among patients with hepato-neurologic presentation and 

the lowest 0 (0%) patients among patients with neuro-psychiatric 

presentation. That was a statistically significant (P= 0.007 "P 
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value<0.05"). Death during study period was reported in only one 

(25%) patient of patients with neuro-psychiatric presentation (P= 

0.091 "P value>0.05") (Table (2)). 

Regarding medications' induced side effects reported by patients 

with different clinical presentations; 75% of patients with neuro-

psychiatric and  with other presentations, for each; 50% of patients 

with pure hepatic presentation; and 44.4% of patients with hepato-

neurologic presentation had developed a one or more medication 

induced side effects (Table (3) and Figure (2)). 

 

Discussion: 

All patients (100%) in current study were treated with D-

penicillamine, 89.7% were also managed by diet and life style 

modification; while symptomatic treatment was required in 20.7%. 

Treatment was without interruption for 18.49±12.51 months. These 

results were in agreement with that of other previous studies by; 

Merle et al, 2005[14]; Panagariya et al, 2006[15]. This can be 

explained by knowing that choosing D-penicillamine in high 

percentage of patients because of its approved effectiveness in 

treating WD. The problem with WD therapy is compliance; as it is 

hard to convince young people, who feel well, of the need to take 

medicine 2-4 times daily for the rest of their lives. Patients should 

eliminate copper-rich foods from their diet in the first year of 

therapy, after that should take only small 

amount[1,2,3,7,9,16,17,18]. 

 Regarding current study patients' response to treatment; 69% 

improved within 0.5-8 weeks of treatment, 20.7% reported stability 

and 10.3% deteriorated. Males reported more stability than females. 

Urinary copper level was (200-500µg/day) in 79.3%, this was more 

in males. The drop in serum transaminases was detected in 69%, 

this was more in males. These results were in agreement with that 

of (Lowette et al, 2009)[19]; (Panagariya et al, 2006)[15]; (Merle et 

al, 2005)[12] and (Iorto et al, 2004)[20]. 
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Medications' induced side effects were reported in58.6% of the 

patients, gastric upset was the most frequent (24.1%), arthralgia in 

17.2% of patients, skin lesions and loss of taste in 10.3%, for each, 

neurological worsening and pancytopenia in 6.9% for each, and 

proteinuria and febrile reaction in 3.4%, for each. Comparing 

results with previous studies; Lowette et al, 2009 reported side 

effects: 71.4%; dermatological: 43%, and proteinuria: 

38%[19],Merle et al,   2005 reported side effects: 74.4%, rash: 

15.9%, epigastric discomfort: 1.4%, neurological: 13.8%, 

arthralgia: 15.9%, protienuria: 10.9% and pancytopenia: 2.9%[12]. 

It was expected to report medications' induced side effects; as an 

early side-effect of penicillaminewas an initial neurological 

worsening in 10-50% of patients. Due to the interference of 

medication with collagen and elastin formation; skin lesions may be 

developed. Other side effects vary from minor (loss of taste, 

gastrointestinal upset, and arthralgia) to severe (proteinuria, 

leukopenia, or thrombocytopenia), aplastic anemia occurs 

rarely[1,7,11]. Side effects were higher in previous studies may be 

because of the fact that the treatment duration in them was much 

longer than that of this study. 

Regarding therapeutic response among patients with different 

clinical subgroups; patients of hepato-neurologic presentation 

showed a better response than those of pure hepatic presentation 

and the last was better than that of neuro-psychiatric presentation, 

and this difference was significant. Similar results were reported by 

Merle et al, 2005[12]. These results can be explained by fact that; 

in WD, response and prognosis depend on clinical subtype. And 

patients with hepatic symptoms are of a better response and 

prognosis and of shorter delay than those with neurologic 

symptoms; whose symptoms can persist and worsen despite 

treatment[1,7,9]. 
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Conclusions 

 By treating WD patients with D-penicillamine a good 

therapeutic response can be achieived; but at least one side effect is 

reported in most of patients. The best response is in patients with 

hepato-neurologic type; while those with neuro-psychiatric type 

have more deterioration and poorer response to treatment compared 

with other types. 

 

Tables and Figures 

Table (1): Treatment response of the study group (n=29). 

 

The treatment response indicator 

Gender 

P value Male Female Total 

No % No % No % 

Urinary Copper 

(200-500µg/24 hr.) 

Positive 14 93.3 9 64.3 23 79.3 
0.054 

Negative 1 6.7 5 35.7 6 20.7 

Drop in transaminases 

level 

Positive 12 80 8 57.1 20 69.0 
0.184 

Negative 3 20 6 42.9 9 31.0 

Reported subjective 

difference 

Improvement 10 66.7 10 71.4 20 69.0 

0.617 Worsening 1 6.7 2 14.3 3 10.3 

Stable 4 26.7 2 14.3 6 20.7 

Death during study period 0 0 1 7.1 1 3.45 0.292 

Total 15 100 14 100 29 100  

Duration for subjective improvement[Mean±SD(Range)] week 2.92±2.48(0.5-8.0) 

No; number, %; percent, DF; degree of freedom, P; P value, SD; standard 

deviation, hr.;hour. 

Note: P value equal or less than 0.05 is considered as a statistically significant; 

while P value of more than 0.05 is not significant. 
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Table (2): Treatment response and treatment duration among 

patients with different clinical presentations (n=29). 
 

The treatment 

response 

indicator 

The main initial presentation 

P value Hepatic 
Hepato-

neurologic 

Neuro-

psychiatric 
Other 

No=8 % No=9 % No=4 % No=8 % 

Drop in serum 

transaminases 
7 87.5 8 88.9 0 0 5 62.5 0.007(Sig) 

Urinary copper 

(200-500 

µg/24hr.) 

7 87.5 9 100 1 25.0 6 75.0 0.019(Sig) 

Subjective 

improvement 
6 75.0 8 88.9 1 25.0 5 62.5 

0.312 
Subjective 

worsening 
0 0 1 11.1 1 25.0 1 12.5 

Subjective 

stability 
2 25.0 0 0 2 50.0 2 25.0 

Death during 

study period 
0 0 0 0 1 25 0 0 0.091 

The time duration 
Hepatic 

Hepato-

neurologic 

Neuro-

psychiatric 
Other P value 

Mean±SD Mean±SD Mean±SD Mean±SD 

Treatment's 

duration(month) 
16.5±8.45 19.12±13.5 36.25±6.18 12.16±11.04 0.011(Sig) 

 No; number, %; percent, DF; degree of freedom, P; P value, SD; Standard 

Deviation, hr.;hour, (Sig); Significant. 

Note: P value equal or less than 0.05 is considered as a statistically significant; 

while P value of more than 0.05 is not significant. 
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Table (3): Medications' induced side effects among patients 

with different clinical presentations (n=29). 

The side effect 

The main initial presentation 

P value Hepatic 
Hepato-

neurologic 

Neuro-

psychiatric 
Other 

No=8 % No=9 % No=4 % No=8 % 

Any side effect* 4 50.0 4 44.4 3 75.0 6 75.0 0.509 

Gastric upset 2 25.0 2 22.2 2 50.0 1 12.5 0.557 

Arthralgias 1 12.5 1 11.1 1 25.0 2 25.0 0.833 

Skin lesions 1 12.5 1 11.1 0 0 1 12.5 0.908 

Subjective loss of 

taste 
0 0 1 11.1 0 0 2 25.0 0.356 

Neurological 

worsening 
0 0 0 0 1 25.0 1 12.5 0.297 

Pancytopenia 1 12.5 0 0 0 0 1 12.5 0.627 

febrile reaction 0 0 0 0 0 0 1 12.5 0.437 

Proteinuria 0 0 1 11.1 0 0 0 0 0.512 

No; number, %; percent, DF; degree of freedom, P; P value, SD; Standard Deviation 

[*The same patient may have more than one side effect]. 

Note: P value equal or less than 0.05 is considered as a statistically significant; while P 

value of more than 0.05 is not significant. 
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Figure (1): Medications induced side effects in the study group 

(n=29). 
[*The same patient may have more than one side effect]. 
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Figure (2): Medications' induced side effects among patients 

with different clinical presentations [The same 

patientmay have more than one side effect]   (n=29). 
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التقيين العلاجي للورضى الوصابيي بداء ولسوى في العراق/ هستشفى 

 بغداد التعليوي

 
 اكرم عجيل ًجيب .د احود خضر محمد .د

 يذُٚت انطب - يسخشفٗ بغذاد انخعهًٛٙ يذُٚت انطب - يسخشفٗ بغذاد انخعهًٛٙ
 وفاء فائك توفيك .دم. أ.

 كهٛت احقُٛبث انصحٛت ٔانطبٛت –.ْٛئت انخعهبى انخقُٙ

 

 
 :مستخلصال

داء ٔنسٌٕ ْٕ خهم ٔساثٙ أٚعٙ نهُحبس ٔانز٘ ٚسبب حشاكى انُحبس فٙ  :البحث خلفية

يخخهف اععبء اندسى. ْٕٔ يَشَض قببم نهشفبء إرا يب شُخِصَ ٔعٕنح بحزو ٔبذٌٔ 

حأخٛش. ًُٔٚكٍِ انٕصٕل إنٗ انعًش انًخٕقع نهًشٚط يقبسَتً بأقشاَّ يٍ غٛش انًصببٍٛ 

 ببنًشض بِٕخٕد علاج فعبل ٔيخبذ.

 

انخقٛٛى انعلاخٙ نعَُٛت يٍ انًصببٍٛ بذاء ٔنسٌٕ فٙ انعشاق ٔاٚدبد ا٘  :البحث هدف

 علاقت يببٍٛ الاًَبغ انسشٚشٚت ٔ انًخغٛشاث انًذسٔست.

نقذ أخُشٚج ْزِ انذساست انٕصفٛت انًقطعٛت راث انعُصش انخحهٛهٙ نهًذة  :البحث طرائك

انعُٛبث كبَج . غشٚقت أخز 3122 يٍ الأٔل يٍ شببغ إنٗ انعبشش يٍ حزٚشاٌ نعبو

َُفز ببندًع انًخخبنٙ نهًشظٗ انًسدهٍٛ ٔانًخبحٍٛ  ًُ ببلاخخٛبس غٛش انعشٕائٙ انًلائى ان

ببششة يَعَ  ًُ قببهت ان ًُ ً ٔ ببن لأ اسخبٛبٌ يُعذَ يُسبقَب ًَ ع انبٛبَبث كبٌ بِ ًْ أثُبء فخشة انذساست. خَ

شظٗ. ًَ  ان
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(. 2;1.07يشٚعبً, كبَج َسبت انزكٕس إنٗ الإَبد فٛٓى ) :3حعًُج انذساست  :الٌتائج

 ,)انبُسلايٍٛ(بعقبس سُت. عٕنِحَ خًٛع انًشظٗ 38.23±23.9كبٌ يخٕسػ أعًبسْى 

ًُ شٓش.ٔ :29.5±23.62 ذةًُّ نِ  يُٓى % 8.:9 فٙ انغزائٛت انحًٛتَ  إظبفتً إنٗ  بهغَ أُ  تِ دَ عبنَ ببن

ٍِ  عٍ ٍْ  %:7 فٙ انخحس  انحبنت فٙ اسخقشاس ,اسبٕع 3.62±3.73 خلالانًشظٗ  يِ

, حى انٕصٕل انٗ انًسخٕٖ انعلاخٙ نهُحبس فٙ الادساس %21.4 فٙ ْبحذَْٕس%, 31.8

ٍْ  %:7 فٙ انكبذ أَزًٚبث يسخٕٚبث %( يٍ انًشظٗ, ْبطج4.:8) 34فٙ   انًشظٗ يِ

ٍْ  %4.56 فٙ يُٓى. سُدِهَج حبلاث ٔفبة %69.7 فٙ نهذٔاءِ  خبَبٛت آثبس ٔحذثج  يِ

 .انًشظٗ

)انبُسلايٍٛ( سدم بعقبس ٔنسٌٕ ذاءب انًصببٍٛ بعلاج خًٛع انًشظٗ :الاستٌتاجات

ٔخٕد اسخدببت علاخٛت خٛذة؛ ٔنكٍ سدم عهٗ الاقم عشض خبَبٙ ٔاحذ نذٖ اغهبٓى. 

 ؛ بًُٛبانعصبٙ انكبذ٘ أنسشٚش٘ ببنًُػ انًصببٍٛ الاسخدببت انفعهٗ نذٖ انًشظٗ

 .يٍ انببقٍٛ أكثش ٔحذْٕسِ  قمأ علاخٛت اسخدببتفهذٚٓى  انعصبِٙ انُفسِٙ  ببنًُػ انًصببٌٕ

 

 


