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Abstract:

Introduction: Prader-Willi syndrome (PWS) is a rare genetic disorder whose most

characteristic and dangerous symptom is massive obesity. It develops as a result of

neurohormonal abnormalities, abnormal appetite regulation and reduced energy expenditure.
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Due to its multifactorial nature, the treatment of obesity in PWS presents particular clinical

challenges.

Materials and methods: A review of selected literature in the PubMed database was

conducted, using the following keywords: “Prader Willi Syndrom”, “Phisical excercise”,

“Obesity”,”Treatment”

Summary: This paper discusses the main mechanisms leading to the development of obesity

in PWS, such as hypothalamic dysfunction, endocrine disruption (ghrelin, leptin, GH) and

changes in body composition. Current therapeutic strategies - nutritional therapy adapted to

the developmental stage of the patient, growth hormone treatment and the potential use of

anti-obesity drugs - were analysed. Special attention was given to the role of physical activity,

which, despite its limited effect on body weight, significantly improves fitness, muscle

strength, body composition and quality of life in patients.

Conclusions: The management of obesity in PWS requires an individualised, multidirectional

approach based on collaboration between the specialist team and the family. Given the limited

efficacy of available therapies, further research is needed into new treatments - both

pharmacological and non-pharmacological - that are better adapted to the metabolic and

behavioural specificities of this patient group.

Keywords: Prader Willi syndrome; genetic syndrome; growth hormone; physical activity

1. Introduction:

Prader-Willi syndrome (PWS) is a disease with complex effects on multiple body systems.

With an estimated incidence of 1 in 10,000 to 1 in 30,000 in the populations studied, it is the

most common syndromic cause of life-threatening obesity and the first recognised genomic

imprinting disorder in humans [1]. It results from a deletion on chromosome 15 in the region

15q11.2-q13, which is inherited from the father. There are three main genetic types of PWS:

deletion of the 15q11-q13 region of paternal origin (present in approximately 65-75% of

cases), maternal disomy of chromosome 15 (present in 20-30% of patients) and genetic

stigma defect (observed in 1-3% of cases) [2].
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PWS has a variable course in the neonatal period and is mainly characterised by severe

muscle weakness (hypotonia), a weak sucking reflex and feeding difficulties. In late infancy

or early childhood, an excessive appetite develops which, if uncontrolled, can lead to morbid

obesity [3]. Obesity and its complications are a major cause of morbidity and mortality in

Prader-Willi syndrome (PWS). Several mechanisms have been proposed to underlie the

development of obesity in this disorder, including abnormalities in hypothalamic pathways

responsible for satiety control, disruption of the function of hormones that regulate appetite

and satiety, and reduced energy expenditure. Despite progress in understanding the genetic

basis of obesity in PWS, the available treatment data are still inconsistent. Although obesity

prevention should begin in infancy, there are promising reports on the possibility of treating

obesity in adult patients with PWS - using modern anti-obesity drugs in combination with

lifestyle changes, although the available data in this area are still limited [4].

2. Etiology of obesity in PWS

Obesity is a key symptom of Prader-Willi syndrome (PWS) and a major cause of morbidity

and mortality in patients. It develops gradually, starting at two years of age. It is characterised

by a multiphasic eating pattern, ranging from feeding difficulties in infancy (phase 1), through

a gradual increase in appetite and interest in food (phase 2), to full-blown hyperphagia and

compulsive eating (phase 3), which may be partially alleviated in adulthood (phase 4) [5]. The

main mechanism responsible for the development of obesity in PWS is the dysfunction of the

hypothalamic satiety centre and its hormonal regulatory pathways. This leads to a constant

feeling of hunger, hyperphagia and compulsive eating behaviour - such as aggressive food

seeking, stealing or eating inedible objects [6]. Behavioural problems with features of autism

spectrum disorder have also been observed to exacerbate these difficulties [7]. Brain imaging

studies have shown increased activity in reward areas (nucleus accumbens, amygdala) before

meals, reduced activity of the hypothalamus and hippocampus in response to food, reduced

activation of the prefrontal cortex responsible for impulse inhibition, and impaired functional

connectivity between the ventral striatum and limbic structures in people with PWS. This

leads to an inappropriate assessment of hunger and satiety and an excessive motivation to eat

[8,9].

2.1 Endocrine disorders regulating appetite and adipogenesis
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Endocrine disorders play a key role in the development of obesity in people with PWS. The

most important hormone is ghrelin, a potent appetite stimulant. In patients with PWS, its

levels are elevated from infancy. Initially, its inactive form (UAG) predominates, which

explains the lack of appetite, and over time the active fraction (AG) increases, leading to

uncontrollable hunger[10]. Despite attempts at ghrelin-lowering pharmacological treatment, it

has failed to reduce appetite, indicating persistent changes in the satiety system [11].

Leptin, responsible for the feeling of satiety, is present in PWS patients in amounts

proportional to adipose tissue, with no evidence of impaired function[12]. In contrast,

adiponectin, beneficial for glucose metabolism and insulin sensitivity, is present in PWS

patients at higher levels than in typically obese individuals, which may explain the lower risk

of diabetes[13].

Other hormones such as obestatin, peptide YY (PYY) and pancreatic polypeptide (PP) also

show some abnormalities, but the data are inconclusive. Also of note is resistin, whose levels

are higher than in healthy individuals and may promote fat deposition, although it does not

clearly affect insulin resistance [4].

2.2 Other endocrine disorders and body composition

Patients with PWS have a growth hormone deficiency that results in reduced muscle mass,

increased fat - especially around the trunk - reduced energy expenditure and weakened muscle

strength [14]. PWS is also characterised by hypogonadism, or hormonal failure of the gonads,

which also promotes loss of muscle mass and fat accumulation [15]. In addition,

hypothyroidism, which often co-exists, further reduces the metabolic rate [16]. Interestingly,

despite having a high BMI, people with PWS have less visceral fat and more subcutaneous fat.

This specific fat distribution may explain the milder metabolic course - patients with PWS

often have better insulin sensitivity and a lower risk of developing diabetes compared to those

with typical obesity [17].

3. Treatment of Obesity:

Dietary management of obesity in Prader-Willi syndrome (PWS) plays a key role and should

be tailored to the changing nutritional phases of the patient. Children with PWS have a

reduced energy expenditure (REE) and require a much lower calorie intake than healthy

children - from infancy onwards. During the preschool and school years, an intake of 10-12
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kcal/cm of growth is recommended for weight maintenance and 6-8 kcal/cm for weight

reduction [18,19]. Best results are achieved with a diet containing ≤45% complex

carbohydrates (up to 20g fibre), 30% fat and 25% protein. It is also important to limit access

to food and to maintain constant monitoring [20].

Growth hormone

Growth hormone (GH) is currently the only FDA-approved treatment for patients with PWS.

Its use is beneficial in reducing fat mass, increasing muscle mass, and improving growth rate

and psychomotor development. Studies have shown that starting GH therapy at 3-6 months of

age leads to improved IQ and energy expenditure [21]. Treatment should be individualised

according to IGF-1 levels, growth rate and body composition. Although it does not lead to

complete normalisation of body weight, it significantly improves it [22]. Contraindications to

the use of GH include severe obesity and sleep apnoea [23].

Topiramate

Topiramate (anti-epileptic drug) may reduce appetite and improve behaviour - some studies

have found a reduction in weight and aggression [24].

Metformin

Metformin, used for insulin resistance, showed an improvement in eating anxiety but did not

lead to weight loss. Some patients discontinued treatment due to worsening emotional state

[25].

Naltrexone-Bupropion

Naltrexone-bupropion is a combination that affects central appetite regulation; one study

showed improved behaviour and reduced BMI in a child with PWS [26].

GLP-1 receptor agonists

GLP-1 receptor agonists (e.g. liraglutide, exenatide) improve glycaemic control, reduce

ghrelin levels and promote satiety. Although the effects on BMI were moderate, reductions in

appetite and improvements in metabolic parameters were observed [27].

Oxytocin

Intranasal oxytocin has been shown in some studies to improve social and eating

behaviour, although not all studies have confirmed this Intranasal oxytocin has
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been shown in some studies to improve social and eating behaviour, although

not all studies have confirmed this [28].

4. Prevention of obesity

4.1 Dietary and Behavioral interventions

Prevention of obesity in children with Prader-Willi syndrome (PWS) should begin as early as

possible, preferably in the first months of life. The main goal is to control caloric intake,

which is challenging due to poor patient compliance [29]. Initially, the diet should ensure

proper development, but after the first year of life, it is necessary to introduce a low-calorie

but well-balanced diet. An important part of prevention is also constant monitoring of access

to food to reduce the tendency to sneak food. Effective prevention requires the involvement of

a multidisciplinary team and the education of the family and caregivers in the daily

management of the child's diet and eating behavior [4].

4.2 The role of phisical activity in PWS

Physical activity (AF) plays a key role in the comprehensive therapeutic management of

people with Prader-Willi syndrome (PWS), although its implementation is associated with

specific difficulties. Patients with PWS show significantly lower levels of daily exercise than

those with non-syndromic obesity. This is due to a combination of syndrome-specific features:

deficiency of lean body mass, muscular hypotonia, low physical capacity and limited

motivation [30]. Only 5-8% of children and 15-25% of adults with PWS meet the World

Health Organisation (WHO) recommendations for moderate to vigorous physical activity

(MVPA), which is 60 minutes a day for children [31].

Despite low levels of activity, well-planned exercise interventions have a number of health

benefits. Studies have shown that regular exercise improves cardiorespiratory fitness, muscle

strength, motor coordination and gait parameters that are typically impaired in people with

PWS [32]. Improvements in bone mineral density and lean body mass gain were also seen in

children and adults [33]. While exercise alone rarely leads to significant weight or BMI

reduction, its impact on overall fitness, metabolism and quality of life cannot be overstated.

Importantly, AF in PWS is safe - there have been no reported cases of serious exercise-related

side effects [34,35].
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From a physiological point of view, it is worth noting that children with PWS do not show the

typical increase in growth hormone (GH) after intense physical activity, although IGF-1 levels

may increase normally. Therefore, physical activity does not replace GH therapy, but can

effectively support it and enhance its effects on muscle development and overall performance

[36].

Implementing effective AF programmes requires a personalised approach and the

involvement of the entire patient environment - family, therapists, teachers and carers. The

best results are achieved when physical activity is part of the daily routine and the patient is

involved in the choice of activities [37]. Research shows that children with PWS do best when

they can choose their own activities ('player's choice'). The variety of activities is important -

from movement games, dance and active video games to group activities or psychomotor

therapy. High levels of participation in activities have been observed in both home and

institutional settings, provided that the activities are appropriately supervised and adapted to

the mood, fatigue and motivation of the participants [38].

In order for physical activity to have a lasting effect, it is essential that parents and carers are

provided with both emotional and organisational support (e.g. educational materials, training,

counselling). It should also be emphasised that people with PWS and their families often feel

isolated and overburdened with therapeutic responsibilities, so the role of the medical team is

not only to plan but also to actively support the implementation of physical activity

programmes [39].

Despite promising results, current evidence is mainly based on studies with small sample

sizes and diverse methodologies, making it difficult to draw firm conclusions. More research

is needed to compare different forms of activity, their effectiveness in different age groups,

and their potential to prevent weight gain, especially during the transition from childhood to

adulthood.

5. Summary and Conclusion

The prevalence of obesity in individuals diagnosed with Prader-Willi syndrome is attributable

to a multifaceted interplay among genetic, hormonal, and behavioural factors. The early onset

of obesity, coupled with difficulties in appetite control, poses a significant challenge to
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healthcare providers, as it frequently leads to health complications and even death in this

patient group. A multidisciplinary approach is imperative for the treatment of obesity in PWS,

encompassing dietary interventions, hormonal therapy, and psychological support.

Physical activity plays a particularly important role, although it rarely leads to significant

weight loss. Nonetheless, it improves overall fitness, muscle strength, metabolism and quality

of life. The effectiveness of interventions, however, is contingent on an individualised

approach, family support, and a meticulously planned routine.

Despite the existence of available therapies, their effectiveness is often limited and variable.

Consequently, there is an urgent need for further research into new treatment strategies, both

pharmacological and non-pharmacological, that take into account the metabolic and

behavioural specificities of PWS patients. A personalised, multidirectional approach is

imperative for effectively managing obesity and enhancing quality of life in individuals

affected by this condition.
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