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Atomoxetine Treatment for Attention Deficit and
Hyperactivity Disorder Symptoms in a Child Who Has
Mucopolysaccharidosis Type IlIB Disorder
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Abstract

Mucopolysaccharidosis type III (MPS-III, Sanflippo syndrome) is
one of the lysosomal storage diseases characterized by four different
enzymes playing a role in catabolism of heparan sulfate substance.
Type 1IIB (Sanflippo B), one of them, is characterized by alpha-N-
acetylglucosaminidase (NAGLU) enzyme deficiency and results in
accumulation and storage of heparan sulfate in central nervous sys-
tem, and then emerges itself with developmental deficiency, coarse
facial features, delay in speech, mental retardation, hyperactivity, im-
pulsivity, aggressive and disruptive behaviors, difficulty in establish-
ing social relations, aimless hand movements, inadequate eye contact,
and sleep disturbances. There are a few studies related to the treat-
ment of neuropsychiatric symptoms of these patients. In this case,
atomoxetine treatment added was shown to be effective, safe and tol-
erable, because risperidone treatment that the patient took was not ef-
fective in hyperactivity symptoms. A 12-year-old girl, diagnosed with
MPS type IIIB (NAGLU deficiency; OMIM# 252920) when she was
5 years old, was admitted to our clinic with symptoms of hyperac-
tivity, short span of attention, aggressive behavior, and quasi-autistic
symptoms such as aimless hand movement, with risperidone use at
1.5 mg/day for approximately 1 year. After clinical and psychometric
examinations, she was diagnosed with “mild mental retardation” and
“attention deficit hyperactivity disorder”. Atomoxetine was added at
a dose of 0.5 mg/kg/day to her risperidone treatment and its dosage
was gradually increased up until to 1.4 mg/kg/day. Over the follow-
up period, her attention deficit and hyperactivity disorder (ADHD)
symptoms were ameliorated, reported by both her teachers and her
parents via rating scales of ADHD. Her hyperactivity and irritability
levels were noticed as decreased and improved over evaluation pro-
cess throughout clinical interviews. Through atomoxetine treatment
process, there was not any adverse effect.
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Introduction

Mucopolysaccharidosis type III (MPS-III) disorder, also
named Sanflippo syndrome, is one of the autosomal recessive
neurodegenerative lysosomal storage disorders occurring in
deficiency of four different enzymes which play a role in hep-
aran sulfate catabolism [1].

In the case of alpha-N-acetylglucosaminidase (NAGLU),
one of these enzymes, deficiency of heparan sulfate accumu-
lates in systems especially in the central nervous system and
the clinical features of MPS type IIIB (Sanflippo I1IB) emerge
[2]. MPS-IIIB is characterized by delay in speech, mental re-
tardation, hyperactivity, aggressive behavior, incapability in
social interaction skills, aimless hand movements, inappropri-
ate and limited eye contact, sleep disturbances, retardation in
growth, and facial phenotypic features [3].

Behavioral problems are a mostly seen feature in persons
with MPS-III disorder compared to the other MPS subtypes. In
these children, some features of psychiatric symptoms might be
seen such as severe hyperactivity, uncontrolled impulsivity, tem-
per tantrums, quasi-autistic patterns, and severe anxious mood
[4]. These symptoms have changeable natures in which some
of them might be lessened and some could increase and worsen
[3]. Many studies related to this disorder demonstrated that pa-
tients with MPS-III have experienced sleep disorders, hyperac-
tivity, aggressive behavior, inappropriate mood, temper tantrum
and behavioral problems similar to this and there was a correla-
tion between cognitive retardation and behavioral problems [5].

There are lesser extent of studies in connection with the
treatment of the psychiatric symptoms and disorders in patients
with Sanflippo syndrome. With very limited nature, antipsy-
chotics, especially risperidone, have been seen as effective in
behavioral symptoms and hyperactivity was seen in children
with MPS-III [6]. In this recent case, a patient with MPS-III
took risperidone treatment because of her hyperactivity but
there was no improvement. After examination of hyperactivity,
short attention time, and uncontrolled impulsivity, we added
atomoxetine to recent risperidone treatment. On follow-up, it
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was noticed that all symptoms of hyperactivity, inattention and
impulsivity were ameliorated.

Case Report

A 12-year-old girl was admitted to our clinic with complaints
of hyperactivity, short span of attention, aggressive behavior,
delay of speech, and pointless hand movement.

History

She was a child of a 33-year-old mother who graduated from
high school, with first delivery, after normal pregnancy span,
with normal spinal-vaginal route, and weight as 3,500 g in a
hospital. There were no highlighted issues in postnatal period
like jaundice, febril convulsion, or staying in a neonatal incu-
bator.

There was no kinship relation between mother and father.
There was no specific issue in her toddler age or any specific
pathological medical condition. When she was 5 years old,
symptoms emerged such as regression and retardation in her
speech skills that once she achieved and sphincter control that
she gained before. With adding symptoms like inappropriate
social interactions she displayed, distractibility, hyperactivity,
and impulsivity to her recent features, clinical and genetic ex-
aminations were carried out.

Her neurological and radiological examinations were
found normal, and cranial MRI and EEG were also normal.
Genetic analysis showed NAGLU deficiency was seen in MPS
1B (OMIM# 252920) and then she was diagnosed with MPS
type IIIB. Also she was diagnosed with mild mental retarda-
tion and she was steered to a special education programme
when she was 5 years old.

There was also no history of using medication until she
was 11, when her hyperactivity was worsened and aggressive
behaviors reached intolerable levels. Risperidone treatment
was begun to treat for these syptoms with a beginning dose of
0.25 mg/day and then progressively was increased up to 1.5
mg/day since it was not enough for her hiyperactivity and ag-
gressive symptoms.

The only specific issue we found in her family history was
that there was a mental retardation in her first cousine (a boy),
and an epilepsy in her another first cousine (a girl).

Phenotypical features

Physical examination of the case revealed coarse facial fea-
tures with dysmorphic characteristics including hypertelorism
and mildly high-arched palate, for which Child Neurology and
Child Metabolism Disorders Departments were consulted.

Developmental stages

In questioning for her gross motor skill abilities, it was detect-
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ed that she could hold her head erect when she was 2 months
old, sit without any supported equipment by 8 months of age,
and walk when she was 14 months old. She began to talk with
one or two words when she was 18 months old. She acquired
her sphincter controls when she was in 4 years of age. From
this year of age onwards, incapabilities in displaying social
interactions, progressively loss of abilities and skills of devel-
opmental stages that once they had gained, and limited and
superficial eye contact that she displayed disturbed her parents
and then they sought an explanation and then they went to a
hospital.

Psychiatric evaluation

The patient’s first examination for evaluating her symptoms
was carried out by our clinic when she was 12 years old, taking
regularly 1.5 mg/day risperidone psychotropic agent.

Psychiatric examination revealed that she had limited and
superficial eye contact, and very limited non-verbal communi-
cation means such as gesture and mimics. She had inappropri-
ate level of social interaction skills compared to her peer group
(as normative). She had poorly joint attention which was in-
consistent and inappropriate. She was not capable of respond-
ing to social and emotional interactions and she could not be
able to establish appropriate eye contact after calling her with
her name. She did not display her age-appropriate thematic
plays and stereotypic movements like hand clapping. Although
she had been taking risperidone medication for a long time,
she displayed hyperactivity and aggressive behavior, increased
impulsivity, disorganization, and poor adaptation skills which
affected her functioning domains that she needed on a daily ba-
sis. We noticed quasi-autistic symptoms in this case. After the
clinical and psychometric examinations, she was diagnosed
with “mild mental retardation” and “attention deficit hyperac-
tivity disorder”, guided by DSM-5 criteria [7].

Atomoxetine was added at a dose of 0.5 mg/kg/day to
her recent 1.5 mg/day risperidone treatment protocol and its
dosage was gradually increased up until to 1.4 mg/kg/day.
She was followed up at first month, second month, and sixth
month. Over follow-up period, her attention deficit and hy-
peractivity disorder (ADHD) sypmtoms were ameliorated, re-
ported by both her teachers and her parents via rating scales of
ADHD. Her hyperactivity and irritability levels were noticed
to decrease and improve over evaluation process throughout
clinical interviews. Through atomoxetine treatment process,
there was not any adverse effect.

To continue the specific education programme, her medi-
cal record was updated. For improving the social interaction
skills and communication abilities, she was recommended
with another specific education programme designed for au-
tistic children to support her. Over follow-up period, it was
noticed that both specific education programmes for mental
retardation and for quasi-autistic symptoms were benefical to
her (reported by both her teachers from education centers and
by her parents). Atomoxetine dose was fixed at 1.4 mg/kg/day
and continued. Periodical follow-up was planned with specific
intervals.
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Discussion

To discriminate between behavioral problems seen in MPS
and ADHD or autism spectrum disorders is likely difficult to
clinicians [5]. Since in many patients who had MPS severe be-
havioral problems are prominent and severe hyperactivity is a
very characteristic feature seen [8]. Some authors even argued
that behavioral and psychiatric symptoms seen in the case with
MPS type IIIB could misguide the clinicians to misdiagnose
such as autism or ADHD to the children with MPS type I1IB
and then to attempt to treat these disorders mistakenly [9].

Amongst the patients with MPS type 11, the severity of
the disorder varies. Thus, there could be different treatment
protocols for these different levels of symptoms which patients
have child by child.

Besides, psychiatric symptoms and other comorbid disor-
ders found might very well affect the quality of life of both
patients and their parents and could cause the disruption in
adherence to treatment of the disease. Therefore, appropriate
interventions carried out in time are crucially important for
functioning of both patients and their parents.

There are relatively fewer studies reported concerning
the prognosis and treatment of MPS type III [10-12]. There is
still not a clear and proved treatment protocol to treat the core
symptoms of MPS type III disorder, though the importance of
early diagnosis has been highlighted in the studies reported re-
lated to this disorder [13]. Still, recent efforts to treat MPS type
IIT are intrathecal enzyme replacement therapy and treatment
protocols targeting to decrease the substrates of this disease
[14, 15].

Although stem cell transplantation has been proved as
effective in many other studies for many disorders, this was
not seen to be effective in MPS type IIIA and type IIIB [16-
18]. Unfortunately, stem cell inocculation has not improved
the neurological symptoms, which already occurred and been
displayed in the clinical features of affected children. On the
other hand, there are few promising animal studies pointing
out that stem cell transplantation carried out by umbilical cord
origin has a valuable possible effect on the features of treating
procedures of MPS type III in the near future [19].

Up until now, the treatment protocol of the cases with MPS
is mostly relied on to treat symptoms which affect negatively
the quality of life of the affected persons and therefore, there
are but supportive treatments, which have very limited charac-
teristics. Targeted symptoms affecting negatively the quality
of life in MPS type III cases to treat are aggressive behavior,
increased impulsivity, irritability, stereotypic movements, and
disturbances in sleep and apetite. There are, however, a few
studies regarding pharmacological treatments and their effec-
tiveness in treating symptoms is seen in MPS cases.

A study highlighted the warning label to the attention of
the parents whose child has MPS that adding antipsychotics
to a treatment protocol of MPS such as thioridazine or halop-
eridol could temporarily cause a worsening situation in unpre-
dictable aggressive behavior of children with MPS [8]. At the
same time, recent studies pointed out that risperidone, an atyp-
ic antipsychotic agent, has been well tolerated by children with
MPS and has shown that it improved the problematic issues of
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children such as aggressive behavior, self-mutilation and tem-
per tantrum [20]. Although risperidone has been proved as an
effective, tolerable and safe agent in children with MPS type
II1, there are still few studies pointing out this conclusion [21].

A study conducted with MPS-IIIA cases showed a sig-
nificant improvement in aggressive behavior and an important
amelioration in clinical global functioning (CGF) scores of the
patients [6]. There was, however, not any study related to the
methylphenidate or atomoxetine treatment in cases with MPS
having hyperactivity and/or irritability/impulsivity symptoms.

Atomoxetine is a well-known molecule as effective and
tolerable in treating ADHD symptoms [22]. A great number
of studies showed its effectiveness on irritability, aggressive
behavior, short span of attention, increased impulsivity and
hyperactivity [23, 24]. Nevertheless, there was not any recent
study in connection with atomoxetine treatment in MPS cases
whose hyperactivity and impulsivity symptoms were promi-
nent.

In this case, atomoxetine treatment added to risperidone
improved hyperactivity symptoms, short span of attention, im-
pulsivity, and aggressive behavior. In this respect, there is a
need to explore the effect of atomoxetine on hyperactivity and
attention deficiency with controlled studies. Atomoxetine was
proved as effective in this MPS-IIIB case with ADHD who had
risperidone treament and had no improvement in symptoms
and tolerable as well.
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