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Abstract: Prader—Willi syndrome (PWS) is a complex neurodevelopmental disorder caused
by an abnormality on the long arm of chromosome 15 (q11—-q13) that results in a host of
phenotypic characteristics, dominated primarily by hyperphagia and insatiable appetite. Char-
acteristic behavioral disturbances in PWS include excessive interest in food, skin picking,
difficulty with a change in routine, temper tantrums, obsessive and compulsive behaviors, and
mood fluctuations. Individuals with PWS typically have intellectual disabilities (borderline to
mild/moderate mental retardation) and exhibit a higher overall behavior disturbance compared to
individuals with similar intellectual disability. Due to its multisystem disorder, family members,
caregivers, physicians, dieticians, and speech-language pathologists all play an important role
in the management and treatment of symptoms in an individual with PWS. This article reviews
current research on behavior and cognition in PWS and discusses management guidelines for
this disorder.
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Introduction

First described in 1956 by Prader, Labhart, and Willi, Prader—Willi syndrome (PWS) is
a complex neurodevelopmental disorder that affects approximately 1 in 20,000 births
with no distinguishing sex, race, or social status association.' Individuals with PWS
are typically short, obese, possess small hands and feet, and have dysmorphic features
such as a narrow bifrontal diameter, full cheeks, and almond shaped eyes.? In the
neonatal period, diminished fetal activity, hypotonia, and feeding difficulty persist
followed by hyperphagia, delayed psychomotor development, early onset obesity,
incomplete sexual development in adolescence, sleep apnea, intellectual disabilities,
and a behavioral profile that includes obsessive, compulsive, oppositional, and defiant
behaviors.? Individuals with PWS typically have intellectual disabilities (borderline to
mild/moderate mental retardation) and exhibit a higher overall behavior disturbance
compared to individuals with intellectual disability of unknown etiology.* Due to
the combination of hypotonia and intellectual disabilities, individuals with PWS also
have speech and language difficulties.’ Risk factors for mortality in PWS include severe
obesity, obstructive sleep apnea, upper respiratory tract infections (URI), aspiration,
and tonsilor/adenoid hypertrophy.® While those with intellectual disability (ID) have
a higher mortality rate than in the general population, Einfeld and colleagues found
that individuals with PWS have six times greater risk of death than other individuals
with ID with obesity being the greatest risk factor.’
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PWS is caused by the absence of expression of the
paternally active genes in the proximal arm of chromosome 15.
Approximately 70% of the cases are due to the deletion of the
paternally inherited chromosome 15 (q11—q13 region), 25%
due to maternal uniparental disomy (m-UPD) of chromosome
15, and the rest are due to either a methylation imprinting
defect or a translocation microdeletion.® '° Individuals with
paternal deletion can be further subdivided into Type I dele-
tions (involving breakpoints BP1 and BP3 and is relatively
longer — approximately 5 MB in size) and Type II dele-
tions (involving breakpoints BP2 and BP3 and is relatively
shorter —approximately 500 kb smaller).!! Diagnostic criteria
for PWS, which includes an inclusive listing of symptoms
and a scoring system, was first developed in 1993 and still
remains useful in informing and raising detection of the
syndrome.? However, cytogenetic and molecular techniques
are used to confirm diagnosis. Fluorescent in situ hybridiza-
tion (FISH), a cytogenetic technique that can identify and
localize the presence or absence of specific DNA sequences
on chromosomes, detects nearly all persons with deletions
inthe 15 (q11-q13 region).'? Additionally DNA methylation
analysis detects methylation pattern characteristics with a
sensitivity and specificity of nearly 100%.'3 Current recom-
mendation is for all newborns with persistent hypotonia to
first undergo methylation analysis to test for PWS.!*!5 I[f meth-
ylation analysis is positive, a FISH test should be performed
to ascertain whether PWS is caused by paternal deletion or
m-UPD." While certain features of PWS are highly prevalent
across genetic subtypes, recent research suggests that the
deletion or m-UPD genetic subtypes may exhibit different
risks for psychotic disorders.'®'® Furthermore, they may
not exhibit problem behaviors with the same frequencies or
severities.!*2!

Behavior and cognition

Considered to have a specific behavioral phenotype,?>%
typical behavioral disturbances in PWS include excessive
interest in food, skin picking, difficulty with change in rou-
tine, temper tantrums, obsessive and compulsive behaviors,
and mood fluctuations.?**” Older children and adults with
PWS exhibit elevated compulsions as measured by the com-
pulsivity subscale of the Yale—Brown Obsessive Compulsive
Scale.”* When compared with other children with devel-
opmental delay, 2—7 year-old children with PWS engage in
more compulsive behaviors, and these behaviors are related to
the severity of hyperphagia symptomatology.* The obsessive
and compulsive behaviors found in PWS tend to be ritualistic
behaviors such as hoarding, ordering and arranging objects,

insistence on routines, and repetitive speech, rather than the
more common symptoms found in obsessive-compulsive dis-
order (OCD) such as checking and cleaning or preoccupations
with sexual, religious, or aggressive impulses.’' Furthermore,
unlike OCD, those with PWS do not appear to perform ritual-
istic behaviors aimed at reducing their anxiety or discomfort
but may do so because it is enjoyable.’? Interestingly, the
types of repetitive behaviors seen in PWS are similar to those
common in autism spectrum disorders (ASD).3!3334 Recent
evidence suggests that there may be increased prevalence of
ASD diagnosis in PWS (see Dimitropoulos and Schultz®' for
recent review) with a specific elevated risk in PWS m-UPD
cases.® The symptoms of autism are believed to be caused by
many genes on multiple chromosomes, but one of the most
frequent genetic abnormalities resides on the same criti-
cal region for PWS, Chromosome 15(q11-q13).%*” While
individuals with the m-UPD genotypic subtype may be at
an increased risk for autistic symptomatology, psychosis,
and sleep disorders,'® those with the deletion subtype have
greater rates of skin picking, distress, mood lability, food
stealing,®® withdrawal, sulking, nail biting, hoarding, and
overeating.'” High rates of attention-deficit hyperactivity
disorder (ADHD) symptoms, insistence on sameness, and
their association with maladaptive conduct problems have
also been reported with severity being more pronounced
in individuals with paternal deletion relative to those with
m-UPD."” Regardless of genetic subtype, weaknesses have
been shown in socialization in addition to a relative strength
in daily living skills that may be due to heightened interest
in food and food preparation.?

Many individuals with PWS need psychiatric support
during several periods of their lives when dealing with
compulsions, depression, or psychotic episodes. Previous
studies have shown that 6%-28% of individuals with PWS
exhibited psychotic symptoms with an age of onset rang-
ing from 13 to 26 years and a prevalence rate higher than
individuals with other IDs.!#22340 Furthermore, individu-
als with PWS show age-related increases in internalizing
problems such as anxiety, sadness, and a feeling of low self-
worth.*! Recent studies have found an association between
m-UPD and psychotic illness.!!#* Boer and colleagues'®
found that the m-UPD subtype of PWS had more severe
psychotic disorders than those with the deletion subtype of
PWS. While those with the deletion subtype of PWS have
less severe psychotic disorders, gender has been shown to
be significantly related to maladaptive behavior in those
with PWS deletion.*> Males with the deletion subtype are at
greater risk for aggressive behavior, depression, dependent
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personality disorder, and overall severity of psychopathology
than females with PWS deletion.*> Recent research has
aimed to further specify the PWS phenotype by exploring
differences between Type I and Type II deletions. Butler
et al reported lower adaptive behavior scores in individuals
with Type I deletion and greater externalizing behaviors and
more severe compulsions in individuals with Type II dele-
tions.* Hartley and colleagues indicated people with Type I
deletion had significantly higher Reiss depression (physical
signs) scores than people with Type II deletion.** In addition,
Zarcone and colleagues found more washing/cleaning com-
pulsions in those with Type I deletions and more rereading
and rewriting compulsions in those with Type II deletions.*
However, these results have yet to be replicated. Milner and
colleagues found differences between Type I deletion and
Type II deletion to be minimal although people with Type I
deletion performed more poorly on all measures of ability.*
In a more recent study, Dykens and Roof found no differences
between deletion subtypes.!!

Cognitively, most individuals with PWS function in the
mild mental retardation range with a mean IQ in the 60s to
low 70s.%4” However, regardless of measured IQ, many of
these individuals cannot perform at their predicted 1Q score
in everyday functioning if their emotional and behavioral
problems are left untreated.*® The combination of food-related
preoccupations and numerous maladaptive behaviors makes
it difficult for individuals with PWS to perform to their IQ
potential. Compared to individuals with ID, those with PWS
show a distinctive profile of cognitive strengths and weak-
nesses.*** Short-term memory is more severely affected than
long-term memory>"* while deficits in auditory processing
is more pronounced than visual processing.’®* Deficits in
executive tasks have also been observed.**** Individuals with
PWS also have difficulty interpreting social information. In
the Social Attribution Task, individuals with PWS performed
significantly worse than an [Q-matched group and on par with
individuals with pervasive developmental disorders.*

Previous research suggested that individuals with PWS
may have had strengths in visuospatial ability due to their
adept puzzle skills.**> However, new findings suggest this
may not be true.’® While past research used visuospatial
tasks resembling puzzles, Verdine and colleagues®® used
tasks testing visuospatial ability used in typically developing
populations: spatial perception, mental rotation, and spatial
visualization.’” Verdine and colleagues®® found that individu-
als with PWS performed worse than the mental age matched
group and thus, these abilities are not responsible for their
jigsaw puzzle skills. While individuals with PWS on average

tend to perform more poorly on visuospatial ability tasks
compared to both mental age and chronological age matched
controls,**¢ individuals with the deletion subtype of PWS
appear to perform better at visual processing tasks than the
m-UPD subtype.*® This relative sparing of visuospatial ability
is not uniform though as the relative strength is seen only in
the ventral stream (processes the surface characteristics of
stimuli) and is accompanied by a deficit in the dorsal stream
processing (processes position information in action).” While
Verdine and colleagues® were not able to perform further
subtype comparisons due to a limited sample size, it would
be interesting to see if the pronounced, shape-based puzzle
solving style in individuals with PWS was driven by the
performance of the deletion subtype.

Research has also shown further differences in cognitive
profile between the different genotypes. Whittington and
colleagues® found that individuals with m-UPD PWS had
better verbal abilities, but poorer coding abilities than the
deletion subgroup. This finding is consistent with the finding
that the m-UPD PWS group has significantly higher verbal 1Q
scores than individuals with the deletion subtype of PWS.?!
Recent research examining differences between Type I and
Type II deletions show that individuals with Type I deletions
scored significantly lower on math and reading compared to
individuals with Type II deletions.*

Speech and language development is often delayed
and problematic in PWS.#6%6! The severity differs greatly
among individuals with PWS. There are those who are
nonverbal and there are those who acquire normal speech
and language by adulthood.’ In a typically developing
child, word understanding essentially begins from birth and
expressive language follows soon after at 3 months. By the
age of 12 months, most children can say at least two words:
“mama” and “dada.” On the other hand, children with PWS
do not verbally display vocabulary until the age of 18 months
and sometimes as late as 6 years.” Common features seen in
PWS include poor speech-sound development, reduced oral
motor skills, and language deficits.®® In addition to speech
difficulties, individuals with PWS may have language prob-
lems such as deficits in grammar, narrative abilities, and
pragmatics.**° Poor speech-sound development of individu-
als with PWS may be a result of abnormal saliva (thick and
viscous saliva),” hypotonia, and cognitive deficits.’ Reduced
oral motor skills, due to hypotonia, also contributes to poor
speech-sound development as the rate of speech, quality
of the voice, and the ability to articulate words is affected.
With regard to language development, individuals with
PWS frequently demonstrate poor receptive and expressive
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language skills, with expressive language showing greater
deficits than receptive skills.>¢'%? Individuals with PWS
also have poor narrative skills which negatively affect how
they can communicate with others in both a social and work
environment.’ These poor language skills may be the result
of a deficit in auditory short-term memory,*? poor temporal
sequencing skills,* and poor auditory processing skills.’ In
addition, individuals with PWS have difficulty maintaining
a topic, showing appropriate empathetic speech, and turn
taking in a conversation.’

Maladaptive behavior, cognitive impairment, and
speech language development have important implications
on the childhood and long-term functioning of an individ-
ual. Understanding the cognitive strengths and difficulties
underlying the maladaptive behavior will allow for better
management of the syndrome. One of the most significant
stressors for family caregivers is the extent of emotional and
behavioral problems exhibited by children and adults with
developmental disabilities.®*%* Behavioral issues often impact
individuals with PWS and their family more than any other
aspect of the disorder. Therefore, it is important to not only
manage and treat the most striking features of PWS such as
hyperphagia and weight-related issues first, but to also be
aware of the secondary behavioral and cognitive implications
of behavioral therapy and medical treatments such as growth
hormone and psychotropic medications.

Behavioral management
Due to the range of problems and variability of symptom
severity across individuals with PWS, management of PWS
is age-dependent, multidisciplinary, and utilizes a problem-
based approach to cater to each individual. While there is no
cure for PWS, with early diagnosis and a proactive approach,
individuals with PWS can live a full and meaningful life.
Early assessment and intervention by a speech-language
pathologist is critical for developing future communica-
tion skills. Even in infancy, early intervention focusing on
improving oral motor skills can improve feeding.® Con-
tinued assessment of speech-sounds, receptive/expressive
language skills, voice, and fluency is important throughout
an individual’s life as each individual’s development may
vary greatly from person to person.’ Therapeutic methods
to improve articulation and language include exercises to
improve muscle control of the mouth, tongue and throat, and
techniques to improve pronunciation, increase vocabulary
skills and sentence formation. In more severe cases of poor
speech skills, other forms of communication such as sign
language or communication boards may be helpful as an

inability to communicate may lead to greater frustration and
problem behaviors. Moreover, intervention should emphasize
pragmatics along with managing behavioral problems as
these maladaptive behaviors hinder satisfactory pragmatic
language ability.

Management of behavioral problems is most effective
if detected early as these difficulties may increase with age.
Studies to date have shown the frequencies and severity of
maladaptive behaviors are not uniform across age groups.
Steinhausen and colleagues® found that increased age was
associated with higher scores on the DBC-P total behavior
problem score (TBPS) along with the Disruptive/Antisocial,
Communication Disturbance, Anxiety, and Social Relating
subscales of the DBC-P. Age-related increases have also
been found in the overall number of nonfood compulsive
symptoms in individuals with PWS aged 5 to 47 years old.*
In addition, Dykens and colleagues® found that the fre-
quency of overeating, skin-picking, stubbornness, hoarding,
ordering of items, and externalizing symptoms (tantrums,
food theft and lying) increased with age in individuals with
PWS in their teens, 20s, and 30s. Actually, those in their
20s had the highest rate of maladaptive behaviors, social
problems, and compulsive symptoms possibly due to new
stressors such as transitioning from school to a work envi-
ronment and a more acute awareness of their differences
relative to those of their same age.*! Adaptive behavior is
often related to behavioral problems as individuals with
an ID may engage in maladaptive behaviors as a means
of communication.®”” Moreover, research has shown that
coping with stress, regulating negative affect, and resisting
temptations require self-control, a limited and consumable
resource.®® Thus, continuous self-control efforts, in addition
to increased stress, will degrade the executive component
of self-inhibition and over time lead to increased problem
behaviors.

With regard to socialization in those with PWS, weakness
has been shown in individuals aged under 30 years which
may likely be due to inadequate coping skills.®® In fact,
Hartley and colleagues* found individuals with PWS aged
20-29 years had significantly higher aggressive behavior
scores than those aged 12—19 years and 3045 years. The
combination of adolescence and early adulthood being a
period of emotional lability, independence seeking, and a
period where difficulties with socialization abound as peers
mature more rapidly makes this time especially challenging.
In older adults, both maladaptive and compulsive behav-
iors, including noncompliance and skin picking, diminish
significantly. This may be due to unknown physiological
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factors or the benefits of years of sustained behavior and
dietary interventions.*! Furthermore, as individuals’ age,
goals, preferences, motivation, and cognitive processes such
as attention and memory change as they do in the general
population.®® Whether or not there are distinct phenotypic
changes in PWS during older adulthood has not been well
researched.

Because food-related preoccupations and foraging may
underlie behavior and emotional disturbances, food-related
issues should be targeted and addressed first before behavioral
management of nonfood-related issues becomes attain-
able.” Given unrestricted access to food, those with PWS
will consume approximately three times more calories than
that of individuals matched on age and body mass index.”
In addition, individuals with PWS show a strong preference
for sweet foods rather than salty, plain, or sour foods’ and
they also have a clear preference for high fat or carbohydrate
foods to foods with lower caloric values.”>™ When food is
unavailable, individuals with PWS may eat inedible food
such as pet food due to abnormalities in satiety response
and early returns of hunger after meals.”>”” If overeating
is uncontrolled, it may lead to life-threatening obesity and
increase risk for multiple medical conditions such as Type 2
diabetes, respiratory problems, and cardiovascular disease.*
Thus, working with a dietician is essential. Functional neu-
roimaging of individuals with PWS suggest this impairment
of normal satiety response may be due to a hypothalamic
dysfunction.”®” Moreover, recent research suggests that the
constant overeating and the persistent heightened interest in
high-calorie foods may be related to abnormally increased
neural activation in brain regions involved in appetite, food
motivation, and reward.®’ According to Holland and Wong,®!
individuals with PWS may not have the mental capacity to
make decisions on eating. Thus, fundamental management
of food-related issues involves 24-hour-a-day environmen-
tal control such as keeping all food under lock and key,
disciplined supervision of food access, while instituting
a low-calorie, well-balanced diet concordant with regular
exercise.®® Interestingly, studies have found that BMI is
significantly, negatively, related to aggressive behavior in
both the deletion subtype and m-UPD subtypes while BMI
was also significantly negatively related to symptoms of
paranoia in the deletion subtype.* In short, individuals with
lower BMI are at an increased risk of problem behaviors
for reasons that are not clear. One possibility is consistent
with the limited strength model of self-control where self-
regulatory strength appears to be a limited resource that
can be fatigued. Coping with stress may lead to a decreased

ability to exert self-control.®® Thus, resisting a constant urge
to eat food results in poorer performance on vigilance tasks
in the non-PWS population, and results in a reduced ability
to self-regulate one’s emotions and behaviors.?*# Further
research is needed to clarify these findings.*

Recent findings indicate that dietary treatment of reduced
fat and modified carbohydrate meals starting at the 2nd year
of life and continued until the age of 10 years was effective
in avoiding excessive weight gain in patients with PWS com-
pared to individuals with PWS without this specific dietary
intervention.®® On the other hand, findings indicated that
patients on this strict dietary intervention had a significant
decrease in height. Schmidt and colleagues’® reason that
individuals with PWS need a surplus of weight to achieve
normal growth in height and thus, having a normal BMI, at
a young age, would stunt the individuals’ final height. Carrel
and colleagues®’ found that treatment for growth hormone
(GH) deficiency in PWS shows a dose-dependent effect on
height, body composition, and resting energy expenditure.”
It is possible a combination of the reduced fat and modified
carbohydrate meals along with GH treatment may result in
increased height along with normal BMI. This is the first
long-term study with a follow-up report about the effective-
ness of early dietary intervention in children with PWS.

Some studies have reported effective intervention
for problem behaviors in PWS, using applied behavior
analysis (ABA) procedures. To date, research using ABA in
PWS has been limited to single case or small sample size
experiments. However, ABA procedures show promise as
ABA is the primary method of treating aberrant behavior
in individuals who have autism.’%% Page and colleagues®
eliminated food stealing in two children with PWS by using
an ABA procedure called Differential Reinforcement of
Other Behavior (DRO). In DRO, positive reinforcement is
provided only when the target behavior is not displayed for
a specified period of time. DRO has been one of the most
used reinforcement procedures for the reduction of prob-
lem behavior in people who have intellectual disabilities.”!
In Page and colleagues’ study, the children were given
tokens that could be exchanged for snacks when they did
not exhibit food-stealing behavior during timed intervals.”
A token-based program based on DRO was also effectively
implemented in a separate study in hospital settings, a group
home, and an apartment-living arrangement setting.”? Using
another form of ABA, Maglieri and colleagues showed that
food stealing in a 14-year-old girl with moderate mental
retardation and PWS could be greatly reduced by combining
verbal reprimands with a procedure to bring food stealing
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behavior under the control of stickers.”® Stickers were placed
on certain containers filled with cookies and a reprimand
was paired with taking food from containers with a sticker.
In other words, the stickers were used as a way to label
prohibited foods and the reprimand was used to discourage
food taking. Maglieri and colleagues® then placed a sticker
on a refrigerator containing pudding cups to see if this skill
could be generalized and this was equally effective in reduc-
ing covert food stealing. Because continuous supervision
is difficult and individuals with PWS are skilled at covertly
stealing food, this intervention may be effective for some
individuals in reducing food-stealing behavior.

One of the most prevalent characteristics of PWS, regard-
less of genetic subtype, is skin picking, with the front of
the legs and head being disproportionately targeted in this
population.®® Dykens and Kasari administered the Child
Behavior Checklist® to parents of 43 children with PWS aged
between 4 and 19 years and found that 95% of the children
had problems with skin picking.”® Symons and colleagues®
found that 82% of people surveyed with PWS in their sample
(n=62) showed some kind of skin-picking. Among children
and adolescents, females are more inclined to skin pick than
males.*! This gender difference is also seen in individuals
with chronic skin picking (CSP) in the non-PWS popula-
tion.”” Skin picking in both populations may cause open
sores to bleed and as a result, leave scarring, bruising, and
lead to secondary infections. Cognitive behavioral interven-
tions such as habit-reversal training (HRT), which involves
three primary components (awareness training, competing
response training, and social support), have shown promise in
treating CSP.*** A recent pilot study examining the efficacy
of acceptance-enhanced behavior therapy, a combination of
HRT with acceptance and commitment therapy (ACT), found
this psychosocial intervention to be effective in reducing skin
picking in CSP.!® Empirical investigation of these cognitive
behavioral interventions has yet to be performed in the PWS
population. In the short term, immediate treatment such as
topical antibiotics and bandaging may decrease skin picking
and the chances of infections.

While not as common as skin picking, approximately
15% of adolescents and adults with PWS also display rec-
tal picking!”! with an increased prevalence in those with
UPD.!"" Rectal picking has serious medical complications
including blood loss, trauma to the anal sphincter, and peri-
rectal abscess.!” Treatment includes keeping the fingernails
short, limiting the time spent in the bathroom to reduce
opportunities for rectal picking, and behavior modification.
While the few studies reporting ABA procedures in treating

food-related behaviors show promise, behavioral treatment
of self-injurious behavior among individuals with PWS has
not been well documented.

Due to slightly different behavioral profiles present in
the different genotypes; and because there are individual
differences in the presence or absence of symptoms and the
severity of symptoms, it is important to tailor assessments
and interventions to each individual with PWS. Currently,
little is known about the cause(s) of maladaptive behavior
or other variables that are associated with the prevalence
and severity of maladaptive behavior in individuals with
PWS. While empirical studies of behavioral treatment are
lacking, ABA interventions with individuals with PWS
show promise and further evaluative research is warranted.
However, before developing a behavior intervention plan, it
is important to conduct a functional assessment to determine
what factors are influencing the maladaptive behavior, so that
a proper intervention or combination of interventions can be
formulated. Information from a functional assessment helps
yield more effective treatments than treatments without this
assessment.'® Once a stable outcome has been achieved,
gradually withdrawing procedures to support behavioral
change is warranted as to increase independence in the
individual with PWS.

Growth hormone

Those that suffer from severe growth hormone deficiency
(GHD) show an impairment of growth hormone regulation
due to abnormal hypothalamic functioning.'*'%7 In contrast
to children with simple obesity, there is no enhancement
of growth velocity despite onset of obesity in individuals
with PWS. During adolescence, the growth rate declines
due in part to inefficient testosterone and estrogen levels,
resulting in the absence of the pubertal growth spurt.®!%
Long-term GH therapy in patients with PWS has been shown
to increase: height velocity and final adult height potential,
lean body mass, muscle strength, and level of activity, and
to decrease fat mass.'® ' As a result of decreased fat mass
and increased lean body mass, GH treatment has also shown
to improve pulmonary function in children with PWS.'!115
While the benefits of GH therapy are well documented, the
behavioral and cognitive implications of GH treatment are
not as unequivocal in the PWS population. Those that suffer
from severe GHD from other etiologies suffer from a negative
quality of life and possibly psychological symptoms such as
poor memory, social withdrawal, and depression.''® However,
these problems improve with GH therapy.!!® GH therapy in
other populations is known to increase energy levels, increase
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sexual function, and improve weight management, all effects
that have behavioral and possibly cognitive implications.
Collectively, studies have generally shown promise
regarding the effects of GH therapy on behavior, cogni-
tion, and quality of life in persons with PWS. While earlier
studies'"!'"® have found beneficial effects on intellectual
speed and flexibility, Haqq and colleagues'"! found no influ-
ence of GH intervention on cognitive function in children
with PWS. However, in a pilot study evaluating behavior
in young adults with PWS at baseline, during and after GH
treatment, Hoybye, Thoren, and Bohm reported beneficial
effects on mental speed, flexibility, and motor performance
after 6 to 18 months of GH treatment and a decrease in overall
functioning back to baseline levels when GH treatment was
discontinued at either 3 or 6 months after cessation.!"” Recent
studies have also suggested that early GH therapy in infants
with PWS improves cognition. In a randomized, controlled
study, Myers and colleagues'? randomized 25 infants and
toddlers with PWS, ages 4-37 months to either 2 years of
GH therapy or 1 year of observation without GH therapy then
1 year of GH treatment. The 2-year GH-treated PWS group
had increased rate of language and cognitive development
along with increased head circumference. Consistent with
these findings, Festen and colleagues'?! also found improve-
ment in mental development after 1 year of treatment in a
randomized, controlled trial in infants and toddlers aged
between 6 months and 3 years. Whether these cognitive
improvements are just short-term benefits or are due to long-
term effects such as changes in underlying brain structure is
unknown. Cognitive improvements as an indirect result of
improved muscle function allowing children to better able
explore their surroundings cannot be ruled out. Regardless of
whether these benefits are direct changes to underlying brain
structures or as a function of indirect results, these findings
are promising. Employing longitudinal designs to examine
sustained benefits are warranted given these findings.
Behavioral changes have also been noted as a result of GH
treatment in children with PWS. Eiholzer and colleagues'*
found, through parent reporting, that GH treatment increased
alertness and enjoyment in physical activity in children with
PWS. Similarly, Whitman and colleagues'?* found a signifi-
cant reduction of depressive symptoms from baseline to time
1 (12 months) and retained at 24 months among those treated
with GH. However, for children aged 11 years and younger,
a significant increase in attention-deficit/hyperactivity

1 also

symptoms was observed. Haqq and colleagues
found a significant increase in the hyperactivity scale on the

Behavior Assessment System for Children and subjective

parent reports also reported increased alertness in GH treated
individuals with PWS.!23

GH therapy is currently considered to be a standard ele-
ment of the comprehensive care children with PWS receive.'**
A recent multicenter study found that along with improving
a number of physical characteristics previously mentioned
before, no adverse effects of long-term GH treatment in
a large group of prepubertal children was found.'* Since
July 2000, the United States Food and Drug Administration
(FDA) approved GH for children with PWS regardless of
the presence of growth hormone deficiency. However, in
Tauber and colleagues’ review of 64 cases of death in chil-
dren with PWS, the authors suggest that the first 9 months
of GH therapy has a higher risk period of death compared to
later months.® As a result, increased vigilance may be war-
ranted during early stages of such treatment. For those with
pre-existing conditions such as URI, tonsilor/adenoid hyper-
trophy, severe obesity, and high insulin-like growth factor I
(IGF-I), close monitoring to worsening of these symptoms
is necessary, especially in individuals undergoing GH treat-
ment. Despite this, convincing evidence that children treated
with GH have a higher mortality rate than untreated patients
or that GH therapy is directly involved in patients’ deaths is
not present.*'?* On the other hand, GH treatment may even
improve sleep-disordered breathing, which includes sleep
apnea, in individuals with PWS 111.126.127

Pharmacological and surgical

treatment

Treatment with numerous psychotropic medications such
as antidepressants, antipsychotics, appetite suppressants,
and others have shown limited effectiveness in controlling
hyperphagia and nonfood-related issues. There is no spe-
cific pharmacologic treatment for PWS specific behavioral
disturbances. Hyperphagia in PWS is related to decreased
satiation rather than increased hunger and as a result, appetite
suppression medications have not been effective.’® Restric-
tive bariatric surgery has also not been effective in reducing
hyperphagia or long-term weight reduction and has been asso-
ciated with increased morbidity and mortality.?® Serotonin
agonists (SSRIs) have been the most successful in reducing
temper outbursts and improving compulsivity in PWS.!2:130
Serotonin imbalance has been linked to repetitive behavior,
obsessive and compulsive behavior, depression, anxiety,
and self-injurious behavior in the non-PWS population.'!
Holland and colleagues,? through factor-analysis, found that
skin-picking and mood swings were related and thus could
have a common underlying etiologic mechanism. The use of
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fluoxetine in an adolescent with PW'S has been reported in a
case study, with improvement in bodyweight and decreased
compulsive behavior.!? Hellings and Warnock reported that
treatment with fluoxetine reduced skin picking behavior.'
In an 8-week open-label study primarily examining Topira-
mate as an appetite-regulating medication, Shapira and col-
leagues unexpectedly found that Topiramate did not reduce
food-related behaviors but did reduce skin picking.'*? These
reports are in agreement with previous studies!**'* using
SSRIs. On the other hand, Kohn and colleagues'*® reported
an aggravation in food-related symptoms and a consequent
weight gain in an adolescent treated with fluoxetine and
fluvoxamine. Studies to date have been small; controlled
and randomized studies have yet to be performed. Future
studies should explore the differential treatment effects of
individuals with PWS based on subtyping and the potential
efficacy of combined psychotherapy and pharmacology to
improve outcome.

Given the prevalence of psychosis in PWS, families and
caregivers should be vigilant for symptoms of this disorder
as individuals age. It is particularly important to be aware
that while psychosis is common in PWS, the prevalence
rates are significantly higher in adults with UPD or imprint-
ing defects.!®!#3% Because individuals with PWS have a
lower tolerance for change or hardships in the immediate
environment, it is important to assess the precipitating and
perpetuating factors that may be causing a change in mood
before an intervention is implemented. Currently, there are
few research studies published on the efficacy and use of
psychotropic medications in treating psychiatric illness in
the PWS population. As a result, psychiatric illness in PWS
is treated in a standard manner by identifying behaviors and
symptoms for a psychiatric disorder and treating them as
such, whether it is through cognitive behavioral strategies
or through medication.

Conclusion

Beneficial effects on behavior and cognition have been shown
thus far in small controlled studies and parent reports. Larger
cohort studies and replication of results with parallel mea-
surements would substantiate findings. To date, due to the
rarity of the disorder, larger and more systematic studies on
the management and treatment of behavior have been dif-
ficult to conduct. The benefits of GH therapy have shown to
improve somatic symptoms both in the short and long-term
in individuals with PWS. While aggravation of pre-existing
conditions due to GH therapy have been found in some
individuals; and should be closely monitored, the benefits

of GH treatment are substantial as it not only improves
physical characteristics and psychomotor development, but
also has psychological and behavioral benefits with no known
substantiated side effects.

On the other hand, it is important to remind parents and
caregivers that GH treatment is not a panacea and long-term
adaptation improvements are most effective with sustained
behavioral intervention strategies that allow individuals with
PWS to actively deal with their problems. Before developing
a behavior intervention plan, a functional assessment should
be conducted to determine what factors are influencing the
maladaptive behavior so that a proper intervention or com-
bination of interventions can be formulated. Food-related
issues are the most debilitating and thus, management of
food-related issues should be addressed first. This includes
restricting access to food while instituting a low-calorie and
well-balanced diet in concordance with regular exercise.
ABA interventions with individuals with PWS show promise
in managing and increasing independence in individuals with
PWS. Not only is increased independency directly beneficial
to the individual with PWS, but it also relieves some of the
burden off of the family and/or caregivers. Pharmacological
treatment, GH treatment, and surgery have yet to show
positive effects in treating hyperphagia although anecdotal
reports from parents and caretakers indicate the possibility
that food intake may be easier to control with an individual
on GH therapy.

Studies on the effectiveness of pharmacological medica-
tion in controlling PWS specific behaviors may have benefits
to the patient, although some side effects have been reported.
Furthermore, the benefits have been shown in uncontrolled
studies with small sample sizes. Thus, pharmacological treat-
ment should be used only with caution and in combination
with psychiatric support and behavioral management. One
of the most prevalent characteristics of PWS is skin pick-
ing. In the short term, immediate treatment such as topical
antibiotics and bandaging may decrease skin picking and the
chances of infections. In the long-term, acceptance-enhanced
behavior therapy may be an effective method of decreasing
self-injury. However, behavioral treatment of self-injurious
behavior among individuals with PWS has not been well
documented.

While speech and language skills differ greatly among
individuals with PWS, early assessment and intervention
by a speech-language pathologist is critical for develop-
ing future communication skills especially for those most
severely affected. Early intervention focusing on improving
oral motor skills can improve feeding in infancy. Later on,
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intervention should not only emphasize improvements in
articulation and language, but also pragmatics, concurrently
with managing behavioral problems, because maladaptive
behaviors hinder satisfactory pragmatic language ability.
Because PWS is a multisystem disorder, a multidisciplinary
approach to treatment is recommended to achieve the best
possible outcome for each individual. Primary care physi-
cians should have active dialogue with the various special-
ists involved in management of this syndrome throughout
the lifespan.
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