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Difficulties in diagnosis and treatment of Wilson disease—a case
series of five patients

Anna Czlonkowska'?, Karolina Dziezyc-Jaworska', Bozena Klysz', Redzia-Ogrodnik Barbara',
Tomasz Litwin'

'Second Department of Neurology, Institute Psychiatry and Neurology, Warsaw, Poland; *Department of Experimental and Clinical Pharmacology,
Medical University of Warsaw, Warsaw, Poland

Correspondence to: Anna Czlonkowska. Institute of Psychiatry and Neurology, Second Department of Neurology, Sobieskiego 9, 02-957 Warsaw,
Poland. Email: czlonkow@ipin.edu.pl.

Abstract: Wilson disease (WD) may present symptomatically at any age. There is great variability in the
neurological symptoms present, in the clinical state of WD patients, and in the response to decoppering
therapy. Early diagnosis and compliance with anti-copper therapy are essential. Here we present five
different WD cases to illustrate different problems encountered during diagnosis and treatment. The first
case demonstrates that decoppering therapy may be very effective even with severe neurological symptoms.
In addition, we see the importance of family screening, especially among the proband’s siblings. Case 2
shows that we must be very careful during diagnosis. In the reported family, WD was diagnosed in the father
of the proband although her brother had liver pathology but not caused by WD. Other cases teach us that
decoppering therapy with d-penicillamine must be introduced slowly because of the high risk of neurological
deterioration, especially in patients with typical WD brain changes even without neurological signs. We also
have to consider concomitant therapies in WD patients. Neuroleptics may cause exacerbation and should be
used at a low dose and for the shortest period possible. A full consideration for the issues surrounding the

diagnosis and treatment of WD can lead to optimised care with reduced risk of progression and disability.
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Introduction liver injury has a cryptogenic course (without any clinical

The mean age of symptoms onset in Wilson disease (WD) symptoms), so neurological features may be the first clinical

patients is usually between 20 and 30 years (1-3). However,
the symptoms of WD may occur at any age (1,4,5).

manifestation (1-3,7). The clinical course can be variable:
fast progression can lead rapidly to disability or WD may

The initial signs and symptoms of WD can be classified develop insidiously. Several months or even years can elapse

as primarily hepatic (40%), neurological (40%) and
psychiatric or asymptomatic (20%), although patients often
develop combined hepatic and neurological, or psychiatric

between the first neurological symptoms and the diagnosis
of WD (8). Neurological symptoms are often preceded by
a history of liver disease, many years before, that was not

disease (1,2). Tremor, ataxia, dystonia and parkinsonism
are the most characteristics disturbances, but we often
observe a combination of these syndromes coexisting in one
patient (1-3,6). As the primary metabolic defect of WD is
located in the liver, brain injury occurs later, after the liver
is overloaded with copper (1-3). However, in many cases
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diagnosed as WD (1,6,7). The clinical course after diagnosis
and response to decoppering therapy is also variable and
difficult to predict (3-9).

A full consideration of the issues surrounding the
diagnosis and treatment of WD can lead to optimised care
with reduced risk of progression and disability. In this
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Figure 1 Three siblings with Wilson disease that were diagnosed
at our center in 1969. With treatment, all three brothers are

without neurological symptoms and are fully independent.

paper we present five clinical cases to illustrate the typical
and atypical course of WD in patients with neurological
symptoms and to discuss some difficult aspects of diagnosis
and treatment.

Case presentation
Case 1

A male, currently aged 68 years, was diagnosed with WD
at 18 years old. He was healthy until he was 17 years old
but he then began to complain of fatigue and slowness of
movements. His speech became slower and a few months
later he had marked rigidity. Tremor began in both hands,
which was then seen in the head and whole body. A local
neurologist observed the progression of symptoms and
suspected WD. The patient was referred to our center
in 1969. The diagnosis of WD was made based on the
presence of Kayser-Fleischer (K-F) rings and low serum
ceruloplasmin concentration (14 mg/dL, normal values
25-45 mg/dL). At the time of diagnosis, the patient
was completely dependent for all daily living activities.
Treatment began with a few injections of British anti-
Lewisite (BAL) and later continued with d-penicillamine
(DPA). After a few months, he started to improve and was
nearly independent with minimal neurological signs after
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2 years. After 5 years, he had no neurological signs and he
was fully independent. He is a farmer driving agriculture
machines and has two healthy children. He is still taking
DPA regularly and makes routine visits to our clinic.

In 1969, we also examined his two brothers, who
were then 12 and 16 years old. They both were without
any symptoms or sign of WD. Both had low serum
ceruloplasmin concentration (10 and 8.9 mg/dL, normal
values 25-45 mg/dL). At that time, copper urinary
excretion tests were not available in our laboratory and were
performed 1 year later when they were taking DPA; they
both had urinary copper excretion above 1,000 pg/24 hour
(normal value <50 pg/24 hour). K-F rings were not
detected. The younger brother is still without any hepatic
or neurological symptoms. The older brother, despite
drinking alcohol and not being fully compliant with
DPA, did not develop neurological symptoms, although
moderately increased liver enzymes have been observed on
occasion.

In the 1980s, DNA analysis confirmed a diagnosed of
WD in all 3 brothers: all had p.H1069Q in both alleles of
the ATP7B gene. The last time they visited our center was
in March 2018 (Figure I).

Lessons from this case:

(I) Treatment with DPA may lead to full recovery,
even in relatively severe WD cases (10). We started
with BAL as DPA was not immediately available
in our center. BAL is no longer recommended due
to painful deep intramuscular injections, which
sometimes led to hematomas. Hypertension,
tachycardia, and fever have also been observed.
However, BAL was used as a long-term rescue
therapy in severe cases (11,12);

(I) Screening for WD is necessary in all siblings (1).
Regular decoppering treatment of asymptomatic
patients may protect from developing the clinical
signs of WD as a previous study has shown that
survival of fully compliant asymptomatic patients is
similar to that of the general population (13).

Case 2

A female, presently 31 years old, was diagnosed with
WD at the age of 27 years. She developed severe
hemolytic anemia (hemoglobin serum concentration
5.2 g/L, normal range 12-16 g/L), thrombocytopenia
(90x10°/L, normal range 150x10°-400x10°/L), and acute
liver failure. Her medical history revealed that a few
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Table 1 Characteristics of an unusual family with Wilson disease diagnosed in the daughter (proband) and the father
Parameter Proband Brother* Father
Neurological signs No No Yes
Kayser-Fleischer ring No No Yes
Brain magnetic resonance imaging Normal Not done Typical changes
Serum ceruloplasmin concentration 3.4 18.8 3
(normal range 25-45 mg/dL)
Total copper serum concentration 19.5 63.7 17.7
(normal range 70-140 pg/dL)
Urinary copper excretion 74.8 189 571
(normal range 0-50 pg/24 hours)
ATP7B mutation (direct sequencing method) p.H1069Q/Q355Stop Q355Stop/~ p.H1069Q/Q355Stop

*, copper metabolism done after D-penicillamine treatment.

Figure 2 Kayser-Fleischer ring in a 62-year-old patient with
Wilson disease diagnosed after family screening, with the father as
the proband.

years before diagnosis she had menstrual irregularity,
stomach pain and slightly increased liver enzymes.
Based on decreased ceruloplasmin serum concentration
and increased urinary copper excretion (Table 1),
diagnosis of WD was made in a transplantation center when
she developed liver failure and was a potential candidate for
transplantation. However, she received DPA treatment and
her liver function improved. When she visited our center,
3 years after treatment initiation, her liver function tests were
normal, with no neurological signs, normal brain magnetic
resonance imaging (MRI), and no K-F rings.

Pathogenic mutations were found in both alleles of
ATP7B gene (Table 1). Her family history revealed that
her brother was diagnosed with WD in another center
and her father was suspected of having WD. Her brother
was screened for WD at the age of 36 years old in a
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hepatology center, 1 year after his sister was diagnosed. In
his local laboratory, he had decreased ceruloplasmin serum
concentration (13 mg/dL, normal range 15-30 mg/dL),
slightly higher copper urinary excretion (94 pg/24 hours,
normal range 8-80 pg/24 hours), moderately increased
liver enzymes [alanine aminotransferase (ALT) 151 TU/L;
aspartate aminotransferase (AST) 58 IU/L] and low platelets
count (120x10°/L, normal range 150x10°-400x10"/L)].
Notably he was a heavy alcohol drinker. Liver ultrasonography
revealed hyperechogenicity. He received DPA (750 mg
daily). At admission to our center he had no K-F ring and
no neurological signs. Laboratory tests performed in our
center showed slightly decreased serum ceruloplasmin
concentration and increased urinary copper excretion.
However, at that time, he was already treated with DPA.
DNA analysis revealed a mutation in only one allele of
ATP7B gene (Table 1). We performed a test with radioactive
copper (14), which did not confirm a diagnosis of WD.
Treatment with DPA was stopped and he was referred for
further care to his local physician.

Her father, then 62 years old, was diagnosed with WD
1 year after his daughter’s diagnosis. He was working as a
plumber, drinking alcohol moderately, and was admitted
to the internal medicine department due to pneumonia.
During additional studies unexpected liver cirrhosis with
esophageal varices were found. Low serum ceruloplasmin
concentration suggested WD. He received DPA treatment
1,000 mg daily. In our clinic a year after diagnosis and
DPA treatment, we diagnosed K-F rings which were not
recognized before, probably due to concomitant arcus
senilis (Figure 2). On neurological examination he had
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moderate hand tremor (intentional and postural) but this
did not disturb his daily activities. Brain MRI revealed
discrete hyperintensity in the midbrain and the pons. DNA
analysis revealed mutations in both alleles of the ATP7B
gene, similar to those detected in the proband. He died few
months later in another hospital due to generalized cancer.
An autopsy was not performed, and the primary source of
the cancer was not found, but lung cancer was suspected.

Lessons from this case:

(I) Liver acute failure of WD can be accompanied by
hemolysis. Erythrocytes injury is probably caused
by high concentrations of free copper due to liver
cell necrosis (15,16). Even in patients awaiting
liver transplantation anti-copper therapy should be
started, because in some cases, it can lead to clinical
improvement and transplantation is no longer
needed (17);

(II) In siblings with clinical symptoms suggesting WD,
careful clinical and laboratory diagnosis should
be performed. Decreased serum ceruloplasmin
concentration and slightly increased urinary copper
excretion may be present in heterozygotes with a
mutation in one allele of the ATP7B gene as well as
in patients with liver disease not caused by WD (18).
At the time of diagnosis in our center the patient
had only a slight decrease in ceruloplasmin, urine
was not diagnostic due to taking DPA and there
was only one mutation in one allele of the ATP7B
gene. Even taking into account the previously
detected slight increase in copper excretion, he had
only 3 points on the Leipzig scoring system. Four
or more points are needed for the WD diagnosis
and initiation of decoppering treatment (19).

(III) The diagnosis of WD in the proband’s father
was accidental. He had no overt liver disease, his
neurological symptoms were mild and were connected
with alcohol abuse. WD is an autosomal inherited
condition, thus it usually occurs in siblings (1).
However, we rarely observe a vertical (pseudo-
dominant) type of inheritance, which is often first
diagnosed in an offspring of the proband (20). At our
center we diagnosed 9 such families (20). In unusual
family of Case 2 WD diagnosis was first made in the
offspring and next in her father. We have found only
one such case in the literature (21).

Screening of the family of the proband is generally

recommended among siblings and also among children (1).
WD is regarded as a disease of young and middle-aged
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populations, so we did not routinely screen parents of WD
cases. However, we have to remember that diagnosis of WD
is more often presently done in older persons presenting both
neurological and hepatic symptoms (4,5). We should more
carefully investigate parents as it can change our approach.
Some years ago, we thought that risk of WD among children
was 0.5%, but recently we found that it is 4% (20).

Case 3

A 21-year-old man was admitted to our department to
control anti-copper treatment and to confirm the diagnosis
of WD. He was studying extramurally to become a
policeman. One year before diagnosis he started heavy
physical work, carrying and cutting metal constructions.
The working hall was poorly ventilated and polluted with
chemicals and he did not wear a mask. After 3 months he
noticed brown spots on both calves and later, edema was also
noted. He did not visit a physician despite having problems
studying due to fatigue and poor concentration. Finally,
after 10 months, he had to stop work. Basic laboratory
tests results revealed low platelet count (30x10°/L, normal
range 150x10°-400x10”L) and leukopenia (white blood
cell count 2.5 10”/L, normal range 4.5x10°~11.0x10°/L).
He was admitted to his local hospital and transferred to the
transplantation department. Liver cirrhosis was confirmed
with the presence of portal hypertension, esophageal
varices, and hypersplenism. WD was diagnosed based on
low serum ceruloplasmin concentration (6.8 mg/dL, normal
range 25-45 mg/dL) and increased urinary copper excretion
(235 pg/24 hours, normal value <50 pg/24 hours). He had
a brain MRI that showed hyperintense changes in the basal
ganglia and WD was radiologically suspected. He received
750 mg of DPA and 160 mg of zinc sulfate. Ten days
later, he was transferred to our department and bilateral
K-F rings were detected. His neurological examination
was normal (Figure 3). However, soon after starting DPA
therapy, the patient reported slight slowness of speech
and hypersalivation. MRI of his brain revealed potentially
reversible symmetric solid hyperintensity changes in both
caudate nuclei and putamen (Figure 4A4,B). We decreased
the dose of DPA to 250 mg daily and advised that the DPA
dose should be slowly increased over 6 weeks to the final
dose of 1,000 mg daily. Zinc sulfate was withdrawn. There
was continued neurological deterioration over the next few
months. His face was masked with oromandibular dystonia
and he also developed hand and leg dystonia. General
stiffness appeared and he had difficulties walking, but was
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Figure 3 (A) A 21-year-old patient with the hepatic form of Wilson disease and normal neurological examination; (B) the patient
deteriorated, exhibiting marked oromandibular dystonia, hipomimia, and dystonic posture of hands.

Figure 4 Magnetic resonance imaging of the brain of the 21-year-old patient without neurological signs revealed symmetric solid
hyperintensity changes in both caudate nuclei (blue arrow) and putamen (yellow arrow) on FLAIR images (A) and T2-weighted (B). A
follow-up study after deterioration of the neurological state shows modest hyperintense signals in the putamen (yellow arrow) with markedly
hyperintense signals in lateral putaminal margins on FLAIR images (C) and T2-weighted (D). FLAIR, fluid attenuation inversion recovery.
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mobile. He markedly deteriorated after having pneumonia
and needed assistance with nearly all daily activities. He could
walk only with the help of two people and a gastrostomy was
implanted (Figure 3B). Brain MRI after 1 year of treatment
showed modest hyperintense and hypointense signals in
the putamen with markedly hyperintense signals in lateral
putaminal margins (Figure 4C,D). Some putaminal changes
as signs of a degeneration process are irreversible. Due to
depression, he is taking escitalopram, verbal communication
is impossible; however, he understands well, watches TV,
reads, and can write slowly.

Lessons from this case:

(I) Heavy physical work and contact with toxins may
accelerate liver damage (sometimes as fulminant
liver failure) in patients with a preclinical form of
WD (22,23);

(II) Fast introduction of DPA may lead to rapid
neurological deterioration or the appearance of
neurological signs in patients without previous
neurological signs. It is recommended to start DPA
slowly and reach a dose of 1,000 mg over 6 weeks
or longer (1);

(IIT) Brain MR changes were already present when
decoppering treatment was started. Around 50%
of patients with the liver form of WD have brain
pathology on MRI and such cases are more prone
to early deterioration (24). We cannot, however,
exclude that neurological deterioration was caused
by a naturally aggressive form of the disease, but
DPA could have accelerated this process;

(IV) We advise to perform MRI of the brain in all WD
patients at diagnosis. It may serve as the marker
of disease advancement and further, may help to
monitor treatment. Normal MRI of the brain
before starting decoppering therapy and typical
WD changes later may indicate disease progression
despite anti-copper treatment or poor compliance.

Case 4

A 29-year-old female with the neurological form of WD
was admitted to our department in November 2017. She
had been working physically abroad for several years, but
she was healthy. In 2013, the patient was suffering from liver
cirrhosis but despite many diagnostic procedures, the cause
remained unknown and liver function was compensated. In
October 2016, the patient’s family noticed her behavioral
changes, she became calm and taciturn. In January 2017
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paroxysmal dystonic-like involuntary movements occurred,
lasting about 10 seconds, with involuntary tongue and
mouth movements, especially sticking out the tongue, and
there were abrupt cramps of the whole body. K-F rings were
detected on slit lamp examination. Laboratory tests revealed
thrombocytopenia and abnormal copper metabolism (low
serum ceruloplasmin concentration). DNA analysis revealed
p-H1069Q mutations in both alleles of ATP7B gene. DPA
treatment was introduced with a low initial dose of 250 mg
daily, but the dosage was increased to 1,000 mg daily in just
2 weeks. Her neurological status worsened as involuntary
movements became more frequent with leg dystonia,
marked dysarthria and dysphagia.

In November 2017 she was admitted to our department.
Her neurological examination revealed very frequent and
severe paroxysmal dystonic movements causing abnormal
dystonic posture (Figure 5). During these attacks she was
conscious and remembered words spoken to her. When she
had no paroxysmal movements, she presented with marked
oromandibular dystonia, extrapyramidal dysarthria and
dysphagia with excessive salivation, increased muscle tone
(extrapyramidal type), severe gait disturbances with freezing,
and often falls. Assistance with some daily activities was
needed. Her MRI showed hyperintensity changes in thalami
and midbrain, modest hyperintense and hypointense signals
in the putamen with markedly hyperintense signals in lateral
putaminal margins (Figure 6).

Electroencephalogram (EEG) examination did not
reveal epileptic activity even during paroxysmal movements.
Because of very frequent paroxysmal dystonic episodes, we
administered diazepam, which did not bring any relief. Later
we started oxcarbazepine 150 mg daily, increasing to 300 mg
daily. We observed continuous improvement of the patient’s
neurological status, particularly gait improvement, reduced
freezing episodes and almost completely reduced paroxysmal
dystonia. The other symptoms of WD remained unchanged.
She was discharged at the end of December 2017.
Unfortunately, few weeks later because of severe swallowing
disturbances, the patient was diagnosed with pneumonia.
She was admitted to her local hospital, and due to respiratory
disturbances she was admitted to the intensive care unit.
She needed a percutaneous endoscopic gastrostomy, she
additionally developed liver failure and died at the end of
March 2018. An autopsy was not performed.

Lessons from this case:

(I) There are a few described cases suggesting that

paroxysmal dystonia in WD may be induced by
DPA (25). In our case the paroxysmal dystonia was
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Figure 5 A 29-year-old patient with Wilson disease presented with severe paroxysmal dystonia.

the first neurological sign of WD but deterioration
was observed relatively fast after the introduction of
treatment. Similarly like in Case 3 we do not know
whether deterioration was a result of the natural
disease progression or caused by overly quick DPA
introduction;

(II) Diagnosis of WD is often delayed. In this case the
first hepatic signs were 3 years before neurological
signs and diagnosis. Hepatic signs may be mild and
unspecific or liver injury is self-limiting clinically (1,7).
At the time of diagnosis this case had normal
liver function. The only clinical sign that might
suggest abnormal liver function could have
been undiagnosed problems with menstruation.
Diagnosis delay is longer when hepatic signs occur
than when neurological features are present (26,27).

(III) Paroxysmal dystonia is a rare type of dyskinesia
characterized by short episodic periods of dystonic
movements that are only visible during attacks.
It usually causes unilateral dystonic posture
and is triggered by voluntary movement, tactile
stimulation, startling noise or hyperventilation. It
is not characteristic of WD and only a few cases of

© Annals of Translational Medicine. All rights reserved.

paroxysmal dystonia in WD have been described so
far (28);

(IV) Oxcarbazepine is one of a few drugs that is effective
as low-dose monotherapy in paroxysmal dystonia

cases (29,30).

Case §

A 23-year-old female was admitted to our center in 2016 to
provide confirmation of a WD diagnosis and to continue
decoppering therapy. Two years before diagnosis she
started to have mild intentional and resting tremor that
deteriorated and slurred speech occurred. She visited a
neurologist who diagnosed WD and started therapy with
DPA in slowly increasing doses. Her past medical history
revealed that 7 years ago she had stomach pain. Abdominal
ultrasonography revealed nodular structure of the liver, but
liver function tests were normal and diagnostics were not
continued. Additionally, 2 years before diagnosis she had
rare menstruation.

On neurological examination at admission to our
center she presented mild dysarthria, hypomimia, and
mild postural and resting tremor in her hands, which was
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Figure 6 Magnetic resonance imaging of the brain of a 29-year-old patient. Fluid attenuation inversion recovery images (A,C) and T2-

weighted (B,D) and shown solid hyperintensity changes in thalami (red arrow) and midbrain (green arrow), modest hyperintense and
g yp ty g g yp

hypointense signals in the putamen (yellow arrow) with markedly hyperintense signals in lateral putaminal margins. Hyperintensities in

thalami and midbrain are potentially reversible after treatment while some putaminal changes partly reflect the course of degeneration and

are irreversible.

more evident on the right side. K-F rings were present on slit
lamp examination. Brain MRI revealed solid hyperintensity
changes in thalami and midbrain, and modest hyperintense
and hypointense signals in the putamen with markedly
hyperintense signals in lateral putaminal margins (Figure 7).
Putaminal changes like those of case 3 (Figure 4) and 4 (Figure
6) partly reflect the course of degeneration and are irreversible.

Ceruloplasmin serum concentration was reduced
(17.9 mg/dL; normal values 25-45 mg/dL) and urinary
copper was increased, but she was taking DPA at the time
of the tests. She was found to have mutations in both alleles
of ATP7B gene. She had mild symptoms of depression but
did not want to take any treatment and continued with
DPA therapy only. After 3 months, she visited our center
and neurological improvement was noticed. Returning
home, she experienced strong emotional stress (she took
the wrong train) and after a few hours of traveling at
night, she returned to our hospital. Because of the severe
anxiety and even suicidal ideation, she was admitted to

© Annals of Translational Medicine. All rights reserved.

the psychiatric ward where she stayed for 6 weeks. She
received aripiprazole (10 mg) and olanzapine (10 mg). Due
to a skin rash DPA was changed to zinc sulfate (160 mg of
zinc). After stabilization she was discharged home on the
same psychiatric drugs as she was taking in hospital. Three
months later, she returned to our center suffering from
marked tremor of the head and arms that generalized to the
whole body when she kept arms in a wing-beating position.
Her speech was still understandable but was quiet and
slow. At first, we thought that it was due to zinc therapy;
however, she said that this deterioration started a few days
after the dose of aripiprazole was increased to 20 mg daily
following consultation with the local psychiatrist. The dose
of aripiprazole was decreased to 10 mg and after 2 weeks
she improved and after 4 weeks she had no more tremor
and speech returned to normal. Due to the improvement of
psychiatric symptoms, first aripiprazole and then olanzapine
was withdrawn a few months later. She now feels healthy
and she returned to work as a tailor. She has no neurological
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Figure 7 Magnetic resonance imaging of the brain of a 23-year-old female with Wilson disease revealed a typical variety of MRI changes

during the course of the disease. On FLAIR images solid hyperintensity changes in thalami (red arrow) and midbrain (green arrow), and

modest hyperintense and hypointense signals in the putamen (yellow arrow) with markedly hyperintense signals in lateral putaminal margins

are seen. Putaminal changes partly reflect the course of degeneration and are irreversible. MRI, magnetic resonance imaging; FLAIR, fluid

attenuation inversion recovery.

signs as well as no psychiatric symptoms.

Lessons from this case:

(I)  First hepatic symptoms occurred 7 years before
diagnosis and neurological signs occurred 2 years
before diagnosis. The problem of delayed diagnosis
was discussed in Case 4;

(II) Depression and anxiety are common presentations
in patients with WD and may precede obvious
neurological signs. In about one-third of WD
patients, initial psychiatric symptoms are observed (1).
Neuroleptics and antidepressants may cause
neurological deterioration. Aripiprazole is regarded
as a safe drug, but in our case, caused deterioration
at higher doses. The general recommendation is
to avoid using neuroleptics as far as possible and
if needed, antidepressants are to be used at as low
doses as possible (31);

(IIT) Any deterioration of neurological symptoms must
be fully investigated (24). In our case we initially
considered that it was caused by poor response
to zinc therapy; however, careful history of the
disease led us to conclude that the cause of the

exacerbation was aripiprazole.

Conclusions

WD is one of a few genetic metabolic diseases that is

© Annals of Translational Medicine. All rights reserved.

treatable with correct and early diagnosis; however, because
of its rarity, diagnosis of WD is often missed or delayed.
WD diagnosis should be taken into account in patients
with liver impairment of unknown etiology, movement
disorder and psychiatric disturbances in all patients, not
only in young patients. As our cases show, inappropriate
anti-copper treatment introduction may lead to irreversible
neurological deterioration, while some patients may
deteriorate because of an abruptly increased DPA dose.
Concomitant therapy, especially neuroleptics may also
be harmful in this group of patients. Thus, to prevent
unnecessary treatment complication, unexperienced centers
should consult specialists with knowledge of taking care of
patients with WD.
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