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Abst rac t

Background and purpose: Wilson disease is genetically
induced failure of copper metabolism. If untreated, it may
lead to death within several years from the onset of symp-
toms. Use of medication should therefore continue over the
whole span of the patient’s life after the diagnosis. Clinical
observations show that patients with Wilson disease fre-
quently stop the treatment. The aim of our study was to
assess how drug compliance (defined as persistence with
drug use) translates into the total well-being of patients with
Wilson disease.
Material and methods: Patients diagnosed with Wilson dis-
ease and observed in our outpatient clinics were asked to fill
in the self-completed questionnaire. Questions were related
to demographic data, characteristics of the disease, methods
of treatment and persistence with treatment, subjective assess-
ment of health status and treatment efficacy. The 
EQ-5D questionnaire with a visual analogue scale of well-
being was also used.
Results: Responses were obtained from 120 subjects but only
104 questionnaires could be further processed. Our analysis
did not reveal differences in persistence with d-penicillamine
and zinc sulphate use or efficacy of prescribed medication.
We found, however, that regardless of the medication used,
persistence with treatment resulted in significantly better
results of self-assessment (total improvement in 39.7% vs.
7.7% in the non-persistent group, p = 0.003; partial improve-
ment in 53.8% vs. 30.8%, respectively, p = 0.045; and dete-
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St reszczenie

Wstêp i cel pracy: Choroba Wilsona jest genetycznie uwa-
runkowanym zaburzeniem metabolizmu miedzi. U osób nie-
leczonych mo¿e doprowadziæ do zgonu w ci¹gu kilku lat od
wyst¹pienia pierwszych objawów. Stosowanie leków jest zatem
d³ugotrwa³e i powinno odbywaæ siê przez ca³e dalsze ¿ycie
chorego. Obserwacje kliniczne pokazuj¹, ¿e pacjenci z cho-
rob¹ Wilsona czêsto przerywaj¹ terapiê. Celem naszego bada-
nia by³a ocena, w jaki sposób przestrzeganie zaleceñ lekarza
odnosz¹cych siê do farmakoterapii (definiowane g³ównie jako
wytrwa³oœæ w przyjmowaniu leku) przek³ada siê na stan
pacjentów z chorob¹ Wilsona.
Materia³ i metody: Wœród chorych na chorobê Wilsona
leczonych w naszej poradni przeprowadzono badanie ankie-
towe. Pacjenci samodzielnie wype³niali kwestionariusz zawie-
raj¹cy pytania o dane demograficzne, charakterystykê cho-
roby, sposób leczenia, wytrwa³oœæ w leczeniu, subiektywn¹
ocenê stanu zdrowia i skutecznoœci terapii. Wykorzystano
równie¿ kwestionariusz EQ-5D ze wzrokow¹ skal¹ oceny
samopoczucia.
Wyniki: W badaniu wziê³o udzia³ 120 chorych, ale tylko 
104 kwestionariusze nadawa³y siê do oceny. Przeprowadzo-
na analiza nie wykaza³a ró¿nic w wytrwa³oœci przyjmowania
d-penicylaminy oraz soli cynku ani ró¿nic w skutecznoœci obu
leków. Stwierdzono jednak, ¿e niezale¿nie od przyjmowane-
go leku, wytrwa³oœæ w jego stosowaniu wi¹¿e siê ze znacz¹co
lepsz¹ samodzieln¹ ocen¹ stanu zdrowia w badaniu kwestio-
nariuszowym (pe³na poprawa nast¹pi³a u 39,7% przyj-
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Introduction

Wilson disease is genetically induced failure of cop-
per metabolism caused by mutation of the ATP7B gene.
It is inherited in an autosomal recessive pattern. The
disease leads to inappropriate management of copper,
which initially accumulates in the liver and after exhaust-
ing its storage capacity infiltrates the brain, cornea
(Kayser-Fleischer ring) and kidneys [1].

If untreated, the disease usually leads to death with-
in several years from the onset of symptoms [2]. In the
majority of cases, early diagnosis and treatment help to
prevent irreversible damage [3]. Treatment is based on
products that eliminate copper from the body or prevent
its absorption via the gastrointestinal tract [4]. Most
often used are chelating agents (d-penicillamine, trien-
tine), zinc preparations (zinc sulphate) and molybde-
num (ammonium tetrathiomolybdate). Intake of medi-
cines should continue over the whole span of the
patient’s life after the diagnosis.

There are no large-scale, randomized controlled
studies proving the benefit of any particular treatment
over others [4]. Patient compliance with prescribed
medication poses a problem in many diseases requiring
prolonged treatment. It is usually analysed in terms of
adherence (compliance in drug use as prescribed by the
physician) and persistence (defined as the length of time
for which the patient takes the prescribed medication in
the required dose) [5,6].

Clinical observations show that patients with 
Wilson disease, like many other patients with chronic
diseases, frequently stop the treatment. Publications
analysing the frequency as well as the impact of poor
compliance on treatment failure are lacking.

The aim of the study was to evaluate how drug com-
pliance (defined by us as persistence with drug use) trans-
lates into the total well-being of patients with Wilson dis-
ease. It was based on self-completed questionnaires.

Material and methods

The study was compliant with principles outlined in
the “Declaration of Helsinki” [7].

In September 2006, a self-assessment questionnaire
was obtained from 120 subjects with Wilson disease, who
planned to form an association of patients affiliated at the
Institute of Psychiatry and Neurology of Warsaw, Poland.
The questionnaire included: (1) demographic data; 
(2) questions on symptoms at diagnosis, date of diagno-
sis, date of the start of treatment, prescribed medication
and regimen; (3) questions assessing persistence (fre-
quency of periods of not taking medication and their
length); (4) subjective assessment of health status and
effectiveness of treatment (total or partial improvement,
no change, deterioration); (5) EQ-5D questionnaire with
visual analogue scale of well-being (with 100 reflecting
the best possible result and 0 the worst one) [7].

The response to the questionnaire was completely
voluntary and non-responders were not devoid of any
rights. Obtained data were analysed in two-tailed 
Fisher’s exact test and unpaired Student’s t-test.

Results

Responses were obtained from 120 subjects; some of
them were largely incomplete, however, and only 104 ques-
tionnaires (86.7% of targeted) were used for analysis.

rioration: none in the persistent group vs. 42.3% in the non-
persistent group, p < 0.0001).
Conclusions: Lack of persistence with use of prescribed med-
ication is rather frequent among patients with Wilson disease.
Lack of compliance decreases chances for improvement and
might be the cause of clinical deterioration.

Key words: Wilson disease, persistence, effects of treatment.

muj¹cych leki bez d³u¿szych przerw wobec 7,7% w grupie
niestosuj¹cej siê do zaleceñ lekarza, p = 0,003; czêœciowa
poprawa odpowiednio u 53,8% i 30,8%, p = 0,045, a pogor-
szenie nie mia³o miejsca u ¿adnego z chorych przyjmuj¹cych
lek wobec 42,3% w grupie, która nie przyjmowa³a leku sta-
le, p < 0,0001).
Wnioski: Brak wytrwa³oœci w leczeniu wystêpuje doœæ czêsto
wœród pacjentów z chorob¹ Wilsona. Niestosowanie siê do
zaleceñ dotycz¹cych przyjmowania leków zmniejsza szansê
na wyst¹pienie poprawy i mo¿e byæ przyczyn¹ pogorszenia
stanu klinicznego. 

S³owa kluczowe: choroba Wilsona, wytrwa³oœæ w leczeniu,
efekty leczenia.
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Among analysed subjects 57 were females (54.8%).
Diagnosis of Wilson disease was primarily based on neu-
rological symptoms (68 subjects, 65.3%), with 31 par-
ticipants (29.8%) reporting hepatic symptoms. Five sub-
jects were pre-symptomatic and diagnosis was based on
family screening.

The mean length of drug therapy was 10.3 years (SD,
4.4), including 10.2 years (SD, 4.1) among women and
10.3 years (SD, 4.6) in men (p = 0.9). At the time of
assessment, d-penicillamine was the most frequently used
medication. It was being taken by 57 patients (54.8%).
The most frequently used dose was 1000 mg (1-2-1
tablets before meals). Additionally, 47 subjects (45.2%)
had been using zinc sulphate with mean daily dose of
180 mg (range, 135-270 mg) (1-2-1 tablets before meals).

Persistence with use of d-penicillamine and zinc sul-
phate was similar (72.7% and 76.5%, respectively, 
p = 0.82). Many patients, however, were not able to
provide detailed information on frequency and length
of breaks in drug use. We believe that this concerned

equally those who used d-penicillamine and those who
took zinc sulphate. 

Effects of treatment were also similar (Table 1). Two
patients had recently switched to d-penicillamine from
trientine and were not included in this analysis. We
found, however, that regardless of the medication, per-
sistence with drug use resulted in significantly better
results of self-assessment (Table 2). It is worth noting
that among 68 patients with neurological symptoms, 
61 (90%) were persistent with the drug treatment.
Among subjects with primarily hepatic manifestation of
the disease, 17 (55%) complied with the persistence of
drug use. None of 5 presymptomatic patients was tak-
ing medication as prescribed.

Discussion 

Our study revealed that as many as 25% of all sub-
jects were not persistent with taking the prescribed med-
ication. Those patients more frequently reported clini-

Patients taking Patients on zinc p-value
d-penicillamine sulphate therapy

(n = 55) (n = 47) 

Total improvement 17 (30.9%) 15 (31.9%) 1.0

Partial improvement 27 (49.1%) 22 (46.8%) 0.84

No change 5 (7.5%) 7 (14.9%) 0.59

Deterioration 6 (10.9%) 3 (6.4%) 0.5

VAS assessment of well-being; 71.51 (20.13) 77.04 (17.46) 0.1449 
mean (SD) (mean difference, 5.3, 

95% CI: –12.99-1.94)

Table 1. Effect of treatment with d-penicillamine and zinc sulphate on well-being of patients with Wilson disease* 

*Patients who had recently switched to d-penicillamine from trientine dihydrochloride were not included in this analysis 

SD – standard deviation, CI – confidence interval

Persistent  Non persistent p-value
patients patients

(n = 78; 75%) (n = 26; 25%)

Total improvement 31 (39.7%) 2 (7.7%) 0.003

Partial improvement 42 (53.8%) 8 (30.8%) 0.045

No change 5 (6.4%) 5 (19.2%) 0.116

Deterioration 0 11 (42.3%) < 0.0001

VAS assessment of well-being; 75.93 (15.77) 67.97 (24.25) 0.0564
mean (SD) (mean difference, 7.96; 

95% CI: –0.23-16.14

Table 2. Effect of persistence in drug use (irrespective of prescribed medication) on the well-being of patients with Wilson disease

SD – standard deviation, CI – confidence interval, VAS – Visual Analogue Scale
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cal deterioration, and less often partial or total improve-
ment. Assessment based on self-reported questionnaires
usually overestimates the actual rate of compliance [6].
Most frequently the reason is not due to unauthorized
modification of therapy by the patient or deliberate
reporting of false results, but rather forgetfulness [9,10].
Patients who have forgotten to take their medication
would most probably forget that they did not comply
with the drug treatment [11,12]. This effect seemed to
be similar across different treatments.

We did not evaluate the reason for non-persistence
in the present study. Patients who start treatment in our
department receive full information about the need for
full compliance. Clinical observations show, however,
that psychiatric symptoms are a rather frequent reason
for unauthorized stopping or modification of drug ther-
apy [13]. This problem might also be a frequent reason
for not attending scheduled visits [14].

Conclusions

1. Lack of persistence in use of prescribed medication is
rather frequent among patients with Wilson disease.

2. Lack of compliance with prescribed medication
decreases chances for improvement. It also seems to
be the cause of clinical deterioration.

3. Reasons for non-compliance require more detailed
study.
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