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IPWSO 2022 CONFERENCE SPONSORS
Novo Nordisk For almost 100 years, Novo Nordisk has been translating
the unmet medical needs of people living with a serious chronic disease
into innovative medicines and delivery systems, such as insulin pens.
Novo Nordisk’s treatments today are benefiting millions of people living
with diabetes, obesity, and rare blood and endocrine diseases. Novo
Nordisk prides itself on discovering and developing innovative biological
medicines and making them accessible to patients throughout the world.
Platinum Sponsor: Clinical and Scientific Programme Day 1
Radius Health is a global biopharmaceutical company focused on
addressing unmet medical needs in the areas of bone health,
neuroscience, and oncology. Our Neuroscience Group is centered around
the clinical development of our investigational synthetic cannabidiol oral
solution (RAD011), initially focused on the treatment of Prader-Willi
syndrome. Our team works collaboratively and relentlessly to advance our
therapies, all with the goal of improving the lives of patients, their families,
and their caregivers.
Platinum Sponsor: Clinical and Scientific Programme Day 2
Friends of IPWSO improves the lives of the global PWS community by
funding IPWSO’s family support, educational and scientific networking
activities. Friends of IPWSO is a United States not-for-profit, committed to
raising funds to help those who have Prader-Willi syndrome living
throughout the world. Friends have generously provided funds to support
travel fellowships for IPWSO’s 2022 Conference. If you would like to make
a difference and help Friends of IPWSO raise much needed funds, donate
here.
Travel Grant Sponsor
The mission of the Foundation for Prader-Willi Research is to eliminate the
challenges of PWS through the advancement of research and therapeutic
development. FPWR supports innovative PWS research around the globe
and across the entire drug development pathway, and has developed
critical research resources, such as the Global PWS Registry. FPWR is
honored to be a sponsor of the IPWSO conference; we thank the scientific
community for their outstanding work on behalf of those with PWS.
Welcome Reception & Coffee Break Sponsor Day 2 Clinical and Scientific Programme
Resilience supports over 300 service users and families in Ireland. It is
fully Irish owned and operated and offers services under two divisions –
Advanced Community Care and Social Care. In addition, Resilience offers
services for people with Prader-Willi Syndrome and caters for their unique
needs in a new state-of-the-art specialist division, which has been
designed in line with best practice guidelines, putting ‘Realising Potential’
at the heart of everything Resilience does.
Gold Sponsor
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Saniona, based in Copenhagen, Denmark and Boston MA, USA, is a
biopharmaceutical company focused on discovering, developing, and
delivering innovative treatments for rare disease patients around the
world. The company’s lead product candidate, Tesomet, is in mid-stage
clinical trials for the rare diseases Prader-Willi syndrome and hypothalamic
obesity. Saniona also has a broad pipeline derived from its proprietary ion
channel discovery platform.
Gold Sponsor: Programmes for Professionals
Soleno Therapeutics is developing DCCR, a once daily tablet, to treat
individuals with PWS. DCCR’s unique mode of action targets multiple
areas in the body and has the potential to reduce hyperphagia and
associated food seeking, increase satiety, decrease insulin and leptin
resistance, reduce body fat, and improve several behaviors characteristic
of PWS. We have completed a Phase 3 study and are working with
regulatory authorities on paths to approvals.
Gold Sponsor: Programmes for Professionals
Formed in 1975, Prader-Willi Syndrome Association | USA (PWSA | USA)
unites individuals, parents, professionals, and others to enhance the
quality of life of those affected by Prader-Willi syndrome (PWS). PWSA |
USA empowers the PWS community through shared experiences,
research, education, advocacy and support. Our purpose is to provide
hope and help to individuals with PWS and their families every step of the
way. We focus on – Family Support, Advocacy & Awareness and
Research. Some of the services we offer to families are:
New Diagnosis Packet
Medical Alerts Booklet
Grief Support
Parent Mentor
24-Hour Emergency Hotline
School Support
Biennial Convention
Medical Support
Family Support
Gold Sponsor
OT4B (Oxytocin for Babies) is a French start-up initiated and supported by
the French Prader-Willi community, following promising academic
research results. Our aim is to develop Oxytocin as the first early
treatment for PWS to address oral and social skills deficiencies during the
neonatal period, with a potential long-term impact on the disease
trajectory. Further developments are also planned for older PWS patients.
Maithé Tauber, world-renowned expert and coordinator of the national
PWS reference center in Toulouse, is the driving force behind this
innovative therapeutic approach
Silver Sponsor: Programmes for Professionals
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EPM is a pharmaceutical company dedicated to the development of
innovative medicine based on cannabinoid acid derivatives, that do not
exist in the plant. These unique synthetically produced molecules have a
vast therapeutic potential to address unmet medical needs and improve
patients’ health, mainly in the areas of metabolic disorders and
inflammations. EPM’s first drug that will reach the clinical stage is intended
for the treatment of hyperphagia and its comorbidities in people with
Prader-Willi Syndrome.
Silver Sponsor: Programmes for Professionals
The Prader-Willi Syndrome Association Switzerland was founded in 1991
by a group of active parents. Key goal is to improve the lives of people
with PWS by:
Providing information and counselling for affected families
Organising events to promote contact amongst the PWS community
Publishing magazines/literature with up-to-date information on PWS
Bringing together experts, doctors, carers, therapists and affected
persons
Establishing suitable housing and work opportunities for people with
PWS
Promoting cooperation with other national and international PWS
organisations.
Bronze Sponsor
ConSynance is a clinical-stage biopharmaceutical company focusing on
rare diseases in the central nervous system, particularly those related to
hypothalamic dysfunction. Our lead asset is CSTI-500, an experimental
small molecule and potential first-in-class triple monoamine reuptake
inhibitor (TRI) for treating hyperphagia in PWS. We recently received US
FDA approval to study CSTI-500 in PWS patients, which will mark the first
clinical study involving this population. We are initiating the clinical trial in
Q3 of 2022 in the US.
Bronze Sponsor: Coffee Break Day 1 – Clinical and
Scientific
PWS Care Ltd was opened by David Palmer and Teresa Hills in 2018,
both having worked with adults with Prader Willi syndrome since 1998.
David’s nephew had the syndrome and Teresa has managed a number of
PWS specific homes bringing a wealth of experience to the company.
PWS Care Ltd has one home catering for 7 persons with PWS and
enquiries for services remains high. The company looks forward to
possibly progressing services in the future.
Bronze Sponsor
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Gedeon Richter Plc. (www.gedeonrichter.com), headquartered in
Budapest/Hungary, is a major pharmaceutical company in Central Eastern
Europe, with an expanding direct presence in Western Europe, in China
and in Latin America. The product portfolio of Richter covers many
important therapeutic areas, including Women's Healthcare, Central
Nervous System and Cardiovascular areas. Having the largest R&D unit
in Central Eastern Europe, Richter's original research activity focuses on
CNS disorders.
Bronze Sponsor: Programmes for Professionals
Landsforeningen for Prader-Willis Syndrom
The organisation is for everyone with PWS, their families, and
professionals with an interest in PWS. The organisation is run by family
members of those living with PWS and was established in 1986.

Our main goals are:
To provide knowledge and guidance for people living with PWS and
their families
To raise awareness about PWS in kindergartens, schools, group
homes, and in the health care system
To spread knowledge to the government and authorities about PWS.

We are an active organisation that arranges family weekends in several
places in Norway, vacation trips to Spain for teenagers and grown-ups,
webinars, and seminars.
Bronze Sponsor
Prader-Willi Vlaanderen was founded in 1987 and we have four important
goals:
Supporting parents by organising information contact days, family days
to facilitate informal contacts, and organising workshops (e.g.,
“Speaking with Support and Gestures”, Managing Behavioural
Problems), as well as providing newsletters, newsflashes, and
information leaflets
Making our voice heard amongst policy makers, healthcare institutions,
and university centres and close contact with other PWS organisations
Making the syndrome more known
Supporting scientific and medical research.
Bronze Sponsor
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MESSAGE FROM PRESIDENT
MICHAEL D. HIGGINS

May I send my best wishes to the very many delegates from across the
world who are taking part in the 11th International Prader-Willi Syndrome
Organisation Conference which this year is being hosted at the University
of Limerick. I want to acknowledge all of the work of the conference
organisers, as well as those presenting research papers at this important
conference.
By bringing clinicians, researchers, scientists, teachers and people with
Prader-Willi syndrome, their families and carers from around the world to
the University of Limerick to advance knowledge and understanding and
collectively find solutions to the challenges facing those impacted by the
disorder, you give hope to all those diagnosed with this rare condition, as
well as their families.

Prader-Willi syndrome is a rare genetic condition, affecting perhaps
400,000 people worldwide, with more than 120 people diagnosed in
Ireland. Many impacted by the disorder face considerable struggles
attempting to access appropriate medical treatment, supports and education. Such challenges are exacerbated by
the condition's rarity and the public's lack of awareness.

By raising awareness of Prader-Willi syndrome, you advance efforts to create a world where people affected by the
condition and their families may receive the services and supports they require in order to fulfil their potential, make
their contribution, and become active, participative members of society. This is such important work, and I
commend all those working to realise this shared objective.
May I wish your conference to be a stimulating and enriching one, and I hope that the insights shared over the
coming five days will be put to good use to continue efforts at treatment and awareness-raising of Prader-Willi
syndrome.
Beir beannacht.

Michael D. Higgins
Uachtarán na hÉireann
President of Ireland
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WELCOME TO LIMERICK!
July 2022

It is our great pleasure to welcome delegates, colleagues, and friends to the 11th International Prader-Willi
Syndrome Organisation Conference in Limerick, Ireland. We have a diverse gathering of people from all over the
globe, from the Antipodes to the Americas, from Scandinavia to South Africa – thank you all for your attendance
and participation.
Coming together in-person, once taken for granted, is now to be cherished and celebrated, and over the coming
days we hope you find this experience enriching, informative and enjoyable.

This is a truly unique and wonderful gathering and we’re very excited now to actually be here in Limerick. We’re on
the very west coast of Ireland, on the edge of the Burren, a landscape that inspired the famous Irish poet, Seamus
Heaney, to pen “An Aishling in the Burren.” “Aishling” in Irish means a vision or dream, and Heaney speaks of “A
time [that} was to come when we yearned”. How apt. How have we all yearned over the past number of years for
the PWS global community to come together in person, and now we are finally here, together at last! We can take
inspiration from the poet - our vision here on the Burren, is to find new ways to collaborate, new ways to advance
our understanding of PWS, new ways to work for the benefit of all those living and affected by the syndrome.

The theme for our Conference, “We are all in this together” is a comfort. It is exciting. It speaks of synergy. What
other event calls together clinicians, scientists, academics, researchers, parents, professional providers and
caregivers, allied health professionals and educationalists and most importantly, people living with the syndrome?
IPWSO 2022 provides an opportunity for us all to share a vision, reinvigorate our practice, renew our energies, and
draw from the camaraderie, companionship, and wealth of knowledge that this rare opportunity permits.

The support of prominent experts from across the world is invaluable – very many thanks and thank you too to
everyone who is presenting over the week and also to all those who are displaying their research findings, which
always provide stimulation and great discussion. Thank you also, to everyone who is moderating and facilitating the
many sessions and to each of the Programme Committees who have worked very hard over the past three years
to bring us to this point.
Thank you to our sponsors and exhibitors; your support greatly enhances the Conference and indeed, without it,
this vital opportunity to renew and sustain our efforts to increase our understanding and provide the necessary
treatments and supports for people living with syndrome, could not happen. We wish you all an enjoyable and
memorable Conference.

Tony Holland
President, IPWSO

Anthony Carr
Chair, PWSAI
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ABOUT THE INTERNATIONAL PRADER-WILLI
SYNDROME ORGANISATION (IPWSO)

IPWSO exists to share information and support about Prader-Willi syndrome around the world. We are made up of
43 PWS associations and have contacts in over 100 countries. Our members and supporters help us to reach
families and professionals in countries where there is little existing knowledge about PWS or support for people
living with PWS, and to provide great quality information and advice.
Since our last international conference in Cuba in 2019 much has changed in the world. We are delighted and
relieved that we can meet again in person here in Ireland.

In 2021 we marked our 30th anniversary. That was an opportunity to reflect as well as to look into the future. We
know there is still a high demand for our services to address the inequalities faced by families around the world.

We have been proud to offer free diagnosis for PWS continuously since 2003 to people living in countries where
diagnosis is not available. We support local and regional conferences, most recently in India, Colombia and the
Asia-Pacific region.

We support the growth of new PWS associations around the world. We have developed a powerful telementoring
project through our ECHO® programme. As well as supporting PWS leaders, this project has supported healthcare
workers and caregivers. We have worked with colleagues in Latin-America to support their development of a
Spanish-language ECHO programme to meet the needs of families and professionals in South America.

Our specialist Boards and working groups have continued to provide amazing support to families and professionals
as well as to develop new guidance, policy, and research. Thank you in particular to our Clinical and Scientific
Advisory Board, Professional Providers and Caregivers Board and Famcare Board. Special mention to Norbert
Hödebeck-Stuntebeck for his huge contribution as Chair of PPCB and many thanks to Lynn Garrick for stepping
into this role as Norbert leaves to pursue other projects.

On Sunday at 5pm we will join with our members to hold our General Assembly and elect our new Board. This year
we have six Trustees retiring. We give thanks to Amalia Balart, Marilyn Dumont-Driscoll (co-opted Trustee), Verena
Gutmann, Maria Libura, James O’Brien (Vice-President) and Marcello Schutzer (Treasurer). With your tremendous
help and support we have achieved so much. Thank you also to our nominees for the new Board, we are delighted
to have once again received so many strong applications.
Finally, please do consider supporting us with a donation. This can be done online at www.ipwso.org.
Thank you for your support!
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IPWSO 2022 ORGANISING COMMITTEES
CENTRAL PLANNING COMMITTEE MEMBERS
Jean Phillips-Martinsson IPWSO Honorary President
Anthony Holland
Anthony Carr
Amalia Balart

Gary Brennan

Daniel J. Driscoll
Lynn Garrick

Marguerite Hughes
Laura Keane

Nora McNairney

Emma Walsh-Tierney
Kate Woodcock

Co-President of IPWSO 2022, President, The International Prader-Willi Syndrome
Organisation (IPWSO) and Interdisciplinary Programme Lead

Co-President of IPWSO 2022, Chair of the Prader-Willi Syndrome Association, Ireland
Parents Programme Lead

National Development Manager, PWSAI
Clinical and Scientific Programme Lead
SUAS Programme Lead

IPWSO, Chief Executive Officer

Professional Providers and Caregivers Lead
IPWSO Project and Operations Manager
Children’s Programme Lead
Committee Member

CLINICAL AND SCIENTIFIC ADVISORY
BOARD MEMBERS
Daniel J. Driscoll
Morris A Angulo

Chair

Susanne Blitchfeldt
Suzanne Cassidy
Leopold Curfs

Marilyn C Dumont-Driscoll
Urs Eiholzer

Janice Forster

Anthony Holland

Charlotte Höybye
Shuan-Pei Lin

Ann O Scheimann
Maīthé Tauber

Harold van Bosse
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OUR CONFERENCE VENUE

The Clinical and Scientific Conference will be held in the University Concert Hall (UCH).

Kemmy Business
School
28

UCH
11

Main Building
13

Castletroy
Park Hotel
3
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IPWSO 2022 AT A GLANCE

A&C PARENT

INTERD

A&C

PARENT

C&S

PPC

C&S

PPC

Wednesday 6 July to Sunday 10 July 2022

WEDNESDAY 6 JULY
08:30-12:30 Board Meetings: CSAB & PPCB – Castletroy Park Hotel (Committee Members only)
13:00-18:00 Mental Health Workshop – Castletroy Park Hotel (Mental Health Network Members and Invitees only)
14:00-20:00 Poster Setup | Registration Open – Atrium, UCH
19:00-21:00 Welcome Reception – The Stables Club, UL
THURSDAY 7 JULY
08:00-08:30 Poster Setup | Registration Open – Atrium, UCH
08:30-12:30 Professional Providers & Caregivers Conference – FGO42, UCH
12:30-13:45 Lunch – Atrium, UCH
13:45-17:30 Professional Providers & Caregivers Conference – FGO42/FBO28, UCH & John Holland Theatre, Main Building
Poster Viewing Professional Providers & Caregivers: during breaks – Atrium UCH
08:30-12:00 Clinical and Scientific Conference – UCH
12:00-13:00 Lunch – Atrium, UCH
13:00-15:00 Clinical and Scientific Conference – UCH
15:00-17:00 Poster Viewing Clinical and Scientific Conference – Atrium, UCH
FRIDAY 8 JULY
08:30-12:30 Professional Providers & Caregivers Conference – FGO42, UCH
12:30-13:30 Lunch – Atrium, UCH
13:30-17:30 Professional Providers & Caregivers Conference – FGO42, UCH
Poster Viewing Professional Providers & Caregivers: during breaks – Atrium
08:30-12:00 Clinical and Scientific Conference – UCH
12:00-13:00 Lunch – Atrium, UCH
13:00-16:00 Clinical and Scientific Conference – UCH
16:00-18:00 Poster Viewing Clinical and Scientific Conference – Atrium, UCH
18:00-19:00 Reception for IPWSO Member Associations – Castletroy Park Hotel
19:00-00:00 Gala Dinner – Castletroy Park Hotel
SATURDAY 9 JULY
08:30-09:00 Registration Parents Conference – Atrium, UCH
09:00-12:30 Parents Conference – UCH, FGO42 & FBO28
12:30-13:45 Lunch – Atrium, UCH
13:50-17:00 Parents Conference – UCH, FGO42 & FBO28
08:30-09:00 Registration Stepping UP Adults Symposium (SUAS) – Kemmy Business School, UL
09:00-09:30 Registration Children’s Programme – Castletroy Park Hotel
AM-16:30
Stepping UP Adults Symposium (SUAS) and Children’s Programme
08:30-09:10 Registration Interdisciplinary Conference – Atrium, UCH
09:15-13:00 Interdisciplinary Conference – Jonathan Swift, C1O60 & C1O61, Main Building
13:00-14:00 Lunch – Atrium, UCH
14:00-16:45 Interdisciplinary Conference – Jonathan Swift, C1O60 & C1O61, Main Building
16:45-17:30 Drinks Reception sponsored by PWSAI for Interdisciplinary Conference Delegates
19:00-21:00 Social Event – The Stables Club, UL
SUNDAY 10 JULY
09:00-12:30 Parents Conference – UCH, FGO42 & FBO28
12:30-13:45 Lunch – Atrium, UCH
13:50-16:40 Parents Conference – UCH, FGO42 & FBO28
09:00-16:30 Stepping UP Adults Symposium (SUAS) – Kemmy Business School, UL
09:30-16:30 Children’s Programme – Castletroy Park Hotel
17:00-18:00 IPWSO General Assembly – UCH

Abbreviations: UL-University of Limerick | UCH – University Concert Hall
A&C – Adults & Children’s Programmes | C&S – Clinical and Scientific Conference | Interd – Interdisciplinary Conference
Parents – Parents Conference | PPC – Professional Providers and Caregivers Conference
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Wednesday 6 July 2022 | 13:00 – 18:00 | Castletroy Park Hotel, Limerick

Mental Health Workshop for the IPWSO Mental Health
Network and led by Tony Holland, President of IPWSO
(Mental Health Network Members and Invitees Only)

The mental wellbeing of people with Prader-Willi syndrome (PWS) is a major concern for them, their families and
other care providers, and the presence of mental-ill health and/or behaviour problems is often cited as the single
most significant impediment to a more independent and fulfilling life for people with PWS.

The rarity of PWS means that there are a few psychiatrists, psychologists or other mental health professionals who
support a large number of people with Prader-Willi syndrome. The absence of a network to connect mental health
professionals who support people with PWS and the fact that most mental health professionals support only a
small number of people with PWS have inhibited research efforts.
In May 2021 IPWSO established a global network of parents, psychiatrists, psychologists, behaviour experts, and
others to advise on the mental health needs of people with PWS. The network aims to connect mental health
professionals who support people with PWS or have a research interest in PWS along with professional and family
carers to reflect on existing knowledge and research, identify priorities for new research, and identify ways to
undertake this research. Ultimately it is hoped that research undertaken as part of the IPWSO Mental Health
Network will result in best practice guidelines that aim to optimise wellbeing and best enable the prevention,
detection, and treatment of mental ill-health and problem behaviours for people with PWS.
This Mental Health Workshop follows a series of virtual meetings in which key topics were discussed and a draft
report compiled. The aims of this workshop are:
To further advise on any necessary modifications to the content and/or format of the report
To sign off on those parts of the report where there is agreement

To determine a dissemination strategy by print and other media, and the different audiences who should be the
focus for dissemination
To consider the future including research and any on-going role for the IPWSO Mental Health Network.

The attendees will include members of the network, other IPWSO Trustees and members of the IPWSO Clinical
and Scientific Advisory Board, the IPWSO Professional Providers and Caregivers Board, the IPWSO Famcare
Board, basic scientists engaged in research in this area, experts from the pharmaceutical industry and others
expressing an interest. We are grateful to Friends of IPWSO (USA) for their support for the Mental Health Network
and Workshop.
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Friday 8 July 2022 | 18:00 – 19:00 | Castletroy Park Hotel, Limerick

Reception for IPWSO Member Associations

IPWSO members associations are at the heart of everything we do, and we hope to welcome many of your
representatives to this special Reception being held before the Gala Dinner. The Reception will give you the
chance to meet other association leaders and discuss the successes and challenges you have faced since the last
conference. To register please contact Agnes at office@ipwso.org.

Friday 8 July 2022 | 19:00 – 00:00 |Castletroy Park Hotel, Limerick

Gala Dinner

Bring your dancing shoes! Music by Accoustra. Dress: Smart Casual. Address by Jean Phillips-Martinsson, IPWSO
Honorary President.

Saturday 9 July 2022 | 19:00 – 21:00 | The Stables Club, University of Limerick

Traditional Irish Music Evening & Céilí
You’ll need your dancing shoes and stamina!

"Ich Auch, Me Too"

During our conference we will be running a very special video across the screens during break times - do look out
for it. This video has a soundtrack based on the original song "Ich Auch, Me Too" written by Giorgio Fornasier and
Pam Eisen. It has recently been re-imagined by a group of professional musicians from Cambridge, UK, Joanna
Eden, singer/songwriter and pianist, accompanied by Dave Olney on bass guitar, Nick Barraclough on guitar and
backing vocals from Lynne Olney. It is presented here in Limerick with a montage of photos of people with PWS
from around the world.
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IPWSO 2022 – 11th International Conference, Limerick, Ireland
Clinical and Scientific programme

Day 1: Thursday 7 July 2022
08.00-08.30
08.30-08.45
08.45-09.45
08.45-09.00
09.00-09.45
09.45-10.15
10.15-12.00
10.15-11.00
11.00-11.15
11.15-11.30
11.30-11.45
11.45-12.00
12.00-13.00
13.00-14.30
13.00-13.15
13.15-13.30
13.30-13.45
13.45-14.00
14.00-14.15
14.15-14.30
14.30-15.00
15.00-17.00

Registration
Introduction and Welcome
Chair: Daniel J. Driscoll, University of Florida College of Medicine, USA
I.
Opening Session
Moderator: Daniel J. Driscoll, University of Florida College of Medicine, USA
I-1. Introductory Talk: A message to the scientists from a parent of a person with PWS
Deborah Barks, Remetschwil, SWITZERLAND
I-2. Invited Talk: Neuroplacentology in PWS: implications for our understanding of early phenotypes
Miguel Constancia, School of Clinical Medicine, University of Cambridge, UK
Break
II. Genetics and Epigentics
Moderator: Anthony Holland, University of Cambridge, UK
II-1. Invited Talk: Insights into Prader-Willi syndrome through investigation of the human hypothalamus
Elena Bochukova, Queen Mary University of London, UK
II-2. Dysregulation of RBFOX1 Protein May Be Responsible for Many of the Clinical Features of PWS
Daniel J. Driscoll, University of Florida College of Medicine, USA
II-3. Long-read whole genome sequencing reveals novel common genetic variants in Prader-Willi syndrome
Maximilian Deest, Hannover Medical School, GERMANY
II-4. Investigating ZNF274-mediated repression of maternal 15q11-q13
Rachel B. Gilmore, University of Connecticut Health Centre, USA
II-5. Hyperphagia-related behavior and epigenetic alterations of appetite-regulating hormones in
Prader-Willi syndrome
Jelte Wieting, Hannover Medical School, GERMANY
Lunch and poster viewing
III. Endocrinology
Moderator: Charlotte Höybye, Karolinska University Hospital and Karolinska Institute, SWEDEN
III-1. Long-term growth hormone treatment in young children with PWS: The earlier the start, the better
the outcome?
Lionne N. Grootjen, Dutch Reference Center for Prader-Willi Syndrome, THE NETHERLANDS
III-2. Long-Term Effects of GH Therapy in Adult Patients with Prader-Willi Syndrome: a Longitudinal Study
Graziano Grugni, Istituto Auxologico Italiano, ITALY
III-3. MKRN3 circulating levels in Prader-Willi Syndrome: a pilot study
Danilo Fintini, Bambino Gesù Children’s Hospital, ITALY
III-4. The Therapeutic Potential of a Cannabidiolic Acid Derivative for Treating Hyperphagia and
Obesity in PWS
Joseph Tam, Hebrew University of Jerusalem, ISRAEL
III-5. Malignancies in Prader-Willi syndrome: practical recommendations based on a large international
cohort and review of the literature
Karlijan Pellikaan, Erasmus University Medical Center, THE NETHERLANDS
III-6. The evolution of diagnosis and care over time in children with Prader-Willi syndrome, born between
2005 and 2021, included in the French database
Maithé Tauber, Centre de Référence du syndrome de Prader-Willi, Hôpital des Enfants, Toulouse, FRANCE
Break
Poster Presentations, Session 1
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IPWSO 2022 – 11th International Conference, Limerick, Ireland
Clinical and Scientific programme

Day 2: Friday 8 July 2022
08.00-08.30
08.30-10.00
08.30-08.45
08.45-09.00
09.00-09.15
09.15-09.30
09.30-09.45
09.45-10.00
10.00-10.30
10.30-12.00
10.30-11.15
11.15-11.30
11.30-11.45
11.45-12.00
12.00-13.00
13.00-14.30
13.00-13.45
13.45-14.00
14.00-14.15
14.15-14.30
14:30-15:00

Registration
Medical and Gastrointestinal Issues
Moderator: Ann Scheimann, Johns Hopkins School of Medicine, USA
IV-1. Dysphagia: a core symptom of Prader-Willi syndrome
Pascale Fichaux-Bourin, Centre de Référence du Syndrome de Prader-Willi. Hôpital des Enfants,
Toulouse, FRANCE
IV-2. Swallowing assessment in people with Prader Willi Syndrome
Jorgelina Stegmann, SPINE Foundation, ARGENTINA
IV-3. Lymphedema in Adults with Prader-Willi Syndrome
Melanie Ehard, Institute of General Practice, Friedrich-Alexander University, GERMANY
IV-4. High Prevalence of Lower Urinary Tract Dysfunction in Patients with Prader-Willi syndrome
Li-Ping Tsai, Taipei Tzu Chi Hospital, TAIWAN
IV-5. PATH for PWS Study 2022 Update: A Non-Interventional, Observational, Natural History Study of
Serious Medical Events in Prader-Willi Syndrome
Theresa Strong, Foundation for Prader-Willi Research, USA
IV-6. Reducing Global Health Inequalities for a Rare Disorder: Evaluating the International Prader-Willi
Syndrome Organisation’s ECHO® Programme
Tanzil Rujeedawa, University of Cambridge, UK
Break
V. Mental Health, Neuroscience and Behaviour - I
Moderator: Leopold Curfs, Maastricht University, THE NETHERLANDS
V-1. Invited Talk: Using mouse models to understand the molecular bases of psychotic illness in PWS
Anthony R. Isles, Cardiff University, UK
V-2. Model for Behavioral Caregiver Training for Prader-Willi Syndrome
Kasey Bedard, The Chicago School of Professional Psychology, USA
V-3. The Feasibility and Effectiveness of a Novel, On-line Social Skills Intervention for Individuals with
Prader-Willi Syndrome
Elisabeth M Dykens, Vanderbilt University, USA
V-4. Evaluating Skin Picking in Prader Willi syndrome
Jorgelina Stegmann, SPINE Foundation, ARGENTINA
Lunch and poster viewing
VI. Mental Health, Neuroscience and Behaviour - II
Moderator: Janice L. Forster, Pittsburgh Partnership, USA
VI-1. Invited Talk: PWS - a model for understanding the wiring of the social brain
Freddy Jeanneteau, University of Montpellier, FRANCE
VI-2. The Food Attentional Bias (FAB) Task - An eye-tracking paradigm to measure satiety
Sarah Feighan, Trinity College Dublin, IRELAND
VI-3. Neuroimaging Evidence For Impaired Hypothalamic Development in Prader-Willi Syndrome
Stephanie S. G. Brown, University of Cambridge, UK
VI-4. The Prader-Willi Syndrome Anxiousness and Distress Behaviors Questionnaire (PADQ):
Initial Psychometric Evaluation in the Global PWS Registry Cohort
Lauren Schwartz. Foundation for Prader-Willi Research, USA
Break
continued overleaf
IV.
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Day 2: Friday 8 July 2022 continued
15.00-15.45
15.00-15.15
15.15-15.30
15.30-15.45
15:45-16:00
16.00-18.00

VII.

Clinical Trials
Moderator: Maithé Tauber, University of Toulouse, FRANCE
VII-1. Long-Term Safety of Diazoxide Choline Extended-Release (DCCR) Tablets in Patients with
Prader-Willi Syndrome
Jennifer L. Miller, University of Florida, USA
VII-2. Application of a novel hybrid natural language processing-qualitative analytic method to characterize
efficacy of DCCR in Prader-Willi syndrome
Adam Pittman, Folia Health, USA
VII-3. The use of focus groups to adapt a protocol for collecting eye-tracking data from people with
Prader-Willi Syndrome
Áine McNicholas, Trinity College, IRELAND
Concluding Remarks
Daniel J. Driscoll, University of Florida College of Medicine, USA
Poster Presentations, Session 2

Please note: The Conference Planning Committee reserve the right to amend the content and timings of the programme,
if deemed necessary.
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IPWSO 2022
KEYNOTE SPEAKER BIOGRAPHIES

ELENA BOCHUKOVA, DPhil(Oxon) FHEA
Senior Lecturer in Genomics, Barts & The London School of Medicine and Dentistry,
Queen Mary University of London, Blizard Institute, London E1 2AT
Email address: e.bochukova@qmul.ac.uk
Elena Bochukova completed her DPhil in Human Genetics at the University of Oxford
under the supervision of Professor Anthony Monaco, focusing on gene regulation. Her
post-doctoral training was carried out at the University of Oxford (on genetic and functional
genomics of craniofacial disorders) and University of Cambridge (on gene discovery
approaches to severe human obesity). In 2016 Elena moved to the Blizard Institute, Queen
Mary University of London, as a University Lecturer in Genomics. Elena gained tenure in
her faculty position in 2018 and was appointed an Associate Professor (Senior Lecturer) in
2021. Elena currently serves on the board of The Galton Institute, Artemis Trust, and
Chronic Disease Foundation.
Her research is focused on better understanding of the genetics of obesity and related
metabolic and neuropsychiatric disorders. Her work combines studies on human genetics,
epigenetics research on post-mortem brain tissues, and stem cell-derived neuronal models
of disease to ultimately develop treatment strategies. Elena’s laboratory is supported by
funding from the Wellcome Trust, Barts Charity, the Royal Society and PWSA UK.
MIGUEL CONSTANCIA
University of Cambridge, Metabolic Research Laboratories, MRC Metabolic
Diseases Unit, Department of Obstetrics & Gynaecology, The Rosie Hospital,
Cambridge CB2 0SW
Email address: jmasmc2@cam.ac.uk

Dr Constancia received his PhD from Cambridge University in 2000. He did his doctoral
studies and a short postdoctoral program in Prof. Wolf Reik’s laboratory at the Babraham
Institute in Cambridge. He subsequently started his own group at the Babraham Institute
with the award of a BBSRC David Philips Fellowship. Dr Constancia is currently an
Associate Professor at the Department of Obstetrics & Gynaecology where he leads a
group working on epigenetics and imprinting, with a focus on fetal growth and metabolic
disease in later life. Dr Constancia is an MRC investigator and a Faculty member of the
Institute of Metabolic Science (IMS) and The Centre for Trophoblast Research (CTR). He is
the scientific director of the Genomic Engineering core at IMS and an affiliated Professor at
the Faculty of Medicine, University of Porto. Dr Constancia’s work has led to important
insights into how imprinted genes control allocation of maternal resources and epigenetic
programming of growth and metabolism.
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ANTHONY R. ISLES
MRC Centre for Neuropsychiatric Genetics and Genomics, School of Medicine,
Cardiff University, Cardiff, CF24 4HQ, UK
Email address: islesar1@cardiff.ac.uk

The Isles lab investigates the role of imprinted genes in the brain, a research interest that
started during Anthony's PhD at the University of Cambridge. Following post-doctoral work
at the Babraham Institute, Anthony joined Tony Holland's Cambridge Intellectual and
Developmental Disabilities Research Group where he began working with mouse models
for PWS. These research projects continued when Anthony joined Cardiff University in
2006, and are still ongoing. He became Professor of Molecular and Behavioural
Neuroscience in 2016.
FREDDY JEANNETEAU, Ph.D., Director of research
Institut de génomique fonctionnelle, Department of Neuroscience and Physiology,
University of Montpellier, INSERM, CNRS, Montpellier, France
Email address: freddy.jeanneteau@igf.cnrs.fr

Freddy Jeanneteau has a PhD from the University of Paris Pierre and Marie Curie. He then
trained at New York University with Professor Moses Chao to learn about neuroprotection.
He opened his lab in 2013 at the University of Montpellier to clarify how hormones control
our behaviours and how their dysfunctions lead to pathologies. For the past 5 years, with
the excellent collaborators Professor Maithé Tauber (Toulouse Hospital) and Dr Francoise
Muscatelli (Inserm, Marseille), the focus has been to explore disease modification
strategies in Prader Willi syndrome.
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For almost 100 years, Novo Nordisk has been translating the unmet medical needs of
people living with a serious chronic disease into innovative medicines and delivery

systems, such as insulin pens. Novo Nordisk’s treatments today are benefiting millions
of people living with diabetes, obesity, and rare blood and endocrine diseases. Novo

Nordisk prides itself on discovering and developing innovative biological medicines and
making them accessible to patients throughout the world.

Radius Health is a global biopharmaceutical company focused on addressing

unmet medical needs in the areas of bone health, neuroscience, and oncology.
Our Neuroscience Group is centered around the clinical development of our

investigational synthetic cannabidiol oral solution (RAD011), initially focused on
the treatment of Prader-Willi syndrome. Our team works collaboratively and

relentlessly to advance our therapies, all with the goal of improving the lives of
patients, their families, and their caregivers.
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The Friends
of IPWSO (USA)
Board of Directors

Dr Moris Angulo
Dr Suzanne Cassidy
Dr Marilyn Dumont-Driscoll
Joan Gardner
Timothy Hearn
Kevin Quinn
Dr Timothy Russell
Michelle Torbert
Denise Westenfield

Thank you, IPWSO, for all the work that you do to make the world better for
those who have Prader-Willi syndrome, their families, their caregivers, and
the professionals who dedicate their time to PWS.
Friends of IPWSO is a not-for-profit organization that raises tax deductible
money from U.S. citizens to support IPWSO’s work throughout the world.
Funding is provided in response to submitted grant applications for
specific projects that IPWSO prioritized.
To make a gift to Friends of IPWSO (USA)
or to IPWSO directly, please use the QR code,
or go to friendsofipwso.org

We’re not just waiting and hoping for new
treatments, and a cure, for Prader-Willi
syndrome. We’re actively doing something about
it. The Foundation for Prader-Willi Research was
established with one aim in mind: to eliminate the
challenges of Prader-Willi syndrome through the
advancement of research and therapeutic
development. Learn more at www.fpwr.org

The Global PWS Registry is a comprehensive database,
established to help us learn more about PWS and advance PWS
clinical trials. By participating, families of those with PWS become
part of the research team, helping uncover trends in causes and
diagnosis as well as new directions in therapies and treatment.
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Scan to learn more
about the registry

Saniona, based in Copenhagen, Denmark and Boston MA, USA, is a

biopharmaceutical company focused on discovering, developing, and delivering

innovative treatments for rare disease patients around the world. The company’s
lead product candidate, Tesomet, is in mid-stage clinical trials for the rare

diseases Prader-Willi syndrome and hypothalamic obesity. Saniona also has a
broad pipeline derived from its proprietary ion channel discovery platform.
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Soleno Therapeutics is developing DCCR, a once daily tablet, to treat individuals
with PWS. DCCR’s unique mode of action targets multiple areas in the body and
has the potential to reduce hyperphagia and associated food seeking, increase
satiety, decrease insulin and leptin resistance, reduce body fat, and improve

several behaviors characteristic of PWS. We have completed a Phase 3 study
and are working with regulatory authorities on paths to approvals.
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IPWSO 2022 CLINICAL AND SCIENTIFIC:
SPEAKER ABSTRACTS
I. OPENING SESSION

I-1.

Introductory Talk: Message to the scientists from a parent of a person
with PWS

Deborah Barks

Remetschwil Switzerland

Email address: debbarks48@gmail.com

Introduction: My name is Deborah Barks and I am a mother of an 11-year-old daughter with PWS. In
2019 I attended the IPWSO Conference in Cuba. For two days I sat and listened to the presentations
from the scientific conference. The diverse range of subjects covered and the expertise of the presenters
was excellent. At the end I had a huge pile of handwritten notes. As the last presentation was given by
Anna-Malika Camblats the conference was suddenly over. As I sat in the auditorium, I realised that the
presenters / scientists hadn’t heard any input at all from someone impacted by PWS (either a person
with PWS or a family member). I wanted to stand up and say “wait, please hear our voice!”. But of
course, I didn’t. So, I would like to take this opportunity to address the scientists and specialists and give
a message as a parent of someone with PWS.

Key message to be given:
The work that the scientists are doing is so important.
Thousands of lives impacted by PWS all over the world, all desperate for any input / help / medicines /
best practices that can be used to ease our lives.
There may be days / weeks / months when nothing seems to be going well, no progress being made.
But please DO NOT give up.
I have worked as an engineer for over 25 years and it became clear early on that you often learn more
when things don’t go as planned as when they do.
So, any research, ever if the results are not as hoped, is useful research.
We can learn and move forwards from every result.
Use the conference to interact with as many delegates as possible.
Network, converse, exchange ideas. It can be that small comment in a conversation that can set the
light bulb alight.
Even when you are having the worse of days, DO NOT give up.
Remember there is a whole community out there, looking to you and waiting for the results of your
valuable research.
Conclusion:
Wish all delegates a successful conference.
Look forward to listening to all of the presentations.
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I-2.

Invited Speaker: Neuroplacentology in PWS: implications for our
understanding of early phenotypes

Miguel Constancia

University of Cambridge, Metabolic Research Laboratories, MRC Metabolic Diseases Unit,
Department of Obstetrics & Gynaecology, The Rosie Hospital, Cambridge CB2 0SW
Email address: jmasmc2@cam.ac.uk

Neuroplacentology is an emerging field of research that seeks to understand the role of the placenta in
fetal brain development. It recognises the placenta as a critical neuroendocrine organ that makes steroid
hormones, CNS peptides and HPA-axis peptides, which are secreted and cross the blood-brain barrier.
Perhaps unsurprisingly, placental lesions are common in perinatal brain disorders.

In this talk, we will briefly review the key components of ‘neuroplacentology’, ranging from hormone
production, stress regulation, immune activation and perfusion/oxygenation to nutrition and growth. We
will then focus on the latter aspects of nutrient transfer and growth and the special role of imprinted
genes as key genetic regulators of supply and demand for maternal nutrients. This will be followed by a
speculative discussion on how indirect effects in ‘neuroplacentology’ components may contribute to PWS
neonatal phenotypes of hypotonia and failure to thrive, but also for later phenotypes related to physical,
endocrine, cognitive and neuropsychiatric PWS characteristics.
We will conclude the talk with key areas for future research in neuroplacentology in PWS, including: a)
differences in structure and function of the PWS placenta; b) early life epigenetic and genetic influences
on the placenta-brain connections, acting across the life course, and c) interventions to improve
placental efficiency and protect brain development in utero.
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II. GENETICS AND EPIGENETICS

II-1. Invited Speaker: Insights into Prader-Willi Syndrome through
investigation of the human hypothalamus
Elena Bochukova, DPhil (Oxon)

Blizard Institute, Barts and The London School of Medicine and Dentistry, Queen Mary University of London
Email address: e.bochukova@qmul.ac.uk

Hypothalamic dysfunction is widely recognized as the basis of the core symptoms of Prader-Willi
Syndrome (PWS), which include a deficiency in growth hormone and reproductive hormones, circadian
rhythm abnormalities, and a lack of satiety, leading to an extreme obesity, amongst others. Genomewide gene expression analysis (transcriptomics) offers an unbiased interrogation of complex disease
pathogenesis and potential window into the dysregulated pathways involved in disease. Here, we
summarize the findings from recent work investigating the PWS hypothalamic transcriptome, present
new research on stem cell modelling of the condition, and discuss the significance of the findings in
relation to the molecular underpinnings of PWS and potential therapeutic implications.
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II-2. Dysregulation of RBFOX1 Protein May Be Responsible for Many of the
Clinical Features of PWS
Daniel J. Driscoll1, Carlos R. Sulsona1, Jonathan E. Bravo2, Shannon Corrigan2, Fatih Z. Boyar3,
Amy R. Jonasson1, Marilyn C. Dumont-Driscoll1, Jennifer L. Miller1, Matthew Farrer2
1
2
3

Department of Pediatrics, University of Florida College of Medicine, Gainesville, FL, USA
Department of Neurology, University of Florida College of Medicine, Gainesville, FL, USA
Quest Diagnostics Nichols Institute, San Juan Capistrano, CA, USA

Email addresses: driscdj@peds.ufl.edu ; sulsonac@peds.ufl.edu ; Jonathan.Bravo@neurology.ufl.edu ;
shancorrigan1@gmail.com ; Fatih.Z.Boyar@questdiagnostics.com ; argladstone@ufl.edu ;
dumonmd@peds.ufl.edu ; millejl@peds.ufl.edu ; m.farrer@ufl.edu

Introduction: Long noncoding RNAs derived from the SNORD116 gene cluster in the Prader-Willi
syndrome (PWS) region contain binding sites recognized by members of the RBFOX family and serve
as a molecular sink for RBFOX proteins. RBFOX1 is predominantly expressed in brain, heart, and
skeletal muscle. In brain, RBFOX1 regulates early genetic programs critical to proper neural
development and to the integrative function between neurons. Its gene spans a region of about 2.47 Mb
on chromosome 16 and gives rise to eight known isoforms of which two subtypes exist. The nuclear
subtype regulates alternative splicing of target pre-mRNAs, while the cytoplasmic subtype regulates
target mRNA abundancy and translation. RBFOX1 has been linked to the etiology of multiple clinical
conditions (many of which are observed in PWS) including obesity, intellectual disability, global
developmental delay, Attention-Deficit Hyperactivity Disorder (ADHD), seizures, aggression, skeletal
muscle weakness, autism, schizophrenia, and heart failure.

Methods: We identified 4 children from 3 families with strikingly similar dysmorphic facial features and
early-onset morbid obesity (EMO) with microdeletions in the 5’ region of the RBFOX1 gene by oligo-SNP
array. Common clinical features include: obesity beginning before 2 years of age; hyperphagia;
macrocephaly; depressed wide nasal bridge; narrow palpebral fissures; small upturned nose with a
blunted columella; down turned mouth; and acanthosis nigricans. Whole Genome Sequencing (WGS)
was subsequently conducted on the probands and their parents.
Results: WGS confirmed the microdeletions (varying in size from 70-122 kb) and found no other
genetic explanation for the clinical phenotypes in the 4 probands. The microdeletions contain multiple
transcription factor and enhancer binding sites, as well as promoters. RT-PCR revealed the presence of
non-coding exons from these regions in transcripts linking some of our patients. Two siblings also delete
the first exon of isoform 6, which we detected by RT-PCR only in brain tissue. Evolutionary conservation
analyses of the deleted regions revealed 78 to 96% similarity between human, mouse, and zebra fish
thus underscoring the evolutionary importance of these regions.

Conclusions: Our RBFOX1 deletion cohort all have a striking similar facial gestalt and body habitus
including obesity beginning as early as 9 months of age. The SNORD116 gene cluster plays a central
role in PWS and the SNORD116 lncRNAs serve as a molecular sink for RBFOX1 proteins thus providing
a link between PWS and our novel patients with microdeletions in 5’ RBFOX1.
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II-3. Long-read whole genome sequencing reveals novel common genetic
variants in Prader-Willi Syndrome

Maximilian Deest1, Colin Davenport2, Christian Eberlein1, Bjoern Braendl3, Christian Rohrandt3,
Franz-Josef Müller3, Stefan Bleich1, Helge Frieling1
1
2
2

Department of Psychiatry, Social Psychiatry and Psychotherapy, Hannover Medical School
Research Core Unit Genomics, Hannover Medical School
Department of Psychiatry and Psychotherapy, University Medical Center Schleswig-Holstein

Email addresses: deest.maximilian@mh-hannover.de ; davenport.colin@mh-hannover.de ;
eberlein.christian@mh-hannover.de ; Bjoern.Braendl@uksh.de ; Franz-Josef.Mueller@uksh.de ;
christian.rohrandt@fh-kiel.de ; bleich.stefan@mh-hannover.de ; frieling.helge@mh-hannover.de

Introduction: The genetic locus of PWS is well known and intensely studied. However, how genetic
variants outside of chr15q11-13 contribute to the phenotype and certain co-morbidities such as
psychosis is not well understood. Short read sequencing methods such as those produced by Illumina
are too short to detect >70% of human genome structural variation (>50bp). New sequencing methods
such as long-read sequencing, e.g. Oxford Nanoopore Technology (ONT) sequencing, generate long
continuous sequences (from 10kb to >1 Mb in length) directly from native DNA allowing investigations of
larger structural variants previously not accessible.
Methods: We sequenced whole genomes of 20 individuals with PWS (8 del, 8 UPD, 4 ID) with a mean
coverage of 28.1 using ONT sequencing. Reads were aligned to the human reference genome hg38.
cuteSV was used to call structural variants (SV,>30bp) and longshot to call single nucleotide variants
(SNV). We investigated which Svs and SNVsare shared among all samples and how they might
contribute to the phenotype of PWS.

Results: The mean total number of SV found in every individual was 27125.45. Between all 20 samples,
3623 variants are shared (Deletions: 1081, Duplications: 14, Insertions: 2500, Inversions: 7,
Translocations: 21). Of these variants the majority was within introns and only a small fraction (0.7%)
was within exons. Interestingly, several of the affected genes are associated with certain characteristics
of PWS, such as obesity, autism or psychosis. Furthermore, several SNV are located in genes
associated with other neurodevelopmental disorders.
Conclusions: Our data suggests that certain genetic variants outside the PWS locus probably also
contribute to the phenotype of PWS. We present several candidate genes which could give more insight
into the underlying mechanisms of co-morbidities in PWS and which could act as therapeutic targets in
the future.
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II-4. Investigating ZNF274-mediated repression of maternal 15q11-q13

Rachel B. Gilmore1, Dea Gorka1, Maéva Langouët1, Michael Chung1, Marc Lalande1,
Stormy J. Chamberlain1,2, & Justin Cotney1,2
1
2

Department of Genetics and Genome Sciences, UConn Health Center, Farmington, CT, USA
Institute for Systems Genomics, University of Connecticut, Storrs, CT, USA

Email addresses: rgilmore@uchc.edu ; chamberlain@uchc.edu ; cotney@uchc.edu

Introduction: Prader-Willi syndrome (PWS) is a neurodevelopmental disorder most commonly caused
by a paternally-inherited deletion of imprinted chromosome 15q11-q13. Every PWS patient has intact,
but unexpressed, copies of the deleted genes on the silent maternal allele. Allele-specific expression at
this locus is principally regulated by a differentially methylated region, the Prader-Willi syndrome
imprinting center (PWS-IC). However, we recently identified another mechanism of maternal 15q11-q13
repression that utilizes KRAB-domain zinc-finger protein, ZNF274. Knocking out ZNF274 (ZNFKO) or a
cluster of its six binding sites on the silent maternal allele in PWS induced pluripotent stem cells (iPSCs)
leads to activation of repressed genes at this locus in neurons. Better understanding of these repressive
mechanisms in human neurons may suggest therapeutic approaches for PWS by activating the silent
maternal allele.

Methods: To better understand the regulation of the active and silent alleles of chr15q11-q13, we
generated isogenic cell lines harboring ~5-8Mb deletions on either maternal or paternal alleles of chr15q
in H9 hESCs, thus eliminating effects of genetic heterogeneity. Using these models and existing patientderived iPSCs, we are investigating the gene expression profile, chromatin state, and chromatin
conformation of each parental allele in both stem cell and neuron lineages using RNA-seq, ChIP-seq,
and HiC. In addition, we generated a series of additional isogenic deletion cell lines to interrogate the full
regulatory cascade on chr15q.

Results: ChIP-seq data in iPSCs showed peaks of active histone modification, H3K4me3, at gene
promoters on the active paternal allele. In contrast, we found a large block of repressive H3K9me3
across the imprinted domain and the absence of H3K4me3 on the silent maternal allele. In PWS ZNFKO
iPSCs, we observed erosion of H3K9me3 and gain of H3K4me3 on the activated maternal allele. In a
maternal 15q11-q13 deletion cell line with an additional deletion of the paternal PWS-IC, the normally
active paternal allele is silenced. However, when ZNF274 binding sites are subsequently deleted, the
paternal allele becomes active once again.
Conclusions: We hypothesize H3K9me3 erosion in PWS ZNFKO stem cells allows transcription
initiation at alternative upstream promoters of SNRPN, which leads to gene expression observed in
neurons. We also hypothesize that either transcription originating at the PWS-IC or chromatin
conformation prevents the binding of ZNF274 to the active paternal allele under normal circumstances.
These studies have important implications for future development of PWS therapeutics focused on
regulating ZNF274 binding at chr15q to activate PWS genes and may shed light on gene regulatory
mechanisms in human neurons more broadly.
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II-5. Hyperphagia-related behavior and epigenetic alterations of appetiteregulating hormones in Prader-Willi Syndrome

Jelte Wieting, Kirsten Jahn, Christian K. Eberlein, Stephanie Deest-Gaubatz, Stefan Bleich, Maximilian
Deest, Helge Frieling

Hannover Medical School, Department for Psychiatry, Social Psychiatry and Psychotherapy, Carl-Neuberg-Str. 1,
30625, Hannover, Germany
Email addresses: wieting.jelte@mh-hannover.de ; jahn.kirsten@mh-hannover.de ;
eberlein.christian@mh-hannover.de ; deest-gaubatz.stephanie@mh-hannover.de ;
bleich.stefan@mh-hannover.de ; deest.maximilian@mh-hannover.de ; frieling.helge@mh-hannover.de

Introduction: Hyperphagia is a core feature of Prader-Willi syndrome (PWS) resulting in massive
obesity unless food intake is restricted. Obesity related health consequences represent the main
morbidity factor in PWS. The neurobiological basis of hyperphagia in PWS has been frequently
investigated, pointing towards a dysregulation of hypothalamic appetite-regulation pathways. In addition
to homeostatic regulation of food intake by hormones such as leptin, the dopaminergic reward system
also proved to be an influencing factor. We investigated the promoter methylation of both leptin (LEP)
and leptin receptor gene (LEPR) as main modulator of homeostatic- and dopamine receptor D2 (DRD2)
and dopamine transporter gene (DAT) as modulator of hedonistic appetite regulation and related the
results to the level of serum leptin and the extent of hyperphagia in PWS.
Methods: The study included 24 subjects with PWS (14 male, 10 female) and 13 healthy control
subjects (8 male, 5 female) matched for sex, age, and body mass index (BMI). The HQ-CT
(Hyperphagia Questionnaire for Clinical Trials) in German language was used to assess the level of
hyperphagia-related behavior in PWS. DNA was extracted from peripheral blood samples. Serum-leptin
levels were obtained by Enzyme-linked Immunosorbent Assay. LEP/LEPR and DAT/DRD2 promoter
methylation was assessed by DNA-bisulfite-sequencing. Mixed linear models and correlation coefficient
analysis were applied for statistics.

Results: Mean S-Leptin in PWS subjects was 32.747 ng/ml, differing significantly from 11.928 ng/ml in
control group, p = 0.004. S-Leptin did not correlate with the HQ results in the PWS subjects. Mean LEP
(29.9% to 32.5%) and LEPR methylation rates (3.0% to 4.4%) were lower in PWS compared to healthy
controls. For both LEP and LEPR significant fixed effects of factor group on methylation rate (F (1,1660) =
22,706, p < 0.001; F (1,813) = 11,021; p = 0.001) were detected. No correlation was found between overall
LEP/LEPR methylation and HQ-CT scores. LEPR but not LEP methylation inversely correlated with Sleptin levels, r = -0,120, p < 0,001. Analogously, DAT (7,2% to 18.7%) and DRD2 (8.5% to 10.5%) mean
methylation were shown to be decreased in PWS. For both DAT (F (1,384) = 228.518, p < 0.001) and
DRD2 (F (1,2056) = 20.945, p < 0.001) MLM revealed significant effects of factor group on methylation. In
contrast to LEP/LEPR both DAT (Spearman’s ρ = -0.196, p = 0 .001) and DRD2 mean methylation
(Spearman’s ρ = -0.080, p = 0 .002) inversely correlated with HQ-CT scores in PWS. Both DAT and
DRD2 methylation did not correlate with S-leptin levels.

Conclusions: Our study again points towards a necessary distinction between homeostatic and hedonic
appetite regulation systems with differing functions also in PWS. Despite both LEP/LEPR and
DAT/DRD2 promoters were shown to be significantly hypomethylated in PWS compared to healthy
controls, our results hint towards hyperphagia-related behavior in PWS to be mainly driven by a
dysregulation of dopaminergic pathways evidenced by a negative correlation between DAT/DRD2 but
not LEP/LEPR methylation and HQ-CT scores. Our findings on the leptin system in PWS partly mirror
previous findings on leptin resistance in obesity in general, hence we consider these to be possible
sequelae of dopamine-influenced hyperphagia.
29

III. ENDOCRINOLOGY

III-1. Long-term growth hormone treatment in young children with PWS:
The earlier the start, the better the outcomes?
Lionne N. Grootjen1,2,3, Demi J. Timmermans1,2,3, Layla Damen1,2,3, Eva F. Mahabier1,3,
Gerthe F. Kerkhof1,2, Anita C.S. Hokken-Koelega1,2,3
1
2
3

Dutch Reference Center for Prader-Willi Syndrome, The Netherlands
Department of Pediatrics, Subdivision of Endocrinology, Erasmus University Medical Center-Sophia Children’s
Hospital, Rotterdam, The Netherlands
Dutch Growth Research Foundation, Rotterdam, The Netherlands

Email addresses: l.grootjen@kindengroei.nl ; d.timmermans@kindengroei.nl ; l.damen@kindengroei.nl ;
e.mahabier@kindengroei.nl ; g.kerkhof@erasmusmc.nl ; a.hokken@erasmusmc.nl

Introduction: Randomized controlled studies showed that growth hormone (GH) treatment in children
with Prader-Willi Syndrome (PWS) improves linear growth, body composition, bone mineral density, lipid
profiles, cognition and physical strength. However, the long-term effects of GH treatment in children with
Prader-Willi syndrome have never been compared with untreated age-matched controls with PWS. Also,
over the years, the age at start of GH treatment has become younger, but it is nowadays still unclear if
starting GH in the first year of life is more effective than starting in early childhood. We, therefore,
investigated effects of long-term GH on body composition, anthropometrics and cognition in young
children with PWS compared to controls, and assessed whether starting GH in the first year of life is
optimal and safe.
Methods: Open-label, prospective study, comparing GH-treated children with untreated controls, and
comparing children who started GH in the first year of life (subgroup A) with children who started
between 2-5 years (subgroup C). DXA-scans, IQ-tests (WISC) and anthropometric measurements were
annually performed and blood samples analysed.

Results: We included 82 GH-treated children with PWS and 22 age-matched controls with PWS. 27
children started GH in the first year of life and 27 children started GH between the 2 and 5 years. After 8
years, GH-treated children had a significantly better body composition, were taller and had a larger head
circumference than age-matched controls. Subgroup A had a lower FM% trajectory during treatment
than subgroup C and showed a greater and longer- term increase in LBM-index. After 8 years, subgroup
A had also a lower trunk/peripheral fat ratio (p=0.043) and higher IQ (p=0.043). No adverse effects of
starting GH in the first year were found.
Conclusions: Children with PWS who received long-term GH had a better body composition and
growth than untreated age-matched controls with PWS and starting GH in the first year of life was
optimal and safe.
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III-2. Long-Term Effects of GH Therapy in Adult Patients with Prader-Willi
Syndrome: a Longitudinal Study
Graziano GRUGNI1, Alessandro SARTORIO1, Lucia GRUGNI2, Antonino CRINO3
1
2
3

Division of Auxology, Istituto Auxologico Italiano, IRCCS, Piancavallo (Verbania), Italy
Medical Student, University of Tor Vergata, Rome, Italy
Reference Center for Prader-Willi Syndrome, Bambino Gesù Children’s Hospital, Palidoro (Rome), Italy

Email addresses: g.grugni@auxologico.it ; sartorio@auxologico.it ; lucia.grugni@gmail.com ;
nino3381@gmail.com

Introduction: The phenotype of Prader-Willi syndrome (PWS) resembles the classical syndrome
associated with GH deficiency (GHD) due to diseases other than PWS. Apart from short stature, both
PWS and GHD patients have increased body fat, decreased lean body mass, reduced muscle strength,
impaired bone mineral density and psychological impairment. GH therapy (GHT) has positive effect on
linear growth of PWS children and exerts additional beneficial effects on body composition, muscular
performances and cognitive level. So far, it has not been established whether GHT should be continued
beyond pediatric age. The objective of this study was to analyze the long-term effects of GHT in a group
of PWS adults.

Methods: Twelve subjects with PWS (7 males/5 females, del15/UPD15 11/1, GHD/noGHD 6/6) were
studied. Five patients were previously treated during childhood. GHT started at 26.7±5.9 (mean±SD)
years of age (range 18.5-37) and the final observation was made at 41.4±7.4 years of age (range 30.751). The duration of GHT was 14.7±3.4 years (range 10-18.8). The mean GH dose was 0.5 (0.3–1.2)
mg/day. Examination of PWS patients at baseline (A) and at the end of the study (B) includes:
anthropometric measurements [height, weight, Body Mass Index (BMI: (kg/m2)], body composition and
bone mineral density (BMD) by DXA, resting energy expenditure (REE) by indirect calorimetry, systolic
(SBP) and diastolic (DBP) blood pressure, laboratory parameters (IGF-I, glycaemia, insulin, HOMA-IR,
HbA1c, total cholesterol, HDL-cholesterol, triglycerides).

Results: At baseline, all PWS patients were obese and 1 female was treated with insulin for diabetes
mellitus type 2 (DMT2), with high HbA1c level (7.8%). Apart from this latter patient, fasting glucose and
HbA1c did not exceed the normal range in all subjects, while 4 individuals had insulin resistance (HOMAIR >2.60) After long-term GHT, the following results were observed: BMI: 42.0±6.3 (A) vs 37.9±4.8 (B)
(p<0.001); fat mass (%): 54.9±4.3 (A) vs 48.3±6.3 (B) (p<0.0005); BMD (g/cm2) 1150±116 (A) vs
1086±118 (B) (ns); REE/predicted REE (Kcal/day): 0.85±0.06 (A) vs 0.92±0.01 (B) (p=0.06); SBP
(mm/Hg): 122.5±8.7 (A) vs 121.3±7.4 (B) (ns); DBP (mmHg): 76.7±8.9 (A) vs 75.8±6.6 (B) (ns); IGF-I
(µg/L): 112.0+72.5 (A) vs 163.3+81.5 (B) (p<0.005); glycaemia (mg/dl): 84.8+21.4 (A) vs 95.4+20.0 (B)
(p<0.03); insulin (basal) (µU/ml): 10.0±4.4 (A) vs 11.5±8.1 (B) (ns); HbA1c (%): 5.7+0.8 (A) vs 5.6+0.8
(B) (ns); HOMA-IR: 2.10±0.94 (A) vs 2.77±2.14 (B) (ns); total cholesterol (mg/dl): 179.8±37.7 (A) vs
176.3±32.6 (B) (ns); HDL-cholesterol (mg/dl): 48.1±12.8 (A) vs 51.5±13.2 (B) (ns); triglycerides (mg/dl):
120.3±32.7 (A) vs 118.9±26.3 (B) (ns). At the end of the study 2 males had impaired fasting glucose,
while the patient with DMT2 discontinued insulin therapy. Apart from this latter patient, HbA1c did not
exceed the normal range in the remaining subjects, while 4 patients showed insulin resistance.
Conclusions: This is a prospective study investigating the long-term effects of GHT in adults with PWS.
We found a significant improvement of BMI, body composition and IGF-I levels and a near-significantly
increase of REE. Our results suggest that GHT may play a role in the strategic perspective of the more
appropriate care for adult patients with PWS. However, the mild adverse effects on glucose and insulin
homeostasis suggest a regular and accurate monitoring of carbohydrate metabolism during GHT.
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Introduction: Hypogonadism in Prader-Willi syndrome (PWS) is generally attributed to hypothalamic
dysfunction or to primary gonadal defect. MKRN3, a maternal imprinted gene located on 15q11.2-q13
region, encodes makorin ring finger protein 3, which deficiency causes precocious puberty, an extremely
rare symptom in PWS.

Methods: We performed an observational cross-sectional study. We enrolled 80 patients with genetically
confirmed diagnosis of PWS with median age of 9.6 years. This study aimed to evaluate MKRN3 levels
in patients with PWS and to analyze its correlation with sexual hormone levels, insulin resistance and
Body Mass Index (BMI).

Results: MKRN3 levels were detectable in 49 PWS patients with a geometric mean of 34.9 ± 22 pg / ml
(median: 28.4). Undetectable levels of MKRN3 were found in 31 patients. No statistically significant
differences were found between patients with and without detectable MKRN3 levels for any clinical,
biochemical, or genetic characteristics. However, MKRN3 levels were inversely correlated with HOMA-IR
index (p: 0.005) and HbA1c (p: 0.046) values. No statistically significant correlations were found between
MKRN3 and LH levels, estrogen and testosterone, pubertal development and genetic defect while a
direct correlation with FSH was found (p: 0.007).
Conclusions: The typical genetic defect of PWS should lead to undetectable levels of the MKRN3
protein due to the inactivation of the paternal allele. Detectable circulating MKRN3 could suggest the
possible involvement of tissue-specific imprinting mechanisms and other regulatory factors in gene
expression. Correlations with HOMA, HbA1c, and FSH suggest peripheral actions of MKRN3, but future
studies are warranted to investigate this topic.

32

III-4. The Therapeutic Potential of a Cannabidiolic Acid Derivative for
Treating Hyperphagia and Obesity in PWS
Elad Ben-Cnaan, Anna Permyakova, Shahar Azar, Shira Hirsch, Liad Hinden, Joseph Tam

Obesity and Metabolism Laboratory, Institute for Drug Research, School of Pharmacy, Faculty of Medicine,
Hebrew University of Jerusalem, Jerusalem, Israel

Email addresses: elad.bencnaan@mail.huji.ac.il ; anna.permyakova@mail.huji.ac.il ; shaharazar10@gmail.com ;
shirah@ekmd.huji.ac.il ; liad77@gmail.com ; yossi.tam@mail.huji.ac.il

Introduction: Individuals with PWS present extremely increased appetite (hyperphagia), which may
lead to morbid obesity if not controlled. The currently available treatments for managing genetic-induced
obesity, such as in PWS, are very limited and result in only partial improvements of these conditions.
Cannabidiolic acid (CBDA), a major constituent of Cannabis sativa, is decarboxylated to cannabidiol
(CBD). Whereas the biological and therapeutic properties of CBD in modulating appetite and weight gain
have been reasonably identified, our knowledge of the pharmacology of CBDA is much more limited due
to its instability. To stabilize CBDA and increase its efficacy, a new derivative, CBDA-O-methyl ester
(EPM301), was synthesized and tested pre- clinically. Compared to CBDA, EPM301 showed a higher
efficacy in reversing depression and anxiety; however, its metabolic role has never been tested.

Methods: Here, we used three different animal settings to assess the therapeutic potential of EPM301
for appetite reduction, weight loss, and metabolic improvements related to PWS. (i) Magel2null mice and
their controls, fed with a high-fat diet (HFD) or a standard diet (STD) for 14- 16 weeks, were treated with
EPM301 (20 or 40 mg/kg/d for 28 days) or vehicle and a full metabolic assessment was done; (ii)
Magel2null mice and their controls, fed with a HFD for 4 weeks, were treated with EPM301 for 7 days to
assess hypothalamic leptin sensitivity; and (iii) Magel2null mice and their controls, fed with a STD, were
treated with EPM301 for 16 weeks, and weight gain and adiposity were determined.

Results: Chronic 28-day treatment with EPM301 was found efficacious in reducing body weight and
hyperphagia in HFD-fed Magel2null mice, two of the most important features of PWS. In contrast to the
effect of EPM301 in WT obese animals, the improvements in Magel2null mice were associated with the
ability of EPM301 to upregulate fatty acid oxidation in the null animals as well as to increase the obesityinduced reduction in hypothalamic STAT3 phosphorylation, attributed to leptin resistance. In addition,
when given to STD-fed Magel2null mice for 16 weeks as a preventive treatment, EPM301 completely
inhibited weight gain and adiposity in comparison with vehicle-treated mice.

Conclusions: EPM301 demonstrated impressive results in ameliorating obesity, reducing hyperphagia,
and preventing fat mass in Magel2null mice. These results support the idea to further the development of
this synthetic CBDA derivative toward clinical evaluation in PWS patients, who currently do not have any
therapeutic solution.
Acknowledgment: This study was sponsored by EPM Group Inc. via a research grant to J.T. This
research is part of an ongoing preclinical program to evaluate synthetic CBDA derivatives in various
medical conditions.
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Introduction: Prader-Willi syndrome (PWS) is a complex disorder combining hypothalamic dysfunction,
pituitary hormone deficiencies, neurodevelopmental delay, high pain threshold, hypotonia and
hyperphagia with risk of obesity and its complications. PWS is caused by the loss of expression of a
cluster of paternally expressed genes on chromosome 15q11.2-q13 called the PWS critical region,
mostly due to paternal deletion (DEL) or maternal uniparental disomy. As life expectancy of patients with
PWS increases, age-related diseases like malignancies might pose a new threat to health. Multiple
genes in the PWS critical region have been associated with the development of malignancies and
obesity is a risk factor for many types of malignancies. The aim of this study was to investigate the
prevalence and pathogenesis of malignancies and to provide clinical recommendations for screening in
patients with PWS.
Methods: We collected information on a (for rare disorders) exceptionally large cohort of 706 patients
with PWS (160 children, 546 adults). All patients had visited the seven participating centers in Europe
and Australia. Data was collected retrospectively from medical records on past or current malignancies,
the type of malignancy and risk factors for malignancies. Genotype, age, gender, body mass index
(BMI), tobacco use, presence of type 2 diabetes mellitus, growth hormone treatment and sex hormone
replacement therapy were assessed in relation to the occurrence of malignancies. Additionally, we
systematically searched the literature for information about the relationship between genes in the PWS
critical region and malignancies.
34

Results: Seven adults (age range 18-55 years old) had been diagnosed with malignancies (acute
lymphoblastic leukemia, intracranial hemangiopericytoma, melanoma, adenocarcinoma of the stomach,
cholangiocarcinoma, parotid adenocarcinoma and colorectal carcinoma). Genetic subtype was DEL for
100% of the patients with malignancies, compared to 58% in patients without a malignancy (p=0.045).
Age, gender, BMI, tobacco use, type 2 diabetes mellitus, growth hormone treatment and sex hormone
replacement were not significantly related to the presence of malignancies.

Conclusions: In conclusion, malignancies are rare in patients with PWS. Remarkably, patients with the
DEL genetic subtype have a significantly higher risk of developing malignancies compared to patients
with other genotypes. Although malignancies are rare in PWS, participation in regular national screening
programs for cervical, breast and colon cancer is important as the high pain threshold and intellectual
disability make presentation of physical complaints less reliable. We recommend to perform additional
diagnostic testing in case of symptoms suggestive of paraneoplastic syndrome, localizing symptoms,
loss of appetite or unexplained weight loss.
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Introduction: The French Reference Centre (RC) for Prader-Willi Syndrome (PWS) identified 1495
children diagnosed with PWS and collected medical, socio-demographic and familial data for 813
patients in the French database (DB). Among them, 403 children were born between 2005 and 2021.
Method: The study population included the 403 patients, median age is of 9.85 years and 68 patients are
less than 4 years (0.23 to 16.92 years) and 50.6% were boys. We aim to analyse the evolution of
diagnosis and care over time, according to the birthyear of patients by comparing 3 groups (patients born
between 2005 to 2009, 2010 to 2014 and 2015 to 2021).
Results: Among the 403 children, 360 patients (89.3%) had complete genetic diagnosis of which 52.5%
paternal deletion, 43.9% maternal uniparental disomy. The median parents’ age at birth of children did
not change from children born in 2010 and beyond with a median age of 34 years for mother and 38
years for father. Forty percent of parents had a very high education level (BAC+5/8), which is higher from
the general population (34%, INSEE 2019).
Age at diagnosis is available in 95.3% and decreases over time from 1 month (min 0.1 to max 53) to 0.7
month (min 0 to max 13) for children born in or after 2015. No change was observed in weeks of
amenorrhea, weight and length (SD) at birth over time. There was a decreasing trend (66% in [20052010] to 57%) for the incidence of cesarean section overtime. Although the frequency of nasogastric
tube (NGT) feeding did not change (88% of patients at birth), the median duration of NGT was 42 days
and seemed to increase from 30 days for patient to more than 44 days.

Respiratory problems (all causes) were more frequently identified at birth, from 38% to 64%. Concerning
growth hormone treatment (GH), among 362 available data, 337 patients (93%) are treated with GH at a
median age at start of 1.12 years [Min 0.22 to Max 10.15]. The age at start of GH decreased by birth
year of children down to a median age of 0.8 years [Min 0.20 to Max 2.4].
Psychomotor development regarding age at sitting (median: 12 months) and walking (median: 24
months) did not change over time.

Conclusions: We documented evolutions over time that may reflect changes in care and knowledge.
Indeed the longer duration of the NGT feeding can be explained by a better identification and management of
sucking disorders. Moreover, a better identification of respiratory problems at birth, and earlier initiation of GH
treatment also reflected changes in practices. However, psychomotor development was not clearly impacted
by the progress of the care over time, which justifies studies to optimize psychomotor development.

Special thanks to Pfizer, OT4B and Prader-Willi France association
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Introduction: Feeding, sucking and swallowing disorders are a key feature well described in infants with
PWS. The description of the nutritional phases by Miller et al. suggest that sucking and swallowing
disorders improve from phase Ia to subsequent phases. However Gross et al. documented that
swallowing disorders were observed throughout life in PWS patients. We performed Video Fluoroscopy
of Sucking and Swallowing (VFSS) in our routine follow-up of children from 0 to 18 years of age. This
study aimed to describe and clarify the mechanisms of feeding and swallowing disorders among children
with PWS.
Method: A retrospective cohort study was performed using medical and videofluoroscopic swallowing
study (VFSS) for 75 patients who visited the PWS reference center in the Pediatric Hospital of Toulouse
(France) between 2013 and 2021. The primary outcome was the diagnosis of oro-pharyngo-oesophagial
disorders leading to dysphagia confirmed by the gold standard evaluation, the VFSS. The patients were
divided into two groups based on feeding developmental stage, 1 to 8 months infants (N=30, mean age
3.5[1-7.7] months) with liquid alimentation and the older group of patients (N=45, mean age 4.1[0.8-18]
years) who can manage solid food.
Results: Oro-pharyngo-oesophageal disorders were observed and analyzed in 100% of the patients.
Mechanisms depend on the developmental stage in infants under of 8 months it is the sucking and
feeding that is impaired with a high risk of inhalation. For the older children and up to 18 years,
oropharyngeal transport is abnormal in 98 % and esophageal motility in 100%.

Conclusion: Our results showed that all children from birth to 18 years with PWS suffer from dysphagia.
Dysphagia due to oro-pharyngo-esophageal dysmotility is a core symptom of PWS that requires
systematic evaluation in order to prevent severe complications such as inhalation, choking and possibly
pulmonary infections.
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Introduction: The presence of swallowing disorders, dysphagia, in Prader Willi Syndrome (PWS)
individuals can have an impact both in comfort and especially in safety. Our aim is to evaluate dysphagia
in PWS as well as raise the importance of this matter still not fully described.
Methods: The study was conducted using the Swallowing Difficulties Questionnaire SDQ - Manor et al,
administered to caregivers, with the aim of verifying if they were able to identify any alteration in the
swallowing process. And a videofluoroscopic swallowing study (VFSS), which objectively shows all
stages of swallowing aims to corroborate the presence of pathological milestones in each of the stages,
additionally associating with the Rosembeck scale. Descriptive statistics were performed to evaluate
caregivers' perception of SDQ and VFSS stages.

Results: Of a total of 14 patients (64,2% female - 35,7% male) diagnosed with PWS, between 6 and 36
years old, 100% of our patient's present swallowing disorders. The most frequent manifestation in all
consistencies, was premature food drop (92,67%), then pharyngeal residue (50,42%) and residue in
valleculae and pyriform sinus (42,5%).
Conclusions: We would like to highlight the importance of evaluating swallowing disorders in PWS.
Considering all patients presented some difficulty in some of the stages of swallowing and were not
always noticed by caregivers. It could even be recognized that within the profile of patients with PWS, it
is highly probable that there are swallowing alterations, in any of the stages, as well as possible
complications associated with dysphagia, including aspiration, respiratory infections, and even an
increase in mortality risk.

38

IV-3. Lymphedema in Adults with Prader-Willi Syndrome
Melanie Ehard and Dr. Ute Schaaf

Institute of General Practice, Friedrich-Alexander University, Erlangen, Germany
Email addresses: melanie.ehard@fau.de ; uteschaaf@aol.com

Introduction: The case report "Lymphedema in Prader-Willi syndrome" by Heitink et al. is the first to
report a 20-year-old woman with Prader-Willi Syndrome (PWS) who has primary lymphedema in both
legs. Although there are many studies on the various symptoms in adults with PWS, studies on the
prevalence of lymphedema are lacking. The aim of the present study is to assess the prevalence of
lymphedema at different stages in adults with PWS.

Methods: A monocentric, prospective study of 60 adults with PWS was performed. The study
participants were recruited by the family physician Dr. Ute Schaaf with active support of the
internationally renowned institution "Regens-Wagner-Absberg": an institution for adult people with
disabilities with a focus on special treatment for people with PWS. A questionnaire was sent to caregivers
to obtain medical history information, focussing on risk factors for developing lymphedema and
subsequent complications. Finally, a clinical examination to assess the presence and stage of
lymphedema including use of photo documentation was conducted.
Results: 29 men and 31 women were studied (age 20-56, mean BMI 28.9 ± 6.8 kg/m²). Lymphedema of
the legs was diagnosed in 48 (70%) participants (30% stage 1, 25% stage 2, 15% stage 3). 18 (30%)
participants had no Lymphedema.
Considering gender with regard to the diagnosis of lymphedema, it is noticeable that participants without
lymphedema are predominantly male (14, 78%), whereas the proportion of female participants increases
with a higher severity of lymphedema.
Higher BMI is shown to be a good predictor of more severe lymphedema; with increasing age, the
frequency and severity of lymphedema also rises.

Conclusions: The study shows that lymphedema is a relevant comorbidity in people with PWS.
Therefore, early diagnosis of lymphedema followed by sufficient therapy (complex decongestive
physiotherapy e.g., lymphatic drainage and compression therapy) is important.
The fact that lymphedema can be caused by obesity emphasizes the relevance of weight management:
thus, the prevention of obesity in PWS is even more important.
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Introduction: Patients with Prader-Willi syndrome(PWS) were reported a 13.6% of nocturnal enuresis, a
3.8% of daily urinary incontinence and 20-34% lower urinary tract dysfunction(LUTD) according to
parental questionnaire but lacked objective tools to evaluate the lower urinary tract function. The aim of
this study is to report the first noninvasive urodynamic screening of LUTD in children, adolescents, and
young adults with PWS.
Methods: We recruited 37 PWS patients with/without lower urinary tract symptoms (LUTS) from our
hospital. Uroflowmetry was performed in 36 patients. 20 patients underwent postvoid residual urine
(PVR) measurement by transabdominal ultrasound. LUTD is defined as abnormal uroflow patterns, low
peak flow rate (Qmax), or elevated PVR by age. Videourodynamic study (VUDS) was performed in three
selected cases.

Results: Mean and median age of the patients were 17.7 ± 7.8 years and 16 years. Male to female ratio
was 15/22. Two patients were excluded from the following analysis because of voided volume less than
or equal to 50 ml. Of the remaining 34 uroflowmetry examination, normal voiding bell pattern was
observed in 22(64.7%) patients. Abnormal uroflowmetry pattern were obstructive in 6(17.6%), staccato in
3 (8.8%), intermittent in 2(5.8%), tower in 1(2.9%). Ten(29.4%) patients had a Qmax less than 15 ml/s.
Of 20 patients undergoing PVR tests 10(50%) had elevated PVR by age (> 6% of estimated bladder
volume). In all, 17/34 (50.0%) PWS patients had at least one abnormality of the noninvasive tests. Of the
three cases undergoing VUDS, all showed detrusor sphincter dyssynergia.
Conclusions: Half of PWS patients with/without LUTS had LUTD. Noninvasive studies such as
uroflowmetry and postvoid residual urine by ultrasound are simple and painless methods and are
recommended to all patients with PWS.
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Introduction/Background: The PATH (Paving the way for Advances in Treatments and Health) for
PWS study is an ongoing, caregiver-reported study of the natural history of PWS, designed to increase
our understanding of serious medical events and behaviors associated with PWS, help contextualize
observations in clinical trials, and aid in development of new therapies for treatment of PWS. PATH for
PWS is sponsored by the Foundation for Prader-Willi Research (FPWR) and is hosted by the National
Organization of Rare Disorders (NORD).

Methods: This 4-year prospective longitudinal study collects information on medical history as well as
new serious medical events in participants with PWS, age 5 and above. Enrollment opened in late 2018,
and more than 600 participants are currently active in the study. Respondents update a series of 4
surveys every 6 months. Detailed data is collected regarding serious medical events that result in
hospitalization, urgent care, and psychiatric care. Additional information on changes in PWS behaviors,
food security and concomitant prescription medications is also collected. A de-identified narrative for
each serious medical event is created for medical coding purposes.

Results/Discussion: More than 400 serious medical events have been documented from October 2018
through February 2022. Approximately 37% (n=237) of all study participants have experienced at least
one event since the start of the study. Additionally, 38% (n=90 of 237) of those who have had a
documented event have had multiple events since enrollment in the study. Participants who experienced
multiple events in a 6-month period accounts for 19.4% (n=46 of 237) of those with documented events.
To date, mental health/extreme behavior events account for 21.6% of total medical events, while GI
events account for 17.3%, broken bones and sprains account for 9%, seizures represent 5.8%, and
cellulitis represents 4% of the total number of documented events.
The study is also collecting data on concomitant medications. In the PATH cohort, prescription
medications for behavior and psychiatric challenges are common. Medication usage begins early, with
more than 30% of individuals in the 5–10-year-old age group using 1 or more behavior/psychiatric
medications and 10% reporting use of multiple medications. Medication usage increases with age, with
over 60% of adults aged 18 and older reporting 1 or more medication for this indication and 40% taking
multiple medications. In the 5–10-year-old age group, medications were most prescribed for ADHD and
alertness, followed by antidepressants. In the adult age group, antidepressants, antipsychotics and
mood stabilizer medications are the most commonly prescribed behavior/psychiatric medications.

Conclusions: A significant number of individuals with PWS experience serious medical events,
including events associated with mental health/extreme behaviors, gastrointestinal issues, and trauma.
Care of the individuals is complex and many experience multiple events every 6 months. Polypharmacy
is common and medication usage for behavior and psychiatric challenges begins at young age.
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Introduction: The International Prader-Willi Syndrome Organisation (IPWSO) established Project
ECHO® in 2020 in an attempt to reduce marked global health disparities. The ECHO programme,
founded by the ECHO Institute, University of New Mexico, USA, pioneered the use of technology and a
specific philosophy to enable the development of communities of good practice within countries and
globally. To date, no evaluation of the ECHO Model for rare diseases has been undertaken.
Methods: We report on the development of the ECHO programme and its subsequent evaluation
undertaken using a combination of methods including: a) the analysis of routinely kept process
indicators, b) survey data from the attendees of the Leadership ECHO programme; and c) qualitative
analysis of semi-structured interviews with attendees representing countries differing in socio-economic
status.
Results: The primary aim of the ECHO programme was to foster the development of centres of
expertise in PWS. The attendance of the programme was satisfactory with a mean of 24.7 participants
for the Leadership ECHO with participants attending a mean of 5.67 sessions, i.e., about 30% of
sessions. There was also good global reach with 34 participating countries though there were notable
geographic regions with no or very limited representation. Feedback and interviews demonstrated the
impact of the programme and these were overwhelmingly positive.

Conclusions: A small global charity, such as IPWSO, was able to engage with families and
professionals from countries that differed significantly in their expertise and the services they had to offer
for people with PWS. This diverse community remained engaged throughout the ECHO programme and
was able to foster the development of good practice. Findings from this evaluation could be applied to
other rare diseases and help in the reduction of global disparities using the ECHO model.
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Psychotic illness is a challenging problem for individuals with PWS and has different rates of prevalence
in distinct PWS genotypes. In order to investigate what may lead to these differences, we compared the
behavioural, cognitive, and brain transcriptomes of two distinct mouse models for PWS. Specifically, the
PWS-cr model that carries a deletion of the PWS minimal critical interval spanning the snoRNA
Snord116 and Ipw, and the PWS-IC model in which a deletion of the imprinting centre leads to loss of
paternal imprinted gene expression and over-expression of Ube3a. These two models presented with
distinct behavioural and cognitive endophenotypes of relevance to psychiatric illness, with PWS-cr mice
showing minimal change in contrast to the PWS-IC mice that exhibited hypoactivity, sensory-motor
gating and attention deficits. RNA-seq analysis of neonatal whole brain tissue revealed a greater number
of transcriptional changes between PWS-IC and wild-type littermates, than between PWS-cr and wildtype littermates. Moreover, the differentially expressed genes and isoform switches in the PWS-IC brain
were enriched for GWAS variants of episodes of psychotic illness but, interestingly, not schizophrenia.
These data illustrate the molecular pathways that may underpin psychotic illness in PWS and have
implication for potential therapeutic interventions.
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Introduction: The purpose of this study was to evaluate the efficacy of a behavior-analytic caregivertraining program (PWS Smart-Start) developed specifically to teach caregivers of children with PraderWilli Syndrome (PWS) to reduce the behaviors of concern often associated with the diagnosis, as well as
to educate them on how to make environmental changes and teach adaptive skills to help support their
children. In addition to the hyperphagia and extensive food stealing, children with PWS often suffer from
pervasive behavioral challenges including temper outbursts, self-injury including skin picking, defiance,
and OCD-type behaviors such as rigidity and repetitive routines, and perseverative questions and
actions (Sinnema et al., 2011). To date, no medication has demonstrated a clinically significant long-term
effect on hyperphagia or obesity, and those aimed at treating behavior problems have shown insufficient
and conflicting results (Bonnot et al., 2016; Driscoll, et al., 2017; Miller et al., 2015). As a result, children
with PWS and their families are left to deal with disruptive problem behavior that not only affects the
health and wellbeing of the families, but often prevents children from succeeding in school, attending
community outings and family events, and learning the necessary skills to succeed in adult life. The
consequences, both to physical safety and mental health, are immeasurable. There is a significant need
to investigate non-medical interventions for food stealing, tantrums, skin picking, and other behavior
problems associated with PWS in order to provide behavioral support to families in programmatic ways
that can work in conjunction with medical management protocols.
Methods: For the purposes of this pilot study, the PWS Smart-Start training program was implemented
with 34 caregivers of children with PWS aged 2-12 years old across 10 weeks. The research design
included a group design with pre-post measures, as well as an embedded single-subjects multiple
baselines across participants design. Data were collected on a variety of factors, including the frequency
and severity of challenging behavior, caregiver stress, family functioning, as well as measures to assess
the feasibility and acceptability of the training program.

Results: This project is still in progress, with an expected completion date for all data collection of March
19th, 2022. Preliminary data suggests that, thus far, the research project is demonstrating a high degree
of feasibility, with caregiver feedback indicating socially significant impacts on child behavior and
caregiver skills. Full results will be presented at the conference.
Conclusions: The results of this study suggest thus far that behavior-analytic caregiver training
programs can not only be highly effective, but can have a socially significant impact on caregiver stress
and family functioning. This training program has been demonstrated to be a feasible option for teaching
caregivers necessary skills, taking into consideration family time constraints, and the fact that this can be
delivered entirely over telehealth means that families can access professionals familiar with PWS and
the application of ABA to the challenges experienced by individuals with PWS.
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Introduction: People with neurodevelopmental disabilities, including Prader-Willi syndrome (PWS), are
at heightened risk for the negative sequalae of loneliness, including depression and anxiety. While
societal factors such as stigma or limited social opportunities contribute to loneliness, so too do deficits in
social cognition and social skills. People with PWS have specific difficulties recognizing affect in others,
accurately interpreting social interactions, and taking the perspectives of others. These features,
combined with hyperphagia, rigidity, insistence on sameness and impulsivity conspire to impede the
abilities of people with PWS to make and sustain friendships and reduce feelings of loneliness.

Methods. We developed and administered an intervention, Building Our Social Skills (BOSS), that
aimed to improve social skill deficits in PWS. The 10-week intervention was administered on-line via
Zoom to 51 young people with PWS in the U.S. (M age=20.8, SD= 6.42). Two clinicians co-led groups of
6-8 participants in 30-minute sessions, 3 times per week for 10 weeks, and also trained 4 graduate
students to co-lead groups with high fidelity. We used a pre-post intervention and 3-month follow-up
design, with no control group, and mitigated this design limitation by triangulating across informants and
methodologies. Specifically, parents completed the widely used Social Responsiveness Scale (SRS)
and Child Behavior Checklist (CBCL), and participants were individually interviewed about their
friendships and loneliness. Content codes were developed of interview responses and were reliably
evaluated by independent raters.
Results. Participants were engaged and motivated in sessions and used the Zoom platform with
minimal prompts. Reliable internet connectivity was a problem for two individuals. Repeated measure
multivariate analyses, with baseline values entered as covariates, revealed significant improvements
from pre to post and follow-up tests in the SRS’s social cognition, motivation and communication
subscales, with large effect sizes. Analyses of the significant interactions between time and baseline
scores indicated that participants who began the intervention with relatively high levels of social
impairment improved the most (84%). Even so, improvements were also found in those with moderate
(57%) to low (26%) levels of baseline social dysfunction. Participant and parental reports of loneliness
were correlated with the CBCL’s Internalizing domain, specifically the Anxiety/Depressed subdomain.
Over time, parents reported that their participants were getting along better with peers, and had
increased contact with friends, more friends and less loneliness. Over time, individuals with PWS also
reported significantly less loneliness and more friends.

Conclusions. This mixed method, proof-of-concept study demonstrated the feasibility of delivering an
intensive, on-line social skills intervention to young people with PWS. Participants learned social
engagement, cognition, communication and motivation skills that furthered their friendships and reduced
feelings of loneliness. Findings justify future controlled studies of social skills interventions in people with
PWS. No differences in outcomes were found between clinician versus graduate student group leaders,
indicating that the BOSS curriculum holds promise for wider dissemination and implementation in the
PWS community.
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Introduction: Skin picking is a disorder of impulse control characterized by the urge to pick at the skin,
even to the extent that damage is caused. Since it is one of the most prominent and most disruptive
signs in the Prader Willi Syndrome (PWS), our study has the main objective to evaluate skin picking as
well as design a reliable specific tool to evaluate skin picking in PWS. We believe that a correct
identification of skin picking will be able to provide an intervention according to the needs of those with
PWS.

Methodology: Patients with PWS under transdisciplinary treatment were evaluated with 2
questionnaires specific to skin picking and clinical evaluation of lesions over time. The specific scale
created by our institution is directed to PWS patients and an evaluator. It is composed of 8 general
questions regarding skin picking, 7 relating skin picking to emotions, 16 questions related to location and
context. And 2 of body images to identify current lesions and for the clinical evaluators to corroborate.
Scores were given according to frequency and severity. Skin Picking Scale-Revised (SPS-R) scale was
also used to compare results. SPSS software using descriptive analysis was used for statistical analysis.
Results: Of a total of 16 patients with PWS (37,5% female , 62,5% male) with a range of age of 11-28
years old, 87,6 % have identified a lesion, 62,6 referred skin picking, 68,8% referred doing it frequently.
37,5% limitate doing activities due to having skin picking lesions. 50,1 identified having scars. 75,1%
identify being conscious when it happens.

Conclusion: Skin Picking as a disruptive sign of PWS is necessary to be identified and controlled. Most
of the patients identified skin picking and doing it frequently. Hence we believe this could be a powerful
tool as a specific scale for this disorder. However future studies will be necessary to validate and
elaborate mechanisms and solutions for these characteristics.

46

VI. MENTAL HEALTH, NEUROSCIENCE AND BEHAVIOUR - II

VI-1. Invited Speaker: PWS - a model for understanding the wiring of the
social brain
Freddy Jeanneteau, Ph.D., Director of Research

Institut de génomique fonctionnelle, Department of Neuroscience and Physiology, University of Montpellier,
INSERM, CNRS, Montpellier, France
Email address: freddy.jeanneteau@igf.cnrs.fr

Focus on the social brain network is paramount in Prader-Willi syndrome and other neuropsychiatric
diseases as social impairments commonly associated with poor outcome. Yet, treatment of the core
symptoms remains limited. Clinical trials with the social neuropeptide hormones oxytocin and
vasopressin ameliorated social communication of PWS patients and autistic patients but with
inconsistency and controversy. We use the mouse as model to understand the cellular and molecular
bases of oxytocin and vasopressin actions in the social brain network, and use its components for
disease modification.

47

VI-2. The Food Attentional Bias (FAB) Task – An eye-tracking paradigm to
measure satiety
Sarah Feighan1, Linda Lisanti1, Sine McNicholas1, Edna Roche2, Clare Kelly3, Ciara Molly1 &
Louise Gallagher1
1
2
3

Department of Psychiatry, Trinity College Dublin, Ireland
Depart of Paediatrics, Trinity College Dublin, Ireland
School of Psychology, Trinity College Dublin, Ireland

Email addresses: feighans@tcd.ie ; lisantil@tcd.ie ; mcnichoi@tcd.ie ; rocheef@tcd.ie ; clare.kelly@tcd.ie ;
ciara.molloy@tcd.ie ; lgallagh@tcd.ie

Introduction: A lack of biomarkers of satiety for Prader-Willi Syndrome is a barrier to evaluating
potentially life-altering drug therapies for hyperphagia. The PWS Clinical Trials consortium (CTC) have
prioritised the development of endpoints for hyperphagia, including novel approaches like eye-tracking.
Eye tracking methods can objectively and directly measure attentional bias (AB) for food which occurs
when food cues capture and hold visual attention. The present study aimed to adapt, pilot and test the
Food Attentional Bias (FAB) task in individuals with PWS.

Methods: The Food Attentional Bias (FAB) task is a free-viewing eye-tracking paradigm that uses a
repeated measures (within-subjects) design to measure and compare attentional bias for food-related
stimuli across two conditions, hunger and satiety (pre and post food intake). The task had previously
been validated in healthy-weight adults (N = 34, 23 females). Focus groups were conducted with PWS
caregivers and health care professionals to gain input into the design of the FAB task protocol. A pilot
study using the adapted version of the FAB task is currently underway in children and adults with PWS.

Results: In the validation study, repeated measures ANOVAs with area of interest categories (clothes,
food, instruments, household items, and vehicles) and satiety condition (hungry, satiated) as the
repeated factors were run to analyse three independent variables: total durations of fixations, number of
fixations, and time to first fixation. We found a significant difference in the total duration of fixations (F(1,
33) = 22.8, p < .001) and number of fixations (F(1, 33) = 18.75, p < .001) for food stimuli between the
hunger and satiety conditions suggesting that participants looked longer and more often at food stimuli
when hungry compared to when satiated. We found that the time taken for participants to locate food
stimuli was consistently quicker than the other four non-food categories (F(4, 132) = 20.2 p < .001) but
found no statistically significant difference between satiety conditions. The results suggest attentional
bias to food stimuli are impacted by states of hunger and satiety. The second objective of the study was
to adapt the FAB task for individuals through stakeholder consultation. In the focus group study, themes
that emerged when adapting the FAB task for individuals with PWS was the necessity to consider the
various aspects of hunger and food provision which are sources of anxiety for both individuals with PWS
and the PWS caregivers. The second theme to emerge was the importance of individual differences in
preparing each participant for the research visit in a way that minimises anxiety. Data collection for the
pilot study in PWS is currently underway and preliminary results will also be presented.
Conclusion: The findings of this study will show our progress to date in designing, adapting and piloting
an eye-tracking paradigm that may have potential use as an objective biomarker of hunger and satiety
that could be used to monitor treatment effective of new medicinal therapies for hyperphagia.
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Introduction: Prader-Willi Syndrome (PWS) is a genetic neurodevelopment disorder with an early
phenotype characterised by neonatal hypotonia, failure to thrive, and immature genitalia. The onset of
hyperphagia in childhood and developmental, physical, and neuropsychiatric characteristics are
indicative of atypical brain development, particularly hypothalamic dysfunction. Whether this phenotype
is a consequence of the dysfunction of particular hypothalamic pathways for genetic reasons or due to a
failure of normal hypothalamic development remains uncertain. Due to the small size of the
hypothalamus and lack of defined image contrast in neuroimaging acquisitions, studies examining its
structure and function in humans in vivo are scarce.

Methods: 20 participants with PWS, 40 age-matched controls and 42 obese participants underwent
structural MRI scanning. The whole hypothalamus and it’s subnuclei were segmented from the structural
acquisitions using an automated tool based on a deep convolutional neural network in FreeSurfer
development version 7. Subnuclei per hemisphere were segmented and identified as the following:
anterior-inferior, anterior-superior, posterior, tubular inferior and tubular superior. Hypothalamus volume
and diffusion-weighted structural connectivity were quantitatively investigated. The WAIS-IV (Wechsler,
2008) was used to assess IQ in participants with PWS. The Food Related Problem Questionnaire
(FRPQ), designed for use in the PWS population, was used to provide information relating to eating
behaviour, including subscales for preoccupation with food, satiety impairment and other food-related
problem behaviours.

Results: All hypothalamic nuclei were significantly smaller in the PWS group, compared to controls
(p < 0.01) with the exception of the right anterior-inferior nucleus (p = 0.07). Lower whole hypothalamus
volume was significantly associated with increased BMI in PWS (p < 0.05). Increased preoccupation with
food was associated with lower volumes of the bilateral posterior nuclei and left tubular superior nucleus.
The whole hypothalamus and all constituent nuclei were smaller in PWS compared to obese participants
(p < 0.001). Connectivity profiles of the hypothalamus revealed that fractional anisotropy was significantly
associated with impaired satiety in PWS (p < 0.05).
Conclusions: Our primary finding of a significant reduction in size of the hypothalamus and constituent
nuclei in PWS compared to controls, and the within PWS group relationship with BMI and preoccupation
with food as measured by the FRPQ is strongly suggestive of dysregulation of hypothalamic control of
appetite in PWS. Moreover, we established that in an obesity group without neurodevelopmental
disorder, matched for BMI to the PWS group, hypothalamic volume was equivalent to healthy controls.
We therefore show that abnormal structure and volume of the hypothalamus is not a general
consequence or cause of obesity, and that instead, in PWS, hypothalamic dysfunction linked to eating
behaviour is neurodevelopmental in nature. Further to this, we posit that early, potentially pre-natal,
development of the hypothalamic structures and white matter connectivity is impaired in PWS and is a
major cause of dysregulated appetite.
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Introduction: High levels of anxiousness and distress are common in Prader-Willi syndrome (PWS),
with significant negative impacts on quality of life for patients and their families. While treatment
preference studies have identified anxiety as a behavioral challenge that individuals with PWS and their
caregivers would like to see addressed with new therapeutics, existing measures of anxiety are not well
suited for the PWS population. To facilitate the evaluation of treatment benefit in clinical trials, we
developed the Prader-Willi Syndrome Anxiousness and Distress Behaviors Questionnaire (PADQ), a 15item caregiver-reported clinical outcome assessment (COA) assessing the frequency of observable
behaviors associated with anxiousness and distress in PWS.
Methods: The PADQ was developed in accordance with FDA guidance documents pertaining to the
development and use of COAs, including extensive input from clinical experts as well as caregivers of
individuals with PWS. The psychometric properties of the PADQ were subsequently evaluated in a
cross-sectional study using data collected in the Global PWS Registry. To support the evaluation testretest reliability, the PADQ was completed at a second timepoint by a subset of study participants.

Results: Responses were collected from 403 individuals, who were caregivers for individuals with PWS
ranging in age from 3-44; 104 caregivers completed the PADQ at a second timepoint. Mean PADQ
scores did not differ by gender (p=0.48) or PWS genetic subtype (p=0.80), and scores did not differ
significantly across age groups (3-11 years, 12-18 years, 19-30 years, 31+, p=0.063). PADQ item
distributions encompassed the full range of item scores, and 12 of the 15 item-level modes
corresponded to either the middle or penultimate category, suggesting that the behaviors related to
anxiousness and distress assessed by the PADQ were frequently exhibited by the patient sample. Total
PADQ score (sum of items 1-14) strongly correlated with supporting measures, including items capturing
caregivers’ impressions of anxiety severity, as well as the impact of anxiousness and distress on the lives
of the individual with PWS and their caregiver. Cronbach’s coefficient alphas exceeded the threshold
indicative of adequate reliability (α=0.70) at both time points (α=0.93 for each), strongly supporting the
internal consistency reliability of the PADQ total score. Similarly, intraclass correlation coefficients
demonstrated acceptable test-retest reliability (0.84).

Conclusions: The PADQ captures a constellation of behaviors indicative of anxiousness and distress as
they are uniquely expressed in PWS. Analysis of Registry-based data from a large number of caregivers
supports the reliability and validity of the instrument. The PADQ addresses a gap in the available tools for
research and clinical trials, enabling better characterization of PWS-associated anxiousness as well as
providing an instrument to assess the efficacy of treatments aimed at reducing these important
symptoms in individuals with PWS.
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Introduction: Prader-Willi syndrome (PWS), a rare genetic neurobehavioral-metabolic condition, is
characterized by hyperphagia, accumulation of excess fat, hypotonia, and behavioral/psychological
complications. There are no currently approved medications to treat hyperphagia in patients with PWS;
DCCR is under development as a treatment for PWS.

Methods: The objective was to evaluate long-term safety of DCCR in individuals with PWS. 125
participants with genetically-confirmed PWS ≥4 years old with hyperphagia were treated with oral daily
DCCR in multi-center studies conducted at 29 sites in the US and the UK: a 13-week, Phase 3, doubleblind, placebo-controlled study (DESTINY PWS) and its long-term, open-label extension study (to 52
weeks and beyond). The target DCCR dose was ≥3.3 mg/kg (optimal dose 4.2 - 5.8 mg/kg). 103 patients
received DCCR for 52 weeks and 54 patients received DCCR for at least 78 weeks.
Results: Overall, DCCR was well tolerated with the majority of adverse events (AEs), (77.6%) having
grade 1 or 2 severity. Treatment-emergent adverse events (TEAEs) occurred in 98.4% of participants.
Drug related TEAEs occurred in 80.0% of participants. Twenty participants experienced serious adverse
events (SAEs), for which only two participants were considered drug-related (one patient with
peripheral/pulmonary edema and another with fluid retention). There were no SAEs leading to death.
The most common TEAEs were hypertrichosis (61.6%), peripheral edema (34.4%), and hyperglycemia
(22.4%). TEAEs infrequently resulted in discontinuation of study drug (7.2% of participants). These
results are consistent with the observed safety profile of DCCR from prior studies.

Consistent with the expected AE of hyperglycemia, fasting glucose rose through Week 26 (mean change
from baseline ± SD mmol/L = 0.35±0.81) and returned nearly to baseline by 15 months (0.11±0.61).
Similarly, HbA1c increased at 26 weeks and returned nearly to baseline by 15 months. Approximately
50% of hyperglycemia cases and about 90% of peripheral edema cases resolved while treatment
continued. Peripheral edema required infrequent dose adjustment (7%) or need for diuretic (3%). Most
cases of hypertrichosis (>80%) were mild, only one led to discontinuation and about 35% of cases were
resolved/resolving at Week 52.
Conclusions: DCCR was well tolerated beyond 52 weeks of administration. The most common
treatment-emergent adverse events (hypertrichosis, peripheral edema and hyperglycemia) were
expected based on prior studies of DCCR, were typically mild and resolved without treatment in most
cases.
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Introduction: Prader-Willi syndrome (PWS) is a rare genetic disorder with a wide set of behavioral
manifestations that have proven difficult to fully characterize or measure in a therapeutic context. In
previous work, utilizing a set of caregiver interviews captured as part of Soleno Therapeutics’ DCCR
C602 Study, we developed an outcome inventory of PWS behaviors to more comprehensively
characterize outcomes-of-interest. We then described an interview analytic method (combination natural
language processing [NLP], qualitative analysis) to establish the impact of DCCR therapy on each
participant. We have now applied this method to describe the longer-term impact of DCCR, using a new
set of interview transcripts captured after at least 52 weeks of open-label DCCR treatment.

Methods: This analysis used transcripts from the fourth study interview from DCCR C602, conducted
using a semi-structured interview guide and transcribed by Casimir Inc. Utilizing our previously
developed PWS outcome inventory of 39 possible behaviors-of-interest as a framework for analysis, we
applied a combination of NLP (topic modeling, sentiment analysis) and qualitative analysis (framework
analysis, content analysis) to assign a binary “incidence” and “change” score for each behavior in each
participant and test reproducibility (Flick 2009, Carter et al 2014). Impact analysis was completed at the
participant and population levels, utilizing domain groupings to compare across participants with different
behaviors-of-interest.

Results: We evaluated 51 interviews. The average participant described 18.5±4.5 (SD) behaviors-ofinterest at baseline. Most participants (n=45) experienced positive change in at least 1 behavior postDCCR, with an average of 7.7 behaviors with positive change. ‘Autonomy and independence’ and
‘Appears satiated’ were the behavioral outcomes with the highest proportion of positive change. More
than half of participants (n=32) experienced a positive change in 25%+ of described behaviors, and
more than a third (n=20) experienced positive change in 50%+. A minority (n=14) described any negative
behavior change. Positive changes were found in all domains, with highest counts in Food-Seeking and
Daily Life.
Conclusions: The application of this composite outcome measurement framework and hybrid NLP qualitative analysis method illustrates the beneficial impact DCCR has had on individuals living with
PWS. In future PWS studies, we recommend the use of a more comprehensive outcome inventory that
enables measurement of different outcomes-of-interest among study participants, in order to fully
describe the impact of therapy on each participant’s disease course and quality of life.
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Introduction: Caregivers of people with Prader-Willi Syndrome (PWS) have identified hyperphagia
treatments as a key research priority. However, systematic investigation of hyperphagia in PWS has
proven challenging. Thus, there is an urgent need for objective, robust, reliable, and reproducible
measures of hyperphagia in order to evaluate the effectiveness of new drug therapies. Eye tracking
methods can objectively and directly measure attentional bias (AB) for food which occurs when food
cues capture and hold visual attention. Our proposed project is to use eye-tracking to measure
hyperphagia in PWS using a paradigm called the food attentional bias (FAB) task study. This paradigm
involves participants undergoing eye tracking in two different satiated conditions. The aim of the current
study was to adapt and pilot the FAB task for individuals with PWS through stakeholder consultation.
We conducted focus groups with PWS caregivers and healthcare professionals to gain their valuable
input into the design of the FAB task study and how to best adapt it for use in individuals with PWS.

Methods: Data were collected via focus groups of PWS caregivers (n= 6) and PWS healthcare
professionals (n = 6). Inductive content analyses were conducted by two members of the research team
in six steps: (1) independent review of transcripts performed by two raters to identify questions asked
(open vs closed) and the study objective onto which each question mapped, (2) second independent
review of transcripts conducted to highlight participant answers to questions asked, (3) created
spreadsheet mapping objectives and questions, (4) third independent review of transcripts completed to
identify themes relating to each question, (5) joint review of transcripts conducted to assess inter-rater
reliability and to identify overlapping themes/ideas, and (6) to assign emergent overarching theme to
each objective.
Results: From the PWS caregivers’ perspective, the following overarching themes emerged; 1) The
importance of allowing room for a person-centred approach in the design of the FAB task that would
meet the various needs of all the participants and 2) the necessity to consider the various aspects of
hunger and food provision which are sources of anxiety for both individuals with PWS and the PWS
caregivers. From the PWS healthcare professionals’ perspective, the overarching themes that emerged
were 1) the possibility of social affirmation bias in PWS participants and 2) the importance of individual
differences in planning for the research visit.

Conclusions: The focus group study was conducted to gain input from caregivers and healthcare
professionals into the design of a study aimed to measure hyperphagia in PWS. The content analysis of
the focus group data indicates that the use of a person-centred approach that considers the individual
needs of each participant is essential for a systematic investigation of hyperphagia in PWS that
minimises participant burden. By consulting caregivers and healthcare professionals, we hope to design
a study that is both feasible and meaningful for individuals with PWS.
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Introduction: Prader-Willi syndrome (PWS) is a complex genetic disorder caused by a lack of
expression in genes from the paternally inherited chromosome 15q11-15q13 region. The most common
etiologies are microdeletions (60%) and uniparental disomy (UPD, 35%).
Objectives: We aim to report on the diagnostic odyssey and the management implications of cases with
unusual genetic findings followed at a Brazilian reference center.
Case Reports: Patient 1, a male child, showed in karyotype an unbalanced de novo reciprocal
translocation, involving chromosomes 15 and 19, probably resulting in monosomy for the PWS critical
region, and a deletion in the terminal region of chromosome 19, with methylation pattern consistent with
PWS diagnosis. He had severe developmental delay and hypotonia. At age 10, he was not able to walk
and still needed a gastrostomy. Patient 2, a 6-year-old female patient with a small supernumerary marker
chromosome (SMC) confirmed as chromosome 15 through FISH analysis. A SNP-Array confirmed UPD15 as the cause of the disease. Patient 3, a 11-year-old female patient, conceived after in vitro
fertilization due to oligospermia, who had two discordant MS-MLPA results and a subsequent SNP-array,
showing mosaic iso-UPD-15. Patient 4, a 10-year-old male child with an atypical deletion of 7.7Mb, from
NIPA1 to HERC2, that included loss of the PWS critical region. He showed very mild signs of
developmental delay and there was no report of severe hyperphagia. Patient 5, a 7-year-old male with a
deletion of 6.6Mb in chromosome 15 related to PWS and an additional microdeletion of 14.6Kb in
chromosome 16, associated with tuberous sclerosis (TS) and polycystic kidneys (ADPKD). The patient
presented severe developmental delay and refractory seizures.
Discussion: Region 15q11q13 repeated DNA elements associated with instability and rearrangements
that include deletions, translocations, inversions and SMCs. Only 2 cases of SPW, with an unbalanced
translocation involving chromosomes 15 and 19, were reported. De novo unbalanced translocations in
PWS might be the product of the inv dup(15) SMC, which originated a proximal 15 tetrasomy and an
unstable distal 15 chromosome fragment. Only 7 cases of PWS caused by UPD and SMC-15 were
reported, having none of them a confirmed isodisomy. De novo non-recurrent SMCs resulted from
incomplete trisomy rescue, which can also cause isodisomic UPD when there is nondisjunction in
meiosis II. This co-occurrence may cause diagnostic issues. There were 6 previous case reports of
mosaic UPD-15 in PWS. They might have arisen from a rescue of a postzygotic error and showed
clinical variability linked to the grade of mosaicism. We highlight that diagnosis of mosaic PWS may be
missed by traditional MS-MLPA . Among PWS deletion sizes, ~8% are atypical losses, but literature
reveals no exact genotype-phenotype correlations. Therefore, our patient with atypical 7,7Mb deletion
showed milder PWS features, and although it included OCA2, hypopigmentation was not noted. We also
reported on the first case of PWS with co-occurence of a contiguous genes syndrome, involving TSC2
and ADPKD1, which led to delayed diagnosis due to the overlap of neurological findings and a worse
clinical outcome as a whole. These cases pointed out that molecular complexity affects diagnosis, followup and genetic counseling of PWS families. The study of cases with rare underlying molecular
mechanisms and different clinical outcomes can contribute to a more personalized medical care and
improve the global knowledge of PWS to healthcare providers and families.
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Background/aims: Temple syndrome (TS14) is an imprinting disorder caused by maternal uniparental
disomy of chromosome 14 (UPD(14)mat), paternal deletion of 14q32 or by an isolated methylation
defect. TS14 is characterized as a Prader-Willi-like (PWL) disorder and phenotypic features include preand postnatal growth retardation, hypotonia, feeding difficulties, precocious puberty, short stature and
truncal obesity.

Methods: This study reviewed medical records of 15 patients with Temple syndrome who visited the
Dutch Reference Center for Prader-Willi syndrome and Prader-Willi-like from December 2018 to January
2022.

Results: The median (IQR) age of the patients was 9.02 (4.71; 12.47) years. Of the 15 patients, 9 had
UPD(14) mat and 6 had an isolated methylation defect. The most common symptoms were intra-uterine
growth retardation (IUGR) (100%), precocious puberty (100%), hypotonia (100%), small hands and feet
(100%), joint hypermobility (67%), small for gestational age (SGA) birth (67%), tube feeding after birth
(60%) and psycho-behavioral problems (53%). The median (IQR) IQ was 91.5 (85.7; 98.0) Most patients
were enrolled in special education (54%) despite the fact that very few had intellectual disability. The
median (IQR) fat mass SDS was 2.07 (1.85 to 2.5) and median (IQR) lean body mass SDS -1.8 (-2.5 to 1.22). There were no significant differences in characteristics between patients with a UPD(14)mat and
an isolated methylation defect.
Conclusion: TS14 is a clinically recognizable disorder, but patients do present with variable symptoms.
The 15 patients in the current study, share a distinct phenotype of IUGR, SGA birth, precocious puberty,
hypotonia, tube-feeding after birth, and psycho-behavioral problems. In later childhood and adolescence,
many of the patients became overweight. The neonatal phenotype of TS14 is very similar to the one of
PWS and, in order to avoid delay in diagnosis, testing for TS14 should be considered in patients
presenting with a PWS phenotype in infancy, and in patients that were born SGA and present with
precocious puberty in later childhood. TS14 might be fairly underdiagnosed.
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Introduction: Prader-Willi syndrome (PWS) is a rare genetic disorder resulting from the lack of
expression of the PWS region (locus q11-q13) on the paternally derived chromosome 15. Either a
paternal deletion of the PWS region (50%), a maternal uniparental disomy (mUPD; 43%), an imprinting
defect (4.1%) or translocation (<1%) can lead to PWS. Deletions are almost always de novo and
manifest either as a large type I or a smaller type II deletion. In more rare cases, atypical deletions are
identified, smaller or larger than the typical deletions and with different breakpoints. These patients may
show distinct phenotypical features. In this study, we report 8 patients with atypical deletions from our
Dutch PWS cohort, which provide further information for unravelling the mystery of the genotypephenotype correlations in PWS.

Methods: This was a prospective study in 8 patients with an atypical deletion in the PWS region. All
patients are treated with growth hormone and regularly visit the Dutch Reference Center for Prader-Willi
syndrome.

Results: All patients (6 males, 2 females) had a different atypical deletion. One patient had two separate
deletions in the PWS critical region. The median (IQR) of the age at diagnosis was 9.7 (0.8; 23.7)
months. Cryptorchidism was present in all males and 62.5% of the patients required tube feeding after
birth. At the last examination, the median (IQR) age was 12.0 (5.4; 24.1) years. Hyperphagia was
present in 50% of the patients and 75% had typical facial features. Three patients (37.5%) had another
endocrine condition and 4 (50%) had scoliosis. IQ varied widely amongst the patients and four patients
(50%) had intellectual disability (IQ<70) and 6 (75%) had developmental delay.
Conclusions: We report 8 patients with an atypical microdeletion in the PWS critical region. All patients
had symptoms of Prader-Willi syndrome, but there were patients that did not show some of the core
features, such as neonatal feeding difficulties, typical facial features, intellectual disability, hyperphagia
and obesity. Our findings further advance the knowledge of and insight in genotype-phenotype
correlations in PWS.
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Introduction: The frequency of PWS among children in Ireland is thought to be 1 in 11,000 annually1,
however, the true incidence is unknown. Despite the multiple significant medical issues associated with
PWS and the burden of medical care for patients and families, access to multidisciplinary and specialist
clinics varies across Ireland. There is only one dedicated paediatric multidisciplinary PWS clinic in the
Republic of Ireland. Up to date and precise epidemiological estimates are essential in advocating for
further resources to this group of patients. This study examines the national incidence of PWS through
the Irish Paediatric Surveillance Unit and the national genetic testing laboratory, as well as clinical
information to record health needs of patients with PWS through a questionnaire.
Methods: New cases of PWS were prospectively recorded via the IPSU from May 2017 to June 2021. A
retrospective review of genetic laboratory records from the same time period was conducted at the
national centre for genetic testing in Ireland. Clinical questionnaires were completed by paediatricians
who reported cases to the IPSU and were also conducted at the multidisciplinary paediatric PWS clinic
at Children’s Health Ireland.
Results: Six new cases of PWS were prospectively registered through the IPSU during the 4-year study
period. Retrospective review of genetic laboratory records during the same period identified 15 new
cases of PWS, 5 of which, overlapped with those identified via the IPSU. This yields an incidence rate of
0.3 per 100,000 per annum and a frequency of 1 in 16,000 births per annum. Clinical questionnaires
identified that 93% of cases were diagnosed within the first 3 months of life. 40% of cases were born
preterm and more than 70% were delivered by caesarean section. 98% were admitted to the neonatal
unit at birth, the majority, for management of feeding issues and investigation of hypotonia. The number
of health professionals involved in care ranged from 3 to 10, with many patients waitlisted for additional
services.
Conclusions: The birth frequency of PWS in Ireland is consistent with international estimates2.
Incomplete reporting of new cases to the IPSU highlights the need for increased engagement among
paediatricians, particularly neonatologists, to deliver a more robust reporting system to accurately record
epidemiological data for rare diseases such as PWS. Rates of prematurity and delivery by caesarean
section are significantly higher in this group of patients compared with national averages3, 4.
Unsurprisingly, this study confirmed a very high rate of admission to neonatal units among infants with
PWS, highlighting the essential role neonatologists play in early identification and diagnosis of PWS. The
early diagnosis of cases in this study confirms high levels of awareness and recognition of PWS in
infants presenting with hypotonia among paediatricians in Ireland. The health & care needs for children
with PWS is significant. Raising awareness of PWS and studying its frequency is fundamental to
planning adequately resourced and equitable service provision for patients & families across Ireland.
References:
1
Gallagher L, Roche E, Feighan S, Kang HJ, Hughes M. A population-based profile of Prader-Willi Syndrome in Ireland. PWSAI, report
published 2017.
2
Up to date: Prader Willi Syndrome. Accessible at https://www.uptodate.com/contents/epidemiology-and-genetics-of-prader-willi-syndrome
3
HSE.ie: Premature labour. Accessible at https://www2.hse.ie/wellbeing/child-health/premature-labour/overview-of-prematurelabour
4
Turner MJ, Reynolds CME, McMahon LE, O’Malley EG, O’Connell MP, Sheehan SR. Caesarean section rates in women in the Republic of
Ireland who chose to attend their obstetrician privately: a retrospective observational study. BMC Pregnancy and Childbirth. 2020;20(1):548
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Background: Prader-Willi syndrome (PWS) is a complex rare genetic disorder associated with
hypothalamic dysfunction, pituitary hormone deficiencies, hyperphagia and (morbid) obesity. PWS is
caused by loss of expression of paternally expressed genes on chromosome 15q11.2-q13. The most
common genetic mechanisms leading to PWS are paternal deletion (DEL) and maternal uniparental
disomy (mUPD). DELs can be subdivided in type 1 and (smaller) type 2 deletions (DEL-1, DEL-2). Most
research has focused on behavioral, cognitive and psychological differences between patients with a
DEL-1, DEL-2 or mUPD. However, little is known about the genetic subtype differences in relation to
physical health problems.

Methods: We reviewed the medical files of all adults with genetically confirmed PWS who visited the
outpatient clinic of the Center for Adults with Complex Rare Genetic Syndromes at the Erasmus
University Medical Center, Rotterdam, the Netherlands, between January 2015 and June 2021. All
patients underwent a systematic health screening, including a structured interview, a medical
questionnaire, a complete physical examination, biochemical measurements, and a review of the
medical records. Health problems, physical complaints, symptoms of disease and behavioral challenges
were compared between adults with an mUPD and DEL and between adults with a DEL-1 and DEL-2.

Results: Twenty-eight adults had an mUPD and 65 a DEL (13 DEL-1, 27 DEL-2, 25 unspecified).
Gender, age and BMI did not differ between the genetic subgroups. Although psychiatric problems
(psychotic episodes) were significantly more often present in adults with an mUPD (P < 0.001) and
scoliosis was more prevalent among patients with DEL (P = 0.04), there was only a slight difference in
prevalence of other medical problems like hypertension, cold intolerance, edema, hyperphagia, skin
picking, abdominal pain and fatigue. There were no significant differences between DEL-1 and DEL-2.
However, fatigue, cold intolerance, edema and hyperphagia were slightly more prevalent among adults
with a DEL-1, whereas osteopenia, constipation and skin picking were more prevalent among adults with
a DEL-2.
Conclusion: The differences in health problems between PWS adults with DEL-1, DEL-2 and mUPD
are mostly present in the psychological domain. Especially psychotic episodes were more frequent in
adults with an mUPD. Apart from scoliosis, there were no significant differences in physical health
outcomes between the genetic subtypes.
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Prader-Willi Syndrome (PWS) is caused by the loss of expression of genes on the paternal copy of
chromosome 15q11-13. Specifically, there are two principal genetic defects of PWS which include
deletion of 15q11-13 and maternal uniparental disomy, with other rarer defects also described. Although
the genetic cause for PWS is widely known and has been extensively characterized, a significant
heterogeneity among phenotypes has been observed, specially within the metabolic and psychiatricrelated phenotypes. Previous hypothesis explaining this variability have speculated that the PWS genetic
defect type was solely linked to the phenotypic variability. Nevertheless, gaps in our understanding of the
full genetic factors behind the natural variability of PWS phenotypes still remain, and investigation into
this could add to our full understanding to the disease. We hypothesize that this variability is due to the
presence of additional genetic variants influencing the phenotypes. Through an industrial collaboration
with Soleno Therapeutics we have access to data from 155 PWS individuals genotyped with Cytoscan
HD Array. In initial analysis, with aim to uncover new variants behind obesity-related phenotypes
specifically, we performed a genome-wide association study (GWAS) of body mass index (BMI) and
leptin levels. These were adjusted by sex, age, and the ten first principal components accounting for
population stratification. Single variant discovery was performed for common and low-frequency variants
(1% ≤ MAF < 5%) using an additive model approach with linear regression in RVTEST. Association
analysis identified 7 signals linked to leptin levels, and 10 signals related with BMI at P < 1x10-5. Despite
the analysis being massively underpowered, meaningful loci were identified. We will present the results
of these initial investigations highlighting specific loci of interest and discuss their potential importance in
the disease phenotypes variability.
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Prader-Willi Syndrome (PWS) (OMIM: 176270) is a neurodevelopmental genomic disorder due to the
absence of paternally expressed imprinted genes at 15q11.2-q13 through paternal deletion of this region,
maternal uniparental disomy (UPD) of chromosome 15 or imprinting defect. Approximately 60% of PWS
result from typical paternal deletion, about 35% of PWS have maternal UPD 15, the remaining originate
from microdeletions or chromosomal translocations or inversions. Furthermore, it has to be mentioned
that the Prader Willi critical region (PWCR) contains a number of imprinted paternally expressed genes
or transcripts that contribute to the PWS phenotype, such as MAGEL2, NDN, SNURF-SNRPN and
SNORD116. The prevalence of PWS is 1:10,000 to 1:30,000 in a number of populations, with an
autosomic dominant inheritance pattern (Driscoll DJ et al., 2017 in
www.ncbi.nlm.nih.gov/books/NBK1330/).
This disease is clinically and genetically heterogeneous and most cases are sporadic. Clinical features
include severe hypotonia, hyperphagia with the onset of obesity during early childhood, developmental
delay, short stature with small hands/feet and hypogonadism/hypogenitalism. The diagnosis is based on
clinical criteria and genetic analysis.
Since 2004 the “Mauro Baschirotto” Institute for Rare Diseases (BIRD) together with the International
Prader-Willi Syndrome Organisation (IPWSO) offers free diagnostic tests for PWS for those countries
where such service is not available. Different methodologies have been implemented such as MS
(Methylation Specific)-PCR method and MS-MLPA to identify the deletion and methylation pattern of
chromosome 15 and to discriminate between PWS affected patients with or without chromosomal
deletion.

Our sample currently consists of 530 subjects from 44 countries. However only for 4 different States
(Bulgaria, Perù, Georgia, Hungary) the total number of investigated subjects (166) is relevant and all the
clinical diagnostic criteria are satisfied.
Using the two diagnostic methods (MS-PCR and MS-MLPA), 45% (75/166) of deletion frequency was
estimated, with a range of positivity varying from 43% (Hungary) to 48% (Georgia). We believe that the
real frequency of causative mutations is underestimated using these methods.

Recently, different missense variations in the SNRPN locus were reported (Pellikaan K.et al., Genes
2021; Yue Huang et al., J Med Genet 2021). Current guidelines for PWS workup do not include gene
sequencing, which may be indicated in patients with clinical suspicion of PWS but negative DNA
methylation pattern. Future step for BIRD Institute will be the implementation of genetic studies including
SNRPN gene sequencing. This approach may be indicated in PWS sporadic cases and/or in subjects
with mild features, negative to the currently used diagnostic methods.
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Background: Prader–Willi syndrome (PWS) is a multisystemic disorder. Notably, many characteristic
symptoms of PWS are correlated with locus coeruleus norepinephrine system (LC-NE) dysfunction,
including arousal, learning, pain modulation, and stress- induced negative affective states.
Electrophysiological experiments involving necdin- deficient mice, an animal model of PWS, have
revealed decreased spontaneous neuronal firing activity in the LC and impaired excitability. However, the
behavioral phenotypes related to LC-NE dysfunction remain unexplored.
Methods: Heterozygous necdin-deficient mice (B6.Cg-Ndntm1ky) were bred from wild- type (WT) females
to generate WT (+m/+p) and heterozygous (+m/−p) animals. We used this model to examine if
behavioral responses to acute restraint stress are dependent on the LC-NE system.

Results: Using the open field test, we demonstrated defective stress-induced anxiety associated with LC
dysfunction in necdin-deficient mice; moreover, the plasma norepinephrine surge following exposure to
acute restraint stress in necdin-deficient mice was impaired. By pretreating with atomoxetine, a
norepinephrine reuptake inhibitor, to enhance LC function, necdin-deficient mice were restored to exert a
normal response to acute restraint stress.

Conclusion: These data suggest that LC dysfunction is involved in the pathogenesis of stress-related
neuropsychiatric symptoms of PWS, and the manipulation of LC activity may benefit patients with PWS.
Keywords: Prader–Willi syndrome, locus coeruleus, norepinephrine system, stress, stress-induced
anxiety, necdin, atomoxetine
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Prader-Willi syndrome (PWS) is a genetic disease characterized primarily by hypothalamic dysfunction
including symptoms of hyperphagia, leading to obesity amongst other symptoms. Transcriptomic
analysis of post-mortem PWS hypothalamus has highlighted several downregulated genes associated
with neurogenesis, neurotransmitter release, and synaptic plasticity. We hypothesised that this neuronal
dysfunction is a major contributor to the disease phenotype. By studying the exact mechanisms of these
dysfunctions at the neuronal level we aimed to expand our knowledge of the PWS disease aetiology. To
do this, we employed induced pluripotent stem cells (iPSCs) derived from PWS patient and healthy
control somatic cells and differentiated them into 2D-hypothalamic neurons. We used iPSC cell lines
derived from two deletion-carrier patients and one with maternal uniparental disomy (UPD), alongside
two healthy control stem cell lines. We studied the differentiated hypothalamic neurons through whole
genome transcriptomics analysis to characterise their gene expression signature and via extensive
quantification of synaptic and neuronal proteins through immunocytochemistry. We discovered a specific
PWS hypothalamic neurons gene expression signature, and confirmed multitude of neuronal defects,
including most notably a synaptic dysfunction phenotype. We propose that PWS could therefore be
classified as a synaptopathy, and further investigation of these mechanisms could uncover potential
novel therapeutic targets to treat Prader-Willi syndrome.
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Background: Prader-Willi Syndrome (PWS) is a rare genetic disease, whose natural history is
progressive obesity. Growth hormone (rhGH) plays an essential role in improving body composition and
counteracting cardiovascular risks. However, the access to this medication is not only restricted, but also
delayed in many countries due to late diagnosis and/or unreimbursed therapy expense. OBJECTIVES:
To evaluate the anthropometric and metabolic changes induced by rhGH according to the age of patients
at the onset of the treatment. METHODS: Patients were arbitrarily divided into 3 groups, as follow: Group
1: children who started rhGH before 3 years of age; Group 2: children who started between 3 to 10 years
old; Group 3: children who started after 10 years old. Anthropometric and metabolic variables were
analyzed at three times: at the introduction of rhGH (t0), after 1 year of treatment (t1) and at the last visit
reported (tl).
Results: Height improved in the first year of rhGH in group 1(-1.51±1.78 to -0.74±1.46, p<0.001) and in
group 2 (-1.12±1.45 to -0.45±1.61, p<0.001). BMI increased in group 1 but at the last visit, they
maintained under +2 SD ( -0.45±1.8 to 1.07±1.34, p=0.01) . In group 2 BMI decreased in the first year of
treatment (3.38±2.23 to 2.62±1.96, p<0.001) and at the last visit (2.35±1.57, p<0.001). In group 3, BMI
only improved when compared with the beginning and the last visit (4.07±1.80 to 2.40±0.74p<0.001).
Waist circumference/height ratio were reduced in group 2 at the end of the first year of treatment (0.68
±0.08 to 0.67±0.16, p<0.01).
Interpretation: Children with PWS, who start using rhGH earlier, improved BMI and stature. The use of
rhGH precociously as a therapeutical arsenal of children with PWS proved to reduce progressive weight
gain, shifting one of the mainstay of the natural history of this disease.
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Introduction: GH treatment in adults with PWS has been described as beneficial and safe. There are
few studies evaluating changes in motor function after GH treatment in adults with PWS. In some of
them, GH treatment seems to have a positive effect on muscle strength and motor capacity. There are
no studies in adults with PWS evaluating brain functional abnormalities in motor and coordination areas
before and after GH treatment.
Methods: We aimed to study body composition, motor function and brain activity after one year of GH
treatment in 27 adults with PWS and GH deficiency (GHD), diagnosed either by GHRH arginine
stimulation test or Glucagon test. Body composition was studied by DXA and the variables fat mass
(FFM%), lean mass (LM%) and muscle mass surrogate variables (Appendicular lean mass (ALM),
ALM/kg, ALM/BMI) were assessed. Three different tests were performed to explore muscle function:
handgrip strength, the Timed up and go (TUG) test and the Berg Balance Scale (BBS).

Functional magnetic resonance imaging (fMRI) during the performance of three tasks of varying
complexity was acquired. IGF-I and glucose were requested as control parameters and myokines
involved in muscle function were also added: myostatin, irisin and IL6. A control group was recruited for
comparison at baseline.

Results: One year after the onset of GH treatment, we observed a 2% increase in the percentage of
lean mass (CI 95% 0.50, 2.90) and its surrogates ALM/Kg and ALM/BMI, with a 1.7% decrease in the
percentage of fat mass (CI 95% -2.3, -0.2) as well as an improvement in TUG test (median -0.54 seconds;
CI 95% -1.28, 0.2) and BBS performance (median 1.0 points; CI 95% 0.00,2.00). In addition, by means of
fRMI we observed an increase in neural activation of cerebellar cortex (peak difference at x = - 14, y = 46, z = -20; t = 4.6, P= 0.0001) involving lobules IV/V and VI surrounding the primary fissure. The
treatment did not significantly worsen glucose metabolism and no side effects were reported.
Conclusions: Our findings support the benefits of GH treatment in PWS adults with GHD on body
composition and suggest an effect on improving balance and brain activity.
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Introduction: Irisin is a myokine involved in the browning of white adipose tissue and energy
expenditure and its biological functions include effects on multiple tissue. Irisin also improves glucose
tolerance and insulin sensitivity, although the effects are not completely understood both in children and
adults.

Methods: We sought to explore the relationship between circulating irisin and body composition and
metabolic profile in pediatric patients with two different phenotypes of obesity, obese children with and
without PWS. For this purpose, 25 PWS children and adolescents (15 DEL15/10 UPD15; 16M/9 F; age,
6.6-17.8y; BMI SDs, 2.5 ± 0.31) and 25 age, gender and BMI-matched control subjects (11 M/14 F; age,
6.8-18.0y; BMI SDs, 2.8 ± 0.1) underwent analysis of irisin levels, body composition, metabolic profile in
particular glucose homeostasis assessed by OGTT.
Results: Differences in body composition and metabolic profile existed between study groups as
expected. PWS displayed lower FFM (p <0.05), as well as lower fasting insulin level (p <0.0001), 2h
post-OGTT insulin (p< 0.05) and C-peptide levels (p <0.0001), together with better insulin resistance,
expressed as HOMA-IR (p <0.0001). Irisin levels were significantly lower in PWS group than in controls
with common obesity (p<0.05): more specifically, irisin levels of PWS patients with DEL15 were reduced
compared to controls with common obesity (p<0.05). Univariate correlation analysis in our obese
population as a whole, showed positive associations between irisin, insulin OGTT0 (p<0.05), insulin
OGTT120 (p<0.005), HOMA-IR (p<0.05) and C-peptide (p<0.05). In stepwise multivariable regression
analysis on merged data, irisin levels were independently predicted by insulin OGTT120.
Conclusions: Current results show that irisin levels are lower in PWS compared to matched children,
possibly due to difference in body composition and insulin resistance. A strong association links irisin to
measures of insulin resistance, particularly post-OGTT insulin levels suggesting a link between this
myokine and insulin sensitivity in our two divergent models of obesity.
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Introduction: The etiology of hypogonadism in PWS is heterogeneous, and the clinical expression is
variable. We reported that nearly 25% of these women were victims of sexual abuse (1), yet
gynecological evaluation is not routinely performed in adolescent and adult PWS women.

Methods: Data were collected on all 35 PWS females ages ≥12y, followed in our national Israeli
multidisciplinary clinic between the years 2012-2021. Women were examined yearly, and age, BMI,
menstrual data, and findings on external gynecological examination, including evaluation of the hymen
and hygiene were recorded. When possible, pelvic ultrasound was performed (excluding obese women
where abdominal ultrasound was technically impossible).

Results: The age range at the first gynecological examination was 12-48 (median 23) years. The
Median follow-up was 5.6 (IQR 3-7, range 0-9.5) years. Median BMI at the first visit was 30.6 (IQR 2538) kg/m2 and 29.9 (IQR 26-34) kg/m2 at the last visit. Menstruation was documented in 11 individuals
ages 18-39. Menarche was reported between the ages of 14 to as late as 30, in one patient who lost
significant weight (from BMI 43 to 35).

Of the 35 women, 34 agreed to the external gynecological examination. The hymen was intact in all,
despite self-reported sexual intercourse in two women. Poor hygiene was observed. In 7/33 women.
Gynecological ultrasound was performed in 23 women (1,2 &3 examinations in 15/4 and 4 respectively).
In 18/23 endometrial thickness was <5 mm, reflecting an absence of estrogen exposure. The median
antral follicular count was low: 4.5 (IQR 2-8). No correlation between antral follicular count and
menstruation or BMI was found.
Conclusions: Gynecological evaluation should be an essential component of routine care for PWS
adolescent and adult women in order to identify problems with genital hygiene and to observe physical
findings suggestive of sexual abuse.
1. Benarroch F, Srebnik-Moshe N, Hirsch HJ, Genstil L, Derei D, Shay A, et al. Syndrome-Related Risk Factors for Sexual
Abuse: The Example of Prader-Willi Syndrome. Arch Sex Behav [Internet]. 2021 Jul 1 [cited 2022 Feb 4];50(5):2259–66.
Available from: https://pubmed-ncbi-nlm-nih-gov.szmc-ez.medlcp.tau.ac.il/34189626/
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Introduction: Prader-Willi Syndrome (PWS) occurs in approximately 1 in 15,000 to 25,000 live births.
The hallmark of PWS is hyperphagia, but other symptoms/ comorbidities include behavioral
disturbances, sleep issues, anxiety, cognitive challenges, skin picking, emotional outbursts, and
tantrums. Soleno Therapeutics has sponsored a Phase 3 randomized, double-blind, placebo-controlled
clinical trial of DCCR (Diazoxide Choline) extended-release tablets with an open label extension (OLE)
period to treat hyperphagia in people with PWS. Caregivers of participants had the opportunity to be in a
sub-study involving up to 4 qualitative interviews conducted at the start and end of the double-blind
study, start of the OLE period, and one year into the OLE. The goal of this study was to gain insight into
participant experiences while on DCCR that might not be captured in clinic.
Methods: A total of 51 caregivers completed an Interview #4 after one year in the OLE study. Thematic
coding for food-related behaviors, non-food related behaviors, and daily life was conducted by trained,
blinded researchers. During the interview, caregivers reported whether changes in each domain were
positive or negative and if they had a major or minor impact on the patient’s quality of life. Descriptive
statistics of the aggregate sample at Interview #4 were pulled directly from individual-level data.

Results: The mean age of the 51 OLE participants in this sub-study was 11.12 years, including 22 males
and 29 females; 6 were in the UK and 45 were in the US. After one year in the OLE, 33 (64.7%), 30
(58.8%), and 31 (60.8%) caregivers described a positive change in food-related behavior, non-foodrelated behavior, and daily life, respectively. Of these, 26 (51.0%), 23 (45.1%), and 25 (49.0%),
respectively, reported positive change with major impact. Other caregivers reported a positive change
with minor impact in the 3 domains (3 [5.9%], 6 [11.8%], and 5 [9.8%], respectively), or did not specify
impact (4 [7.8%], 1 [2.0%), 1 [2.0%] respectively). A small proportion of caregivers reported negative
changes with major impact in food-related behavior (3 [5.9%]), non-food-related behavior (6 [11.8%]),
and daily life (2 [3.9%]) or a negative change with minor impact (5 [9.8%], 4 [7.8%], and 1 ([2.0%]),
respectively). Other caregivers reported no change in food-related behavior (11 [21.6%]), non-foodrelated behavior (11 [21.6%]), and daily life (17 [33.3%]). Three of the caregivers reported two types of
changes for one of the domains: no change and positive major in food-related behavior, negative major
and positive major in non-food-related behavior, and negative major and positive major in daily life.
Conclusions: At the final interview (one year into the OLE period of treatment with DCCR), most
caregivers reported positive changes in food-related behaviors, non-food-related behaviors, and/or other
aspects of daily life. The qualitative interviews provided insights into participant experiences during the
DCCR clinical trial as seen in the home environment.
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Introduction: The advancement of telehealth use and accessibility provides exciting opportunities for
behavioral intervention in rare disorders, both in developing efficacious interventions and accessing
families who have limited expertise in their geographical region. Over the past several years, our
research has centered on developing a remotely delivered play-based intervention from which children
can develop their pretend play skills and utilize these skills to reach important goals related to their
cognitive, emotional, and social development. Both direct intervention and parent training have been
shown to be feasible and acceptable in this population. And while participating children with PWS have
demonstrated significant improvements measured by pre-to-post intervention assessment of their
cognitive and affective play skills, we now seek to identify which intervention techniques best facilitate
pretend play improvements for this population. The present study reports findings from our ongoing
examination of the Play-based Remote Enrichment To ENhance Development [PRETEND] program
across preschool and school age samples and aims to identify interventionist techniques that best
facilitate pretend play for children who benefitted from the intervention.

Method: Twenty-five children with PWS (ages 6-9) underwent 15-20-minute remotely delivered
interventions with a play interventionist for 8-12 sessions. In addition, caregivers of 30 preschool-age
children (ages 3-5) participated in a remote play-based parent training program. Feasibility, acceptability,
implementation, and efficacy of play-based intervention across preschool and school-aged samples to
date will be summarized. We will also explore mechanisms of change for the school-age direct
intervention by examining techniques that best facilitated play skills for participants with PWS who
improved following the intervention. For this exploratory analysis, intervention sessions for children who
improved in their skills on pre-to-post assessments (i.e., Affect in Play Scale scores) will be examined.
Results and Conclusion: Qualitative information of best practices derived from The PRETEND
program over five years of data collection will be reported. In addition, key interventionist strategies for
children with PWS who showed improvement following intervention will be discussed. We expect this
quantitative evaluation alongside our qualitative examination of the intervention will lead to identification
of which techniques optimize pretend play amelioration in this population. Implications for practice and
research protocols of play-based interventions via telehealth will be discussed.

71

#16 SCOUT-015: Update on Global, Randomized, Double-blinded, Placebocontrolled, Seamless Phase 2/3 Study of Synthetic Cannabidiol (CBD)
Oral Solution in Prader-Willi Syndrome
Anthony P. Goldstone1, Elena V. Nikonova2, Lynne M. Bird3 on behalf of SCOUT-015 Investigators
1

2
3

PsychoNeuroEndocrinology Research Group, Division of Psychiatry, Department of Brain Sciences, Imperial
College London, and Department of Endocrinology, Imperial College Healthcare NHS Trust, Hammersmith
Hospital, London, UK
Radius Pharmaceuticals, Inc, Boston, MA, USA
University of California San Diego, Department of Pediatrics and Rady Children’s Hospital San Diego, Division of
Genetics/Dysmorphology, San Diego, CA, USA

Email addresses: tony.goldstone@imperial.ac.uk ; enikonova@radiuspharm.com ; lbird@rchsd.org

Introduction: SCOUT-015 (NCT05098509) is a Phase 2/3, randomized, double-blinded, placebocontrolled international study for treatment of individuals with PWS with cannabidiol oral solution
(RAD011) initiated in early 2022. It addresses one of IPWSO’s top priorities to conduct robust global
clinical trials.

Methods: This study plans to enroll approximately 220 individuals with confirmed PWS diagnosis. The
phase 2 study will enroll adolescents and adults (12-65 years old), while children ages 8-11 years will be
included in the Phase 3 study. Both Phase 2 (dose selection/safety and tolerability) and Phase 3
(efficacy, safety) studies will be conducted in a seamless manner as one study. Total study duration will
be approximately 40 weeks (16 visits). The primary objective of the study is to assess the effect of the
investigational product RAD011 on hyperphagia (HQ- CT questionnaire). The secondary endpoints will
assess PWS-related behaviors (ABC: Irritability, Lethargy/Social Withdrawal, Stereotypic Behavior,
Hyperactivity/Non-compliance, Inappropriate Speech), and changes in the Clinical Global Impression of
Severity (CGI-S).

Additional endpoints include sleep, weight, body mass index (BMI), muscle/fat body composition, skin
picking behavior along with pharmacokinetics (PK) and safety profile. Inclusion and exclusion criteria will
be presented. The Phase 2 study includes 3 RAD011 doses (10, 20, 40 mg/kg/day) and matching
placebo. An independent Data Monitoring Committee (DMC) will recommend the final RAD011 dose(s)
for Phase 3 without study interruption. At the conclusion of the Phase 3 study participants may have the
option to participate in long-term open-label extension (OLE) study (SCOUT-016) or taper off RAD011.
Results: To-date (Jan-2022), 29 sites across 9 countries had obtained study sponsor approval for
participation. The most current number of sites along with geographies and enrollment updates will be
provided (as of June 2022).

Conclusion: This new global study of an investigational drug with a novel mechanism of action will
target hyperphagia - one of the top unmet needs in PWS without approved treatments. Top line results
are expected in 2024.
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Introduction: Small nucleolar RNAs (snoRNAs) are a family of short RNAs whose best studied
functions are the chemical modification of ribosomal RNA. However, human cells, especially brain cells,
express many snoRNAs with unknown molecular targets - so called "orphan snoRNAs". Two clusters of
maternally imprinted orphan snoRNAs, SNORD115 and SNORD116, have been implicated in a genetic
disorder known as Prader Willi syndrome, which affects brain development and results in insatiable
appetite. The molecular mechanisms that connect the lack of SNORD115/116 with the disease
phenotype remain unknown.
Methods: We established an in vitro model for studying the role of SNORD115/116 in neuronal
development. We generated Lund human mesencephalic (LUHMES) cell lines with precise deletions of
the paternal gene clusters encoding either SNORD115 (H115 cells) or SNORD116 (H116 cells) and
performed differentiation of progenitor cells into neurons. We characterized morphology, the
transcriptome and proteome of wildtype and mutant cells during 15 days of differentiation.

Results: RNA-Seq analysis showed that the greatest changes in the transcriptome occurred in the first 6
days of differentiation, whether in wild-type, H115 or H116 cells. By contrast levels of SNORD115 and
SNORD116 RNAs greatly increased throughout differentiation, suggesting functions during later stages
of neurogenesis; SNORD116 reached a plateau between days 6 and 10, and SNORD115 continuously
increased until day 15. Transcriptome analysis showed that undifferentiated wild-type and mutant cells
were similar, with divergence at later stages of differentiation. By day 15, ~300 and ~500 genes were
differentially expressed in H115 and H116 cells, respectively. A substantial proportion of differentially
expressed genes were shared between H115 and H116 mutants (70% of genes misregulated in H115
were also misregulated in H116), suggesting overlapping targets. Mutant cells appeared to undergo
faster differentiation, as judged by comparison with published scRNA-Seq data from developing human
midbrain. GO term analysis indicated enrichment for functions associated with membranes, extracellular
matrix formation, cell surface signaling pathways, Notch and Wnt1 signaling and ligand-gated ion
channels. We speculate that deletion of SNORD115 and SNORD116 affects cell-cell communication.
Conclusions: Overall, our results reveal clear molecular and cellular defects in neurons undergoing
differentiation in the absence of the snoRNAs. Future studies will identify the molecular interactions that
underlie these changes in differentiation.
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Abstract: CSTI-500 is a clinical stage novel, triple monoamine reuptake inhibitor of dopamine, serotonin,
and norepinephrine. It is anticipated to exert beneficial effects in patients with PWS through affecting
multiple dysregulated pathways – including effects on hyperphagia, body weight, temper outbursts,
compulsion, anxiety and depression. In addition, due to a unique ratio of potency towards its three
targets, it is possible to precisely influence the extent of actions of CSTI-500 based on individualized
optimization of the administered dose. At lower doses, serotonin related effects are expected to be
already clinically meaningful; with increasing dose, the dopamine/norepinephrine mediated effects will
become clinically meaningful. To accomplish precision based individualized dosing, CSTI-500 will be
administered in this patient population using an unprecedented, pharmacokinetic (PK)-guided dosing
approach. This involves administration of a low starting dose to determine each patient’s unique blood
drug level. Following drug level measurements, individualized dosages will be calculated (may be
adjusted over time) to achieve pre-defined, desirable plasma levels of the drug that would then be
provided to continue treatment of patients. This novel approach in PWS management is designed to
assure that no patient is either over- or underdosed; thus, delivering the optimal benefit/risk profile. The
CSTI-500 treatment approach will be implemented with highly experienced PWS providers and PKguided dosing experts and will allow for a convenient and user-friendly paradigm for both physicians and
patients. Clinical studies in patients with PWS are expected to commence during 2022.
Acknowledgements/Funding: Funding for this work was provided by ConSynance, Inc.
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Introduction: Prader-Willi syndrome (PWS) is associated with a diversity of disabling clinical, behavioral
and cognitive symptoms in everyday life. At the behavioral level, the presence of temper tantrums or
even aggressive behaviors sometimes makes it difficult to accompany patients both in the family context
and during institutional care. These behaviors can be linked to large fluctuations in mood and high
emotional lability (Woodcock, Oliver, & Humphreys, 2011). One of the objectives of the PRACOM
(PRader Willi COMmunication) project is to characterize the emotional functioning of children,
adolescents and adults with PWS and to offer innovative care to regulate emotions. One of the
therapeutic innovations concerns transcranial direct current stimulation (tDCS) recently used in PWS
(Azevedo et al., 2017; Bravo et al., 2016). The objective of the present study (PRACOM 2) was to
evaluate the feasibility and effectiveness of tDCS on a range of emotional and behavioral disorders of
adults with PWS. In fact, previous studies show interesting results of tDCS in reducing depressive
symptoms (Kekic, Boysen, Campbell, & Schmidt, 2016; Kuo, Paulus, & Nitsche, 2014) and suggest
enhanced mood regulation after intervention (Brunoni et al., 2016).

Method: This stimulation was administered to 12 adults with PWS [age 23-44 (m= 33.4) , IQ 50-98 (m=
67.5)] who were identified as having behavioral disorders. It consists in placing two electrodes on the
scalp (an anode on the left DLPFC and a cathode on the contra-lateral area) for a period of 20 minutes a
day for 10 days. A low amperage current (2 mA) is applied.
Results: Nine of the 12 patients performed all the stimulation sessions (2 stopped for technical failure of
the device). Temporary adverse events (tingling, redness, fatigue) have been reported as well as
discomfort or even pain but have not led to any withdrawal. Five patients reported feeling calmer after
the sessions. Evaluations also showed a significant decrease in the frequency and duration of temper
tantrums and a decrease in binge eating and depression.
Conclusions: This study shows the feasibility of tDCS in PW adults and a good tolerance (with interindividual variations) and are consistent with recent findings in terms of reduced hyperphagia in PWS
(Azevedo et al., 2021; Boggio et al., 2009; Bravo et al., 2016) and a decreased behavioral problems
(Azevedo et al., 2017). These results need to be confirmed by a randomized controlled-trial efficacy
study.
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Introduction: Prader-Willi syndrome (PWS) is associated with multiple neuroendocrine abnormalities
including decreased hypothalamic oxytocin, which may be a significant driver of the severe hyperphagia
and neuropsychiatric and behavioral issues in PWS. The CARE-PWS Phase 3 study evaluated safety
and efficacy of intranasal carbetocin, a selective oxytocin receptor agonist, in participants with PWS.
Methods: Subjects with PWS aged 7-18 were randomized to carbetocin 9.6mg or 3.2mg or placebo
(given TID by nasal spray) for an initial 8-week period. The primary endpoint assessed change through
week 8 in hyperphagia (HQ-CT) or obsessive-compulsive (CY-BOCS) scores for the 9.6mg arm vs
placebo, and the first secondary endpoint assessed change through week 8 in HQ-CT or CY-BOCS for
the 3.2mg arm vs placebo. Secondary endpoints also included assessments of behavioral distress
(PADQ) and Clinical Global Impression of Change (CGI-C).

Results: Due to COVID-19, enrollment was closed early with 119 subjects in the primary analysis. In the
carbetocin 9.6 mg arm, trends toward improvements in HQ-CT and CGI-C vs placebo were observed
but did not reach statistical significance; however, the carbetocin 3.2 mg arm showed a significant
improvement in HQ-CT scores vs placebo (-3.14, p=0.016). In the 3.2 mg arm, improvements vs placebo
were also seen in multiple secondary endpoints including CGI-C (p=0.027) and PADQ (p=0.027). Trends
for improvement in CY-BOCS were observed in each dose arm but did not reach statistical significance.
Recent data from the subsequent long-term follow-up period has demonstrated continued numeric
improvements from baseline across multiple endpoints in each active treatment arm. Intranasal
carbetocin was generally well-tolerated; the most frequently reported adverse events were flushing,
headache, and epistaxis, which were generally mild to moderate in severity and transient.
Conclusions: Results of the CARE-PWS Phase 3 study support that 3.2 mg intranasal carbetocin
appears to be safe and well tolerated and was associated with improvements in hyperphagia and
anxiousness and distress symptoms in PWS.
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Introduction: PWS is a rare neurodevelopmental genetic disorder characterized by hyperphagia, obesity,
hormonal deficiencies, and problem behaviors for which there are no approved treatment. DCCR tablets
(100-525 mg/day) up to 52 weeks in participants with PWS improved hyperphagia, behavior, body
composition and metabolic markers. The objective of this study was to compare changes in hyperphagia
(using Hyperphagia Questionnaire for Clinical Trials [HQ-CT]) and PWS-related behaviors (via PWS
Profile Questionnaire [PWS-P]) between 114 participants enrolled in DCCR placebo-controlled, doubleblind (C601, NCT03440814) and open-label extension (C602, NCT03714373) studies (sponsored by
Soleno Therapeutics) and a matched sub-cohort from PfPWS sponsored by Foundation for Prader Willi
Research, NCT03718416) (n=229) who did not receive experimental treatment.
Methods: C601/C602 and PfPWS studies were conducted concurrently. The PfPWS sub-cohort was
created prospectively by an independent group prior to receiving the results from either study.
Participants had genetically confirmed PWS and caregiver-completed HQ-CT and PWS-P
questionnaires. Availability of participant-level data in PfPWS allowed for the creation of a propensity
matched control cohort (n=195) similar to the C601/C602 study population by applying key inclusion
criteria (age, gender, HQ-CT score, weight, and data collection time points).

Results: Statistically significant reductions in HQ-CT score for C601/C602 compared to PfPWS subcohort at Week 26 were observed for propensity-adjusted [Difference (C601/C602 – PfPWS), Adjusted
Least-Square means, SE (standard error), 2-sided 95% CI = -5.7 (-7.43, -3.95)] and non-propensityadjusted analyses [Difference = -5.9 (-7.53, -4.34)] (all p<0.001), which were sustained at Week 52
[Difference (C601/C602 - PfPWS) = -5.5 (-7.39, -3.64) for propensity-adjusted; = -5.9 ( 7.65, -4.23) for
non-propensity-adjusted; (all p<0.001)]. The difference in HQ-CT score between the two cohorts was
consistent across age, sex, baseline HQ-CT, PWS genotype, geographical subgroups and growth
hormone use.Reduction of PWS-P scores for C601/C602 were statistically significant across all domains
(aggression, anxiety, rigidity/irritability, compulsivity, depression, disordered thinking) in comparison to
PfPWS sub-cohort (p<0.001 for all) at Week 26 and were maintained at Week 52 (p<0.001 to 0.03).
Conclusions: The improvements in hyperphagia and other PWS-related behaviors achieved by 26
weeks and maintained through 52 weeks in subjects receiving DCCR were significantly greater than in
matched controls from an untreated observational cohort, in line with previous results of C601/C602
studies. This further suggests that DCCR may be an effective treatment option for individuals with PWS.
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Introduction: Hyperphagia and excess weight are key features of Prader-Willi Syndrome (PWS), a
condition caused by loss of genes on paternal chromosome 15. SNORD116 (small nucleolar nontranslated RNA C-D box) is known to heavily influence the development and function of orexin and
melanin concentrating hormone (MCH) neurons in the lateral hypothalamic area. Pharmacological
inhibition of MCH-system therefore offers a new opportunity to control eating behaviour and body weight.
RGH-706 is a novel selective oral small molecular antagonist of type 1 MCH receptor (MCHR1) under
Phase 2 development.
Methods: Effect of chronic administration of RGH-706 on total calorie or cumulative food intake and
body weight was evaluated in the diet induced obese mice and spontaneous obese Cynomolgus
monkey models.

Results: Different doses of RGH-706 diminished food intake and resulted meaningful weight loss in both
species examined with acceptable safety and tolerability.

Conclusions: Pharmacological inhibition of MCHR1 demonstrated significant reductions in food
consumption and body weight in non-clinical animal models of obesity. Considering the potential role of
the dysfunctional MCH-system in the pathogenesis of PWS and the decreased appetite and weight
reduction seen after RGH-706 administration in animals, a Phase 2 clinical study has been designed and
initiated to evaluate proof of concept in people with PWS.
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Introduction: Prader-Willi syndrome (PWS) is a rare genetic syndrome with a wide spectrum of clinical
features in early life. Delayed diagnosis of PWS is still reported, although it is nowadays possible to
diagnose children in the first months of life with advanced genetic testing. This is probably due to a lack
of awareness about PWS clinical features in early life. We characterized the perinatal and neonatal
features of infants with PWS, in comparison healthy infants and assessed the prenatal and neonatal
differences between the genetic subtypes.
Methods: Cohort study in children with PWS. Prevalence of variables were compared with healthy
infants (PLUTO cohort) and to population statistics from literature. Data on prenatal and neonatal
variables were collected for both cohorts from medical records and questionnaires. Population statistics
were collected through extensive literature search.

Results: 244 infants with PWS and 365 healthy infants were included. A higher prevalence of maternal
age >35 years was found in PWS compared to healthy infants and to population statistics. The highest
maternal age was in the mUPD group. Higher prevalence of polyhydramnios, caesarean section, labour
induction and breech presentation and lower birth weight SDS were found in PWS compared to healthy
infants. Infants with PWS were characterized by high prevalences of decreased fetal movements
(78.5%), hypotonia (100%), cryptorchism (95.9%) and poor sucking/tube feeding (93.9%).
Conclusions: This study presents an overview of prenatal and neonatal variables in infants with PWS
compared to healthy infants. Our findings may increase clinical awareness of early perinatal signs of
PWS by obstetricians, neonatologists and all those involved in infant care, enabling early diagnosis and
start of multidisciplinary treatment.
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Introduction: Prader-Willi syndrome (PWS) is associated with a certain behavioral phenotype (temper
outbursts, repetitive and ritualistic behaviors, skin-picking). Furthermore, psychiatric disorders, such as
psychosis, depression or autism seem to be more common than in the so-called normal population. In
addition, the presentation and course of those disorders are not well documented but seem to differ
compared to other populations. Despite the high prevalence of mental disorders in PWS, data about
treatment options and outcome are sparse. Up to date, no study investigated the prevalence and
treatment experiences of individuals with PWS and psychiatric disorders in Germany. We designed an
online questionnaire to assess the current state of psychiatric care in individuals with PWS in Germany.

Methods: The online questionnaire was designed to be answered by caregivers of individuals with
PWS. It consisted of 55 questions, both open and closed. Sosci-Survey was used to develop the
questionnaire and the link was send to the members of the German PWS foundation. The questionnaire
was completed by 77 parents from individuals with PWS between March 2020 and February 2021.

Results: Mean age of participants was 21 years (57.1% male, 42.9% female). Overall, 42.9% of
individuals had at least one psychiatric diagnose with disruptive behavioral disorder being the most
common (19.3%). The mean number of diagnoses did not increase with age (12-17y: 0.91, >18y: 0.8).
The mean number of diagnoses was slightly higher in males than in females (m: 0.89, w:0.73).
Disruptive behavioral disorders were more often diagnosed in males (25.7%) than in females (9.1%).
Psychosis and depression were equally distributed. Of the participants, only 19.5% have been treated by
a psychiatrist and 26.0% by a child and adolescent psychiatrist. Furthermore, 19.5% have also been
treated in a psychiatric or child and adolescent psychiatric hospital. Of those 45 individuals without any
ambulant psychiatric treatment experience, 34.9% stated that they had the need for consultation but did
not find a doctor. 89.6% did take at least one medication at the time point of the survey with psychotropic
drugs being the third most common (27.2%), In individuals >18 years even 39.1% received at least one
psychotropic drug. The lifetime prevalence of psychopharmacological treatment was even higher
(42.1%). The most commonly prescribed drugs were high potent antipsychotics (31.6%) followed by
antidepressants (21.1%) and low potent antipsychotics (7%). However, up to half of the participants
stated, that they did not benefit from treatment after all.
Conclusions: Treatment with psychotropic drugs is much more frequent in individuals with PWS than in
the normal population. Interestingly a big fraction of individuals receives psychotropic medication without
proper diagnosis of a psychiatric disorder. Furthermore, treatment success seems to be insufficient in
nearly half of the cases. Our data indicates, that mental health problems are a big issue and current
treatment options are insufficient.
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Background: Sleep-related disorders are commonly found in children with Prader Willi Syndrome. The
difference in sleep patterns between the genetic subtypes of PWS (deletion (DEL), uniparental maternal
disomy (UPD) and imprinting defect (IP) is not well defined. The aim of this study was to evaluate if these
subtypes could phenotypically determine the clinical characteristics, having influence on the
polysomnographic and phenotypic characteristics of sleep.

Methodology: We carried out a retrospective cohort study, using data collected between January 2014
and July 2021, from patients with confirmed genetic diagnosis of PWS at the Instituto da Criança,
Hospital das Clínicas de São Paulo. Evaluations were performed with anamnesis, physical examination,
nasolaryngoscopy, questionnaires for sleep disorders, overnight polysomnography and arterial blood gas
analysis during wakefulness, in order to correlate these parameters.
Results: A total of 55 patients (28 deletion, 21UPD and 6IMP), aged between 2 and 22 years, were
evaluated. Out of these, 40 patients with UPD and deletion mutations underwent polysomnography and
were divided into three quartiles (Q1, Q2 and Q3) for the following variables: AHI, SpO2min and T<90%.
The absolute AHI values of Q3-DEL (AHI: 15.2- ±8.0 SD) were higher than Q3-DUM (AHI: 10.3- ±1.7
SD, p<0.05). The SpO2 min in the deletion group was 62% (±27%), while in the UPD group was 76%
(±0.1 SD). There was a higher prevalence of patients in the deletion group in quartiles with T<90%
longer.
Interpretation: There was a tendency of PWS patients with the deletion mutation who presented worse
polysomnographic respiratory patterns.

81

#26 Feasibility and tolerance of a non-pharmaceutical treatment for
emotional control related to behavioural disorders in Prader-Willi
Syndrome: the transcutaneous vagus nerve stimulation (t-VNS) –
PRACOM 1

Julie Cortadellas1, Gwenaëlle Diene1, Mélanie Glattard1, Nawelle Famelart1, Sophie Çabal-Berthoumieu1,
Cathy Brochado1, Sandy Faye1, Anna-Malika Camblats2, Johann Chevalère2,3, Virginie Postal-Le Dorse2 &
Maïthé Tauber1
1

2
3

Centre de Référence du Syndrome de Prader-Willi. Hôpital des Enfants, Toulouse, France
Laboratoire de Psychologie, Université de Bordeaux, Bordeaux, France
LAPSCO, UMR 6024, CNRS & Université. Clermont-Auvergne, Clermont-Ferrand, France

Email addresses: cortadellas.j@chu-toulouse.fr ; diene.g@chu-toulouse.fr ; glattard.m@chu-toulouse.fr ;
famelart.n@chu-toulouse.fr ; cabal-berthoumieu.s@chu-toulouse.fr ; brochado.c@chu-toulouse.fr ;
faye.s@chu-toulouse.fr ; anna-malika.camblats@hotmail.fr ; johann.chevalere@hotmail.fr ;
virginie.postal@u-bordeaux.fr ; tauber.mt@chu-toulouse.fr

Introduction: At the behavioural level, 83 to 97% of patients with Prader-Willi Syndrome (PWS) display
temper outbursts, associated with important fluctuations in mood, a difficulty to regulate emotions, a
consistent rigidity of thought and a tendency to perseveration. Transcutaneous vagus nerve stimulation
(t-VNS), a novel and non-invasive intervention, has been used in adults with PWS with a small number
of patients. This single study suggests the t-VNS may reduce behavioural outbursts. The aim of our
study is to investigate the feasibility and the tolerance of t-VNS in children with PWS.

Methods: Children with PWS aged 9 to 15 years old received 1 hour a day of stimulations (Parasym® tVNS device), 5 days a week, during 6 months. Children might present a severe global symptomatology
(Clinical Global Impression Severity filled by medical team) without non inclusion criteria. Electrodes
were positioned on the tragus of the left ear, with the following settings: pulse rate 25 Hz, pulse width 200
µs, intensity 1 to 36 mA to be adjusted according to the individual patient’s perception. Tests and
questionnaires on emotional control, cognitive skills and behavioural disorders were administered before
and after the 6-month stimulations. Weekly then monthly phone interviews with parents were performed
in order to collect their observations, compliance data and potential occurrence of adverse events.
Results: 9 out of the 15 screened children [4 boys, age 9-15.1 (m=11.8)] accepted to take part in the
study, and only 4 completed the 6-month stimulations period. No serious adverse event occurred. One
patient (15 years-old) presented a chronic lesion of the ear tragus where the electrode was placed and
was prematurely withdrawn of the study (after 2 weeks). All children presented at least one of the
following adverse events related to the treatment: tingling, itching or burning sensation at the site of
electrode placement, an increase of tiredness, a difficulty in waking up, daytime sleepiness, red patches
on the face and the hands, an increase of temper outbursts and irritability, headaches, impaired
concentration and digestive troubles (constipation, pain, bloating). Nearly all the parents reported an
important difficulty for the child to identify the sensitivity threshold required to adjust intensity of
stimulations, an incompatibility of the device to the child, as well as an additional constraint in the familial
schedule. Nevertheless, some parents reported less temper outbursts replaced by tears, an improved
verbalization of anxiety, a greater concern for other’s feelings or an increase in cuddles.

Conclusions: Overall, the tolerance of the stimulation sessions was good. The device requires technical
changes to fit to the child ear’s size. The occurrence of some adverse events, particularly regarding
sleep require complementary studies for further studies with t-VNS.
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Introduction: Prader–Willi Syndrome (PWS) is a neurodevelopmental genetic disorder that has been
characterized with a cognitive profile of disabilities in attention and working memory, language skills,
executive functions, social cognition and motor functions, such as praxis abilities. This study focuses on
the neuropsychological assessment of praxis function in individuals with PWS in comparison with a
control group of people with intellectual disability (ID) to examine differences in performance and the
relationship of sensoriomotor functions with praxis difficulties.

Methods: Thirty adult participants with PWS and one-hundred and thirty-two adult participants with
intellectual disability of nongenetic etiology matched by age, sex and ID level, were assessed using the
comprehensive neuropsychological battery Barcelona Test to measure different components of praxic
functioning, which involved the performance of gestures with both upper limbs, pantomime tasks, motor
sequencing, and copy of simple geometric figures.

Results: Overall results show difficulties in praxis performance in PWS participants, showing an
heterogeneous praxic pattern characterized by lower performance than the ID-matched control group in
tasks involving imitation of gestures (meaningful and meaningless) and preserved visuo-constructive
praxis. When comparing across PWS genetic subtypes no differences were found in praxis
performance. No group differences were observed in the motor sequencing or the pantomime tasks.
Conclusions: PWS participants show significant poor performance in the imitation of upper limb
gestures and demonstrated excellent performance in the constructional praxis task and fine motor
coordination, suggesting that the dyspraxic pattern is not associated solely with alterations in
sensoriomotor regions of the brain.
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Introduction: Although people with intellectual disabilities are at increased risk for developing behavioral
problems or psychiatric disorders, this risk is even more increased for people with Prader-Willi syndrome
(PWS). This leads to psychiatric and often psychopharmacological treatment. The Outpatient
Department for Mental Health in Rare Genetic Disorders of the Department of Psychiatry, Social
Psychiatry and Psychotherapy at Hannover Medical School is specialized on diagnostics and treatment
of PWS-related mental health issues in adult patients. Nevertheless a considerable number of patients
did receive psychopharmacological treatment either prescribed by a non-specialized psychiatrist or
general practitioner before their first consultation in this clinic. In some cases patients suffered from side
effects and/or treatment did not show enough beneficial effects. The other group of patients did not
receive psychiatric treatment although caregivers or parents had the feeling this would be necessary. In
order to better understand the typical problems related to the diagnostics and treatment of mental health
problems in people with PWS we undertook an analysis of the most common psychiatric diagnoses and
the medication before and after first consultation at this clinic.
Methods: This study included 71 patients with genetically confirmed PWS. All of them were treated at
the Outpatient Department for Mental Health in Rare Genetic Disorders of the Department of Psychiatry,
Social Psychiatry and Psychotherapy between 2013 and 2022 and gave informed written consent to
participate in this study. We performed a retrospective analysis of the patient data collected during their
treatment. IBM’s SPSS Statistics was used for statistical analysis.

Results: Unfortunately at the time of submission of this abstract the evaluation of data was not yet
completed. The results so far show that the most common psychiatric diagnoses were mild to moderate
mental retardation, mental disorders due to brain dysfunction and to physical disease, and habit and
impulse disorder. 46% of all patients did not receive any psychopharmacological medication at their first
visit, the other 54% received at least one psychotropic drug, 44% of this cohort fulfilled WHO-criteria for
polypharmacy with 3% receiving more than 5 psychotropic drugs alone. During treatment at this clinic no
one received more than 4 psychotropic drugs and the percentage this group was cut in half. However
the group naïve to psychotropic drugs changed from 46% to 21%. The use of first generation
antipsychotic was reduced, SSRIs were used more often during treatment at our clinic. Analysis of the
treatment outcomes still remain to be carried out.

Conclusions: The way to adequate psychiatric and psychopharmacological treatment for people with
PWS is often not easily available. Either they receive no treatment including helpful medication, or on the
other hand they suffer from side effects due to polypharmacy. One reason might be the fact that it is
often not possible to fit the observed symptoms to a proper psychiatric diagnosis. Another one could be
the difficulties in distinguishing between challenging behavior and mental ill health or illness. Reducing
polypharmacy seems to have a beneficial effect on individual wellbeing and seems to reduce side-effect
related problems. There is an indication for the use of SSRIs being helpful in reducing other psychotropic
medication.
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Introduction: We showed recently that adults with PWS living in residential hostels dedicated
specifically for the care of individuals with syndrome, achieve and maintain BMI values in a normal to
mildly overweight range and have lower mortality in contrast to individuals living in their family homes
(Hirsch HJ et al, 2021). We now studied the impact of strict adherence to the diet and exercise regimen
in the residential hostels on function and behavior.

Methods: The study population included all the adults (n=58) followed actively in the national PWS
multidisciplinary clinic. Caregivers completed the PWS Behavior Questionnaire (PWSBQ), the RAND 36
item Short Form Health Survey (SF-36) as a measure of functioning and QOL and the Waisman
questionnaire on Activities of Daily Live (Waisman ADL).
Preliminary results suggest that hostel residents have less behavioral disturbances and a higher level of
functioning compared with age and sex-matched individuals living at home. PWSBQ mean total scores,
hostel vs home, are 46.77 vs 60.14 respectively (p<0.05), meaning less behavioral problems at the
hostel. SF-36 mean functioning scores, hostel vs home, are 88.33 vs 65.71 respectively (p<0.01),
meaning better function at the hostel.

Conclusions: Residents of PWS hostels might benefit not only from improved physical health but might
also have a higher level of functioning and less behavioral problems compared to individuals living at
home. These findings may be helpful for families during the decision-making process for transitioning
adolescent and adults with PWS to residential hostels.
Reference: Hirsch HJ, Benarroch F, Genstil L, Pollak Y, Derei D, Forer D, Mastey Ben-Yehuda H, Gross-Tsur V. Long-term
weight control in adults with Prader-Willi syndrome living in residential hostels. Am J Med Genet A. 2021 Apr;185(4):1175- 1181.
doi: 10.1002/ajmg.a.62101.
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Introduction: Family stress is the highest in PWS families compared to any other developmental
disability. Studies have shown that mothers are affected most followed by fathers. In this study, we
planned to engage fathers of intact families with PWS adolescents ages 12-18 years in an online group
intervention using Acceptance and Commitment Training (ACT). ACT increases psychological flexibility
and teaches coping strategies to expand the quality-of-life experience. We hypothesized that by
modifying the father’s perception of stress, he would be better able to allocate resources to stabilize the
home environment. As a secondary target, we hoped to see decreased stress and increased parenting
satisfaction. This was the first time ACT was used as a psychoeducational vehicle for families of
adolescents with PWS.

Methods: Four families with adolescents with PWS were recruited for study. Parents completed online
questionnaires that provided baseline demographics (Zarit Burden interview), behavioral measures for
the adolescent (PWS Behavior Questionnaire), family function (Family Environment Scales), level of
stress (Perceived Stress Scale), and psychological flexibility and parenting satisfaction (Parental
Acceptance and Action Questionnaire). Fathers participated in the 4 session ACT group intervention,
Parenting with Psychological Flexibility, delivered online via ZOOM every other week. Measures of
stress, parenting satisfaction and family function were assessed mid-intervention, at the conclusion, and
6 weeks after the intervention. Ethical oversight was provided by the New England IRB (previously
Hummingbird IRB). Our sponsoring organization was PLEA, and this pilot project was funded by the
Foundation for Prader-Willi Research.
Results: Fathers’ level of stress scored higher than the index score in all cases and more than twice as
high in 3 of 4 subjects. Stress scores decreased across the 4 ACT sessions and rebounded a little after
the post intervention interval, suggesting that stress or perception of stress decreased with ACT.
Baseline measurement of behaviors typical for adolescents with PWS were similar among the 4
adolescents in this study despite genetic and gender differences, and fathers consistently rated those
behaviors as more problematic than mothers. We found that fathers’ perception of their child’s behavior
and their parenting role changed in a positive direction with ACT. Finally, perception of family conflict
decreased concurrent with ACT intervention.

Conclusions: From this pilot study of 4 families of adolescents with PWS, there is evidence to suggest
that ACT intervention delivered across 4 sessions via ZOOM was both feasible and effective to decrease
perception of stress, family conflict, and to increase parenting satisfaction.
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Introduction: Self-injurious behavior (SIB) in PWS is among the most difficult of all behaviors to
manage. It can present as skin picking, rectal/vaginal picking, body insertion/ingestion
(polyembolokoilamania), and biting, gouging or slashing. When SIB exists as part of the behavioral
phenotype of PWS, the phenomenology for each individual can be remarkably stable and persistent
across the life span. SIB may occur also as a manifestation of co-morbid psychiatric or medical
diagnoses. A functional behavioral analysis of symptoms is essential, as sensory needs, communication
abilities, social drive, environmental circumstances, and mood are key to understanding the
predisposing, precipitating and perpetuating factors that are essential to developing a case formulation
and intervention plan. The author(s) will present a unifying scheme for understanding the environmental,
sensory, topographical, social, and neurochemical context for SIB that informs treatment.
Methods: Literature review and direct clinical experience will inform this presentation. Examples of SIB
phenomenology and successful interventions will be described.

Results: Like stereotypic behaviors, SIB is a powerful modulator of both sensory deprivation as well as
sensory overload. However, it is rarely tolerated in any social context, and countertransference to these
phenomena can become powerful perpetuating factors. The frequency, topography, and intensity of SIB
can provide clues about etiology as well as management. A functional behavioral analysis is essential for
the development of a positive behavioral plan. Substitution of an acceptable mode of communication and
sensory stimulation may manage both the social context and the SIB. If environmental, sensory, and
behavioral interventions are ineffective, a variety of classes of psychotropic medication may be used. An
understanding of behavioral pharmacology is essential, however, as psychotropic medications may be
used to treat an underlying psychiatric disorder, modulate the person’s response to the environment,
manage the reward drive, and/or decrease impulsivity that leads to SIB.
Conclusions: The social/environmental context, frequency, severity, and topography of SIB can provide
a window through which SIB in PWS is understood, and this information informs treatment. At the
conclusion of this presentation, the clinician will have an understanding of the many etiologies of SIB in
PWS and become familiar with a range of practical interventions for management.
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Introduction: Today 60% to 70% of the world population uses more than one language on a daily basis
(Eberhard et al. 2021). For a long time, it has been defended that bilinguals had an advantage when
performing executive control tasks. However nowadays this “robust” finding is being questioned due to a
possible publication bias (de Bruin et al., 2015). Be that as it may, there is a tacit agreement that, in general,
bilingualism leads to more advantages than disadvantages. Nonetheless, while bilingualism among
typically developing (TD) individuals has been encouraged for the last decades, individuals with genetic
syndromes with intellectual disabilities (IDs), as is the case of Prader-Willi Syndrome (PWS), have been
traditionally discouraged from becoming bilingual assuming a detrimental effect on their L1 development
(Paradis et al. 2011). This still common practice does not seem to be supported by the scarce available
research on the effects of bilingualism in individuals with Down Syndrome (Kay-Raining Bird et al. 2016).

Methods: TD-bilinguals tend to outperform monolinguals in metalinguistic tasks due to their ability to
dissociate form and meaning (arbitrariness of language). Speaking two languages makes bilinguals aware
from very early on that it is common to have different words to refer to one concept in each language
(Friesen & Bialystok 2012). In this paper we analyze the metalinguistic abilities of eight Catalan-Spanish
bilinguals and eight Spanish monolinguals with PWS using a Sentence Judgment Task (SJT) in Spanish.
The offline SJT was created following Bialystok´s experimental design in which participants were presented
with 24 oral sentences and were asked to indicate whether they were acceptable. Two variables were
manipulated: grammar (correct vs. incorrect) and semantics (feasible vs. non-feasible); resulting in four
experimental conditions: Grammatically correct-semantically correct (GCSC); Grammatically correctsemantic violation (GCSV). Grammar violation-semantically correct (GVSC), Grammar violation-semantic
violation (GVSV). The target linguistic phenomena were related to morphology and to word-order and items
were divided evenly (three items for each). The research questions were: (i) Do Spanish-Catalan bilinguals
show comparable metalinguistic abilities to Spanish monolinguals or, on the contrary, do they differ? (ii) Is
there a divergency between the semantic and the grammatical anomalies? (iii) Is there a divergency
between word order violations and morphosyntactic violations?

Results: A logistic regression mixed-effect analysis between the accuracy of the answers and the
independent variables was run. Experimental Condition, Linguistic Dimension and Group were
introduced as fixed effects in the phase 1 of the analysis. Participants and Items were entered as random
effects. The best-fitting model of phase 1 was submitted to a phase 2 analysis where the participants’
Intelligence Quotient (TONI-2), Receptive Vocabulary (PPVT-3) and Sentence Recall abilities (CELF-5)
where introduced as fixed effects. Results showed that both groups performed comparably when judging
the four experimental conditions. Overall, both groups showed higher accuracy rates when judging
GCSC in comparison to any other condition and no other significant differences were found. It was also
revealed that the higher the participants’ IQ, the lower the accuracy was. These results were puzzling
and a plausible explanation to be tested in the future is whether individuals with higher logical thinking
abilities have more problems to accept GCSV sentences.
Conclusions: The two groups did not differ with respect to the overall metalinguistic abilities even
though, for the bilinguals, Spanish was not their dominant language. These results which lead us to
strongly suggest that bilingualism should be encouraged among the PWS population.
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Introduction: Prader-Willi Syndrome (PWS) is a genetically based neurodevelopmental disease
characterized by obesity, hyperphagia, and mild to moderate intellectual disability. Treatment with growth
hormone (GH) could be involved in cognitive benefits. The objective of the present study is to compare
the cognitive and adaptive performance of 31 patients with genetically confirmed PWS, in two cohorts, a
group treated with GH before 2 years old (Group 1), and a group that has received it later (Group 2).
Methods: We compared their intellectual performance, evaluated using the Weschler scales, and their
adaptive behavior, using the DABS scale, both variables necessary for the diagnosis of intellectual
disability. The scores have been analyzed with non-parametric statistical tests.

Results: Group 1 (n=10) obtained higher and statistically significant scores in Total Intelligence Quotient
(TIQ), General Ability Index (GAI) and General Adaptive Behavior (GAB), which implies a better cognitive
and adaptive performance compared to Group 2.
Conclusion: Treatment with GH should be administered in the early stage of development (before 2
years of age) to obtain a greater benefit at a cognitive and adaptive level.
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Introduction: Through speaking about inclusion and choice, people with disabilities have been able to
better inform the policies surrounding employment and education. Self-advocacy has been linked to
increased success in school, positive identity building, and improvement in problem behaviours. The
International Prader Willi Syndrome Association (IPWSO) currently, involves parents and caregivers to
advocate for people with PWS but is seeking to more directly involve people living with PWS to allow
meaningful inclusion. There is limited previous research documenting the personal perspectives of
people living with PWS, and this has focused on self-concepts, individuals' understanding of the
syndrome and opinions regarding treatment. Our goal in this research was to better understand the
perspectives of people living with PWS with regard to activities that will ultimately allow IPWSO to
meaningfully involve people living with PWS in international PWS education and advocacy. To do this,
we aimed to examine on an international scale, what people living with PWS believe is important for their
lives, and how can they believe they can be supported to access these things.
Method: The ‘Listening to people living with PWS across the world’ survey was developed in
collaboration with professionals and caregivers with experience working with people living with PWS.
The online survey explores opinions about people living with PWS coming together, the experiences of
living with PWS, and self-advocacy. We are currently in the process of seeking responses to the survey
from participants living with PWS, above the age of 16 in [UK, USA, New Zealand, Ireland, Thailand,
Malaysia, France, Spain, Italy, Germany, Canada, Poland, China, India and Japan]. We expect to have
+100 responses by the end of May 2022. We will examine the survey responses on an ongoing basis to
inform the questions we ask in follow up one-to-one interviews with volunteers living with PWS. The
interviews are taking place remotely through video calls on teams or zoom, with minimum of 8
participants (English speaking).
Results: We will conduct a content analysis of the survey responses which will inform on numbers of
people with PWS in each country reporting on the issues and concepts identified. We will also do a
reflexive thematic analysis of the interviews to provide more depth information on individuals’ views in
these areas.

Conclusions: The results will shed light on what people living with PWS find important to talk about and
what support they think they need to achieve the things that are important for them. The ultimate goal is
to facilitate research into the importance of giving voice to people living with PWS and to gather
information that will support PWS associations across the world in meaningful inclusion.
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Introduction: Deficits in executive functions are one of the characteristic features of Prader-Willi
Syndrome (PWS) and result in daily life difficulties. Planning difficulties are particularly disabling and
result in poor personal autonomy and organisational problems. One of the difficulties is anticipating tasks
and understanding that reaching a goal requires the construction of a coherent plan in several steps. Our
previous study named ETAPP (Evaluation of a Therapeutic Aid of the Planning function in Prader-Willi
Syndrome) was designed to explore the feasibility and effectiveness of a metacognitive strategy training
on daily life planning difficulties in adults with PWS. The results of the double-blind randomised controlled
trial showed that training in breaking down activities into several steps can help patients to organise,
anticipate and successfully achieve their goals. The objective of this new study, named M.A.P.P (Method.
Aid. Planning. Prader Willi Syndrome) is to formalise the methodology used in the ETAPP study into
practice sheet for professionals working with adults with PWS.
Methods: M.A.P.P has been detailed in the form of a practical sheet about the general method with
detailed examples to help professionals use this technique. Three other practical sheets of progressive
level have been written in order to train activities related to planning objectives: a sheet "to locate oneself
in time", a sheet "to make a list" and a sheet "to use a planning tool". The sheets contain examples of
exercises specific to each objective that can be easily used by professionals. The sheets were submitted
to a committee of professionals and parents of adults with PWS to verify their relevance and feasibility
with adults with PWS. The sheets were used for 8 months by occupational therapists during workshops
in groups of 3 or 4 PWS patients.
Results: The evaluations of the committee of professionals and parents show the relevance of M.A.P.P
for learning to break down activities into several steps. The use of detailed exercises related to planning
helps to understand patients' problems and to work on specific points. Observation of occupational
therapy sessions showed the relevance of using the practice sheets to build group sessions to work on
planning. The different exercises on the sheets allow patients to understand the issues of planning and
to practice in a playful way. Level of intellectual disabilities of PWS patients influences the type of
planning-related exercise that can be offered to them as well as their ability to understand planning
issues.

Conclusions: The transformation of the ETAPP study into practice sheets (M.A.P.P) for professionals
working with adults with PWS shows the importance of working in stages and adapted to the level of the
patient. The use of concrete examples and exercises allows to engage the patient in the training and to
observe a better progression. Professionals need to adapt to the intellectual level of patients and provide
appropriate exercises and objectives. The objective of these sheets is to facilitate the transition between
professional care and home so that adults with PWS can continue to use the method in their daily lives
to manage planning situations. Once the methodology is understood, it will be possible to personalise
the exercises according to the patient's objectives.
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Introduction: Physical activity (PA) is essential for the development of motor skills as well as the
maintenance of healthy weight in young children. It also contributes to cognition, as well as behavioral
and emotional skills. This study evaluated program completion and adherence, curriculum acceptability
(enjoyment and difficulty) and contextual factors (barriers, facilitators, motivators for parents) of a homebased game-based 12-week PA intervention.

Methods: Parents and children (n=27) with (n=7) or without PWS (n=20) were enrolled into the study. At
a pre-intervention visit, parents received the curriculum training and the equipment and materials. During
the 12-week intervention, parents reported the number of days/week they used the curriculum (two day
minimum required) on-line or using paper logs (n=20). In the post visit, parents (n=21) participated in a
semi-structured interview reflecting on their experiences with the curriculum implementation and any
changes perceived in their child. Each interview was transcribed and analyzed for common themes
using a thematic analysis.

Results: 23 families completed the pre-intervention visit but not the post visit and 21 families (with PWS
=6, without PWS=15) completed the pre and post-intervention visits (77.8 % retention from enrollment).
Eighty three percent of families with a child with PWS adhered to completing twice a week sessions and
46.7% of families with a child without PWS. Those with PWS completed a median of 24 sessions and
those without PWS a median of 17 sessions (p=.186). The median sessions duration were 23 and 27
min, respectively (p=.248). Both groups rated the curriculum activities neutral to liked it very much. Mean
difficulty was higher for those with PWS than without for all items (body preparation exercises p=0.017;
locomotor/non-locomotor activities p=0.004; object manipulation activities p=0.048 and games p=0.023).
With the exception of games, all other activities required more modifications for those with PWS than for
the other group (p≤0.013 for all). Most parents viewed the program positively and perceived outcomes
such as improvement in child’s motor skills, confidence, and motivation, improvement in parents’ ability
to teach motor skills as well as enjoyment and quality time with their child. The most prominent
challenges to implementing the PA sessions included: difficulties with time management (e.g., challenges
with scheduling) or a lack of motivation by the parent and the child (e.g., unmotivated, sick). Facilitators
of implementation included: incorporating the program into their lives (e.g., making it a routine and
scheduling it), fostering their child’s motivation (e.g., children actively making choices, tailoring to their
child’s interests), social support from family and program itself including the equipment and curriculum
(e.g., easy to use and child-friendly).
Conclusion: Implementation of an at home PA intervention with young children is challenging.
However, parent strategies such as scheduling, building a routine and engaging their child may help
address these challenges. Despite difficulties, the curriculum showed good acceptability (participants
liked the activities) and was appropriate for implementation (difficulty was appropriate and when needed
modifications were implemented). Parents perceived the provided curriculum to be a facilitator of PA and
that the implementation of the routine led to building motor skills and self-confidence in their children.
Funded by US Army Medical Research and Materiel Command W81XWH11-1-076
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Introduction: Falls or loss of balance contribute to morbidity and mortality. One factor that contributes to
falls is postural control, which is influenced by visual, somatosensory and vestibular information. Postural
control improves with age due to maturation of the somatosensory and vestibular systems. This study
investigated the contribution of sensorimotor deficits to postural control in youth and adults with PWS.

Methods: Participants included 18 children with PWS (10M/8F; Body Fat: 46 ± 9.9 %; 15 on growth
hormone replacement therapy) and 51 children with non-syndromal obesity (NSO) (26M/25F; Body Fat:
44 ± 5.9%) ages 8-11y; and 10 adults with PWS (7M/3F; Body Fat: 40.6 ± 7.8%; 7 on growth hormone
replacement therapy) and ten adults with NSO (7M/3F; Body Fat: 42.4 ± 5.6%) ages 18-34 y.
Participants completed the Sensory Organization Test® (SOT) after a familiarization trial. The test
comprises six test conditions in which the individual stands on a force platform that measures postural
sway. The evaluation of the six different test conditions provides condition-specific means (C1-C6) and a
composite equilibrium score (CES). Participants completed the SOT® protocol on the SMART Balance
Master® (NeuroCom International, Clackamas, OR) as described in the test manual. Participants wore a
harness for ensuring safety if they lost balance during the test. The condition specific and the CES
(maximum=100 with higher scores indicating less sway) were compared between the children with PWS
and the children with NSO and between the two adult groups. Rates of falling on the first exposure to
each condition were also compared between groups with and without PWS.

Results: Children with PWS exhibited lower CES compared to those with NSO (53.93 ± 14.56 vs. 66.17
± 9.89, p=.001). Adults with PWS showed lower C4 (eyes open, sway-referenced support) and CES
scores than those with NSO (75.66 ± 12.21 vs. 88.86 ± 4.48 and 69.44 ± 13.99 vs. 81.90 ± 6.29
respectively, p<0.019). In C6 (sway-referenced vision and support), 78% of children with PWS and 37%
of children with NSO fell (X2= 7.468, p=.006). In C6, 33.3% of adults with PWS fell (X2 =7.436, p=.024)
but no participant with NSO fell.
Conclusion: Children and adults with PWS demonstrate lower postural control compared to peers with
obesity of comparable age and sex. The origin of poor postural control is multifactorial. However, we
identified that a considerable proportion of people with PWS fail to adequately integrate the information
from the vestibular system (C6) and fall when faced with non-veridical information from the visual and
somatosensory systems. This cross-sectional data, despite its limitations, suggests that deficiencies in
the use of vestibular inputs to control upright balance present in childhood persist into adulthood. We
propose that it is of utmost importance to include balance activities that target the somatosensory and
vestibular systems to prevent falls in people with PWS.

Funded by US Army Medical Research and Materiel Command W81XWH11-1-076 and the Chancellor’s
Office of the California State University Research and Creative Scholarly Activities Award.
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Introduction: The behavioral manifestations of Prader-Willi Syndrome (PWS) are difficult to categorize
within the constraints of current psychiatric diagnostic compendia. In the absence of a clearer descriptive
phenomenology of behavior in persons with PWS, healthcare providers are diagnosing general
psychiatric conditions such as attention-deficit/hyperactivity disorder, anxiety disorders, obsessivecompulsive disorder, and mood or psychotic disorders which may not fully apply to the chronic behaviors
seen in this vulnerable population. This in turn leads to the utilization of clinical management strategies
that might be ineffective, and even harmful. An improved understanding of behaviors in PWS based on
current knowledge of neurobiology and cognitive neurosciences may improve the language healthcare
providers and families use to describe these issues and lead to better patient-centered care.

Methods: A comprehensive review of current literature on learning mechanisms, maladaptive behaviors,
as well as neurobiological abnormalities in PWS was conducted. Additionally, literature was reviewed on
the current mechanistic and neurobiological understanding of similar behaviors in the non-PWS
population.
Results: The literature review provided evidence for dysfunction in the brain’s response monitoring
systems as a possible explanatory mechanism for the chronic behavioral problems noted in PWS. This
dysfunction is postulated to result in response perseveration and excessive reliance on model-free
reinforcement learning processes. These in turn result in behaviors including habit-based obsessivecompulsive symptoms, impulsivity, and poor frustration tolerance. Additionally, a neurobiological
understanding of the etiology of this cognitive dysfunction points to the anterior cingulate cortex and
insula in addition to the hypothalamus as key areas of interest.

Conclusions: This review postulates a dysfunction in the response monitoring system of the brain as a
mechanistic explanation of the chronic behavioral problems seen in PWS. The underlying
neurobiological causes of this dysfunction are discussed. Furthermore, appreciating that PWS-related
chronic behaviors might be manifestations of response perseveration and an exaggerated reliance on
model-free cognition may provide a better phenomenological understanding of the syndrome. This
review supports the need for further research to delineate both the neurobiological and cognitive
functioning unique to persons with PWS.
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Introduction: Psychiatric medications such as valproic acid and risperidone are related to weight gain.
These medications have been used for some individuals with Prader Willi syndrome (PWS) that
commonly develop particular psychiatric disorders aside from obesity and nutritional disorders. We
therefore sought to explore the longitudinal changes in weight among PWS patients under treatment with
valproic acid and risperidone immersed in a multidisciplinary treatment approach.
Methods: In this retrospective observational study, we evaluated the longitudinal changes of the body
mass index (BMI) and weight among patients with PWS under pharmacological treatment with
risperidone and/or valproic acid. SPSS software was used for statistical analysis. Descriptive analysis
and paired sample T-test were used when necessary.

Results: A sample of 10 patients with PWS (30% women) in an age range between 11 and 28 years of
age were included. After a median duration of treatment of 34,4 months (interquartile range 7;120
months). Mean weight of initial treatment was 66,72 kg and current mean 57,0 kg. As for BMI at the initial
treatment, 30,65 and current BMI 25,27. The mean of weight and BMI decreased significantly, -9,72kg
(p=0,014) and -5,38(p=0,016) respectively, despite the concomitant psychopharmacological medication.
Patients have slightly or very significantly decreased weight and BMI, or have not worsened.
Conclusions: In this study we observed that PWS immersed in a transdisciplinary treatment decreased
or have not worsened their weight and BMI, despite administration of valproic acid and risperidone,
opposed to what´s is normally referred in individuals that don't present PWS.
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Introduction: Caring for individuals with rare diseases could represent a burden and many challenges.
Nevertheless, in literature, there remains a lack of information regarding Prader Willi Syndrome (PWS).
Additionally, to our knowledge, there are no reports of comparisons between the main caregivers and
other family members. Hence our aim is to evaluate the psychological impact on PWS caregivers.

Methods: The scales used in this cross-sectional study were Zarit (ZCBS) for burden, hospital scale of
anxiety and depression, PEDSQL Familiar impact, and WHOQOL-BREF to evaluate the quality of life,
and APGAR family questionnaire to analyze family functionality. Presenting as a limitation the lack of
score rates for WHOQOL and PEDSQL, additionally taking into account our population is a rare disease,
our total N could have defaulted. Statistical analysis was performed using ANOVA, T-test, and Chisquare
once needed.
Results: Of a total of 55 caregivers of patients with a confirmed diagnosis of PWS evaluated we could
observe that WHOQOL-BREF total score mean was 133,84 and the lowest raw dimension score was
social relationships with 12,7. PEDSQL had a total score mean 2131±615, and daily activities 171±75, y
communication 197±79 were the dimensions with the lowest scores. With HAD - Hospital Anxiety and
Depression Scale, 35% expressed borderline anxiety and 24% abnormal, high probability of anxiety. As
for depression, only 9% scored abnormal, and 20% borderline. According to the APGAR scale, 87%
reported normal family function, while according to the Zarit scale, 48% of caregivers reported intense
overload, and 28% mild overload. When making a comparison between main caregivers and other
family members, we identified worse indicators of quality of life in the main caregivers, which were more
evident in the environmental (p=0.045) and psychological (p=0.039) dimensions. We also observed that
29% of primary caregivers reported high levels of anxiety compared to 14% of non-primary caregivers
(p=0.17).

Regarding the burden evaluated using the Zarit scale, 62% of the main caregivers presented high levels
of overload compared to 25% of the other relatives (p=0.009).
Conclusion: PWS caregivers can have a profound impact on their life and lead to burnout. Hence it is
essential to take care of patients but also keep in mind their Families. For this reason, it is imminent to
provide caregivers with adequate guidance for care, but also to escort and attend to these individuals'
mental health as well. Building strategies to support these families. This would aid in reducing
caregivers´ burden therefore a better quality of life for the patient and his caregivers.
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Introduction: The purpose of this study is to provide a neuropsychological description of people with
Prader Willi Syndrome(PWS). In addition, it seeks to compare the two administered scales, and thus
determine if there are significant differences between the results and be able to provide the accuracy of
the K-BIT as a predictor of the Wechsler Scale scores.

Methodology: A sample of people with PWS of both sexes, with a genetically confirmed diagnosis, who
attend regular transdisciplinary treatment (TTR) in an institution that works in the research and treatment
of rare or infrequent diseases, was included. The Wechsler Scales for children and adults (WISC IV and
WAIS-III) and the Kaufman Brief Intelligence Test (K-BIT) were used, they were administered individually
and all the indices of the techniques were evaluated, which reflect intellectual functioning in different
cognitive areas.
Results: 22 people with PWS between 6 and 42 years of age (63% men) were evaluated. According to
the data obtained, the mean Full-Scale Intellectual Coefficient (CIEC) was 57+6.7, presenting 90.9% of
the patients a mild mental retardation and 9.1% moderate mental retardation. In the WAIS-III, it is
observed that the mean verbal IQ (VIC) was 61.0+5.9 and the mean performance IQ (CIE) was
59.7+6.4. Also observing the evaluated indices of the Wechsler technique for children and adults, the
mean of Verbal Comprehension (VC) was 67.3+8.9, of the Perceptual Organization (PO) was 63+8, the
Working Memory (OP) was 58.8+9.6, and the average Processing Speed (PV) had an average of
63.7+7.7. A correlation between CV and OP performance is observed (P=0.01). In reference to the data
obtained with the K-BIT, the mean Composite Intelligence Quotient (CIC) was 51.4+9.7, in the
Vocabulary part (V), a mean of 57.2+13 was obtained, while in the Matrices (M) part, an average of
59.6+9.5 was obtained. Comparing CIV (Wais III) with vocabulary (K-bit) (P=0,93) and CIE(Wais III) with
Matriz (K-bit)(p=0,83).
Conclusion: The complete administration of the scales allowed to expand the knowledge and
information of the cognitive profile identifying the strengths and weaknesses in the different areas.
Additionally, no significant differences were seen in the results comparing Waiss III and K-BIT.
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Background: Prader-Willi Syndrome is a complex disease with genetics, endocrine, behavioral and
developmental features that require holistic care. In routine care Non-Pharmacological Interventions
(NPIs) have potential to improve health and well-being. Foot reflexology obtains beneficial effects on the
human body by applying pressure to specific points or areas corresponding to a part of the human body
or organs. The most frequent targeted indications of foot reflexology are the pain management of any
etiology, stress and anxiety, sleep disorders, digestive, hormonal disorders and addictions. We assume
that reflexology could improve some Prader-Willi Syndrome feature and may promotes the associated
feelings of health and wellbeing. This pilot study aim to evaluate the feasibility of repeated foot
reflexology sessions on children with Prader-Willi Syndrome.

Method: Six children who visited the PWS reference center in the Pediatric Hospital of Toulouse
(France) in 2020 received 35 minutes reflexology session to measure feasibility. Among them, three
children were followed up and received three foot reflexology sessions every ten days and then a fourth
session three weeks after, at home or at the hospital. Each session was adapted to the child and his/her
needs, as personalized care. For these three children, feasibility, behavior change, anxiety and sleep
were collected each time by a semi-structured interview and questionnaire.

Results: All children (n=6) with PWS from four to eight years old complete one reflexology session.
Three of them were followed and complete three additional sessions. Feedbacks were positive and they
requested sessions again. For the three children who completed 4 sessions, families reported short and
long-term positive effects on behavior: calming during the session, improvement on behaviors related to
annoyance: calming, less sulking, more relaxed at home. All reported improvement in anxiety, one
improvement in tantrum and one decrease its nocturnal awakening.

Conclusion: Our results show that Foot reflexology is feasible at home or during routine care in children
aged from 4 to 8 years old. Foot reflexology is well tolerated and children enjoy sessions with reported
positive effects on behavior, anxiety and sleep after four sessions. We have to confirm that foot
reflexology sessions may have beneficial outcomes in a higher number of patient with Prader-Willi
syndrome and identify symptoms that improved with a longer follow-up. Reflexology and others NonPharmacological Interventions may represent a therapeutic strategy to support care, improve the health
and well-being of children and families.
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Individuals with Prader-Willi syndrome (PWS) exhibit complex behavioral characteristics, including
hyperphagia, autistic features, and subsequent age-related maladaptive behaviors. While this suggests
functional involvements of subcortical, limbic, and brainstem areas, developmental abnormalities in such
structures remain to be investigated systematically. Twenty-one Japanese individuals with PWS and 32
healthy controls with typical development were included. T1-weighted three-dimensional structural
magnetic resonance images were analyzed for subcortical, limbic, and brainstem structural volumes,
with age as a covariate, using a model-based automatic segmentation tool. Correlations were
determined between each volume measurement and behavioral characteristics as indexed by
questionnaires and block test scores for hyperphagia (HQ), autistic and obsessional traits, non-verbal
intelligence (IQ), and maladaptive behavior (VABS_mal). Compared with the control group, the PWS
group showed significantly reduced relative volume ratios per total intracranial volume (TIV) in thalamus,
amygdala, and brainstem structures, as well as TIV and native volumes in all substructures. While the
brainstem volume ratio was significantly lower in all age ranges, amygdala volume ratios were
significantly lower during early adulthood and negatively to HQ and VABS_mal but positively correlated
to Kohs IQ. Thus, limbic and brainstem volume alterations and differential volume trajectories may
contribute to the developmental and behavioral pathophysiology of PWS.
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Prader-Willi Syndrome is a complex neuroendocrine disorder and its management poses multiple
challenges concerning both the physical and psychological health of affected individuals and their
caregivers. Furthermore, both medical aspects and challenging behaviors require a global management
based on a multidisciplinary approach.

An early diagnosis followed by a timely access to rehabilitation services, the beginning of GH treatment and
a strict control on diet can prevent the onset of severe obesity and its consequent serious complications as
well as reduce the incidence of psychological problems, improving the quality of life of the whole family.
The Oasi Research Institute has been pursuing this approach in Prader-Willi Syndrome for more than 20
years, becoming a center of excellence for southern Italy and a reference center for Sicilian families
associations. The multidisciplinary approach aims at responding in a more effectively way to the clinicaldiagnostic features of the disorder, managing the complications and the psychological needs of affected
people and their families, in order to overcome the limits of fragmented specialist interventions provided
by poorly coordinated services, not communicating each other.
Such approach, based on a synergic work among the various team members, implies that the family
plays a fundamental role, as it is considered a therapeutic resource to support the operators involved in
the management of PWS challenges.

Thus, the active involvement of the family within the rehabilitation process, proposed at our Institute, appears
necessary in order to increase their empowerment and psychological well-being, as it orients towards
problem solving, provides emotional-empathic support and increases the sense of self-esteem in managing
the problems of children, suffering from rare diseases. Therefore, the involvement and participation of the
Associations of the families of people with PWS in the implementation of intervention models is essential.
PWS clinical management requires the contribution and follow-up of different actors, such as doctors
(pediatrician, endocrinologist, physiatrist, phonologist, neurologist and child neuropsychiatrist),
psychologist, pedagogist, educator, social worker, dietician. In addition, rehabilitation therapists (speech
therapist, psychomotor therapist, physiotherapist, occupational therapist, animator) are added to the
rehabilitation program. The hospital stay lasts 6 days in a first hospitalization (3 days for follow-up) with a
companion, every 3/6 months. As a team, we discuss the individual specialist assessments and agree
on both the diagnostic and the enabling process.
The aims of our approach are: prevention of diseases related to obesity, accomplishment of an
individualized low calories balanced diet, weight control, reduction of mood lability (and consequentially
increased self-esteem), improving parents’ competences aimed to a better educational management,
coping of psychopathological problems as well as providing a territorial support network.

In this study we will present the results related to the cases examined in our Institute in the last 20 years.
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Introduction: Advances in e-technologies offer new opportunities to collect, integrate and share data
and information from different sources and to advance the understanding of rare diseases, thus
eventually supporting the development of new treatments. Rare disease patient registries are
indispensable tools for translating research into improved care and therapeutic solutions in order to
reduce morbidity and mortality. Prader Willi syndrome (PWS) is a rare and complex genetic disease, with
numerous implications on metabolic, endocrine and neurologic systems, with behaviour and intellectual
difficulties. The main aim of this paper is to describe the process of setting up the Italian PWS pathology
register, and to illustrate our preliminary results.
Methods: The PWS registry was established in 2019 in order i) to describe the natural history of this
disease, ii) to determine clinical effectiveness of health care products and services, iii) to measure and
monitor safety and hopefully quality of care of patients. Information from six different variables are
included and collected into the PWS registry, namely: demographics; diagnosis and genetics; patient
status; therapy; patients’ QoL; mortality. A dedicated informed consent (IC) was developed and signed by
each patient and/or caregivers.
Preliminary Results: A total of 158 patients have been included into Italian PWS registry in 2019 – 2021
period. Age at diagnosis ranged from 0 to 45 years with an average of 4.6 years. Patients were quite
equally distributed for gender (48.7% females vs 51.3% males). Seventy-one subjects were under 18
years of age (PED), while 87 were adults (ADU). Ninety subjects had del15q11-q13 (56.3%), while
UPD15 was found in 54 patients (33.8%) and imprinting defect in 1 individual (1.3%). A positive
methylation test was found in 13 patients (8.6%), but the underlying genetic defect was not identified.
Reported clinical features (expressed as a percentage) included: obesity 56.1% (PED 33.8%, ADU
72.1%); OSAS 43.3%; hypothyroidism 22.7%; precocious adrenarche 11.9%; hypogonadism (ADU)
84.1%; precocious puberty 2.5%; cryptorchidism 88.7%; spontaneous menarche 37%; fertility (female)
1.9%; sex steroid replacement treatment (ADU) 62.2%; born small for gestational age 41.2%; short
stature for genetic background 57.0%; GH therapy (PED) 95.7%; GH therapy (ADU) 26.4%;
osteoporosis (ADU) 14.7%; altered glucose metabolism (AGM) 38.3%; AGM therapy 22.8%; impaired
lipid metabolism (ILM) 44.4%; ILM therapy (ADU) 10.1%; hypovitaminosis D 63.6%; kyphoscoliosis
76.3%; behavioural abnormalities 87.4%; psychosis 11.1%; psycho-pharmacological therapy 25.9%.
Conclusions: Registry developmental process is extremely time-consuming and can require several
months and different obstacles to overcome. Additionally, problems may arise from limitations in data
collection and entry as well as procedures/time in local ethics committee’s approvals. Nevertheless, a
registry can serve many purposes such as describing the natural history of disease, determining clinical
effectiveness or cost-effectiveness of health care products and services, and measuring safety and
quality of care.
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In our joint research with the Hungarian Prader-Willi syndrome association we are studying everyday
challenges of families raising children with Prader-Willi syndrome in Hungary. During our preliminary data
collection we realized how often do the interviewers talk about the ‘maze’ of diagnosis and the difficulty of
finding specialists.
In order to help early recognition and raise awareness on PWS we decided to create an online/print
brochure dealing with the typical PWS features & symptoms in all ages and a list of specialists
(endocrinology, orthopedics, etc.) who can help either with diagnosis or with care.

We hope to reach a wide audience of pediatricians, developmental teachers, together with families in
Hungary with this bunch of information. We aim to present this brochure at the conference.
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Introduction: Prader-Willi syndrome (PWS) is a complex neurodevelopmental genetic condition which
is characterised by early hypotonia, and poor feeding followed by hyperphagia, endocrine dysfunction
and behavioural and psychiatric issues. Current literature recommends a multi-disciplinary approach to
PWS management to tackle its multi-faceted manifestations.

No previous study has looked at the current views, experiences, and satisfaction levels of the families in
South Wales with children with PWS on the services provided for the condition. The study acts as a baseline
to evaluate the current services in place and identify any common themes or opinions amongst the families.
Methods: Semi-structured interviews were conducted with participants (n=18) with a mean age of children
discussed was 7.6 years. The study included a patient satisfaction survey which were audio recorded,
transcribed, and then analysed using thematic analysis. All interview responses have been anonymised.

Results: The results of this evaluation demonstrated behaviour and dietary concerns to be the areas
participants find the most challenging about management of PWS. Current overall satisfaction scores
amongst participants in the study was 6.41/10 with dietary services particularly regarded as lacking in
specialist dietician input. 53% of participants were “somewhat satisfied” with the services they were
receiving currently. Common themes which were identified amongst participants included a lack of
information given at the time of diagnosis and the need for the service to include specialist understanding
of the condition. Services were felt to be accessible to families however a common theme was the need
for participants to be proactive in their search for support and there were some issues regarding
communication and integration of services across different areas of Wales. Emotional and psychological
support was commonly referred to as lacking in the services in Wales and access to the national Prader
Willi Syndrome Association (PWSA) was regarded highly as a service of value for the families.
Conclusions: This is the first study of its kind in Wales which aims to record and evaluate the
experiences and satisfaction of the PWS services amongst of families. Participants felt that the services
needed to be individualised to their child and their condition. An overarching theme evaluation was the
need for the services provided to be tailored towards PWS.

The evaluation has highlighted a need for greater awareness and psychosocial support for not only the
children with PWS in Wales but the parent and carers receiving the diagnosis and managing the condition.
It is recommended that the patient pathway that has been drafted here should be presented amongst
health professional to further knowledge of the progression of this condition and to highlight the specialities
that are likely be required by children and their families during their development. A PWS group in Wales
may be beneficial as a means of sharing support and knowledge amongst families. The support group
would ideally be overseen by professionals and possibly be age-specific to ensure a sense of fear for the
future of their child’s condition does not develop. The evaluation demonstrates the importance of evaluating
patient satisfaction with services as a method to make improvements to quality of care and to serve as a
useful tool to meet patient’s expectations and ensure that they are at the centre of decision.
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Introduction: In PWS, eating disorders remain a major difficulty throughout child’s development. Experts
in PWS stress the great difficulties that children have in controlling their eating behaviours and the
consequences on family life. We aim to investigate parental strategies and food socialization of children
aged 7 to 15 years in a "natural situation" by using an innovative method. This study is part of the SOPAP
research programme, an interdisciplinary and integrative programme involving PWS experts, parents from
the French national association for PWS and sociologists of food that was first presented at the IPSWO
conference in Cuba in 2019. We focus here on the main results of the family ethnography phase, which will
serve as the basis for developing a questionnaire that will be disseminated more widely to French families.
Methods: The family ethnographies consist of two phases. The first phase takes place at home over
several days comprising semi-structured individual interviews with all members of the family completed
with observations made during meals. The second phase takes place in an experimental context on the
Ovalie experimental platform at the University Toulouse – Jean Jaurès. The family meal (chosen by the
child and including all family members) is replicated and recorded on this platform equipped with several
spaces, of which a dining room and a kitchen. A modular observation space, the platform is equipped
with microphones and cameras and allows for the collection of data throughout the process of culinary
preparation and the meal. Extracts of the recording are chosen and used as the basis for: i) reflective
interviews with family members just after the meal; ii) an interdisciplinary analysis including professionals
from the Reference Center for Prader-Willi Syndrome.
Results: Despite the epidemiological situation, 13 families were included in both phases. We conducted
47 individual interviews and 25 observations of preparation and meals at home. In phase 2, we
conducted 13 observations and videos of preparation and meals and 13 group interviews (21 parents,14
children with PWS and 9 siblings). The high level of participation illustrated the interest in this research
by families in Toulouse and other regions of France. We documented parental reactions to children's
"real" eating behaviors: adjustments made on the plate, explanations through interactions between
family members and more. Innovative and complementary data complete what professionals might
already know based on anecdotes communicated to them by families. The data collected allows us to
construct a model to explain food control through the interplay of two dimensions: on one hand, a
material dimension, which includes the food itself and encompasses the location and space of the meal,
and on the other hand, a social dimension which encompasses the child and extends to outside the
family circle. Thus, we observe parental forms of meal regulation that socialize children to table manners
and that build on more or less strong forms of “autonomy”.
Conclusions: Despite the similar recommendations given to parents and caregivers by professionals,
each family manages meals according to what they consider to be "good parenting patterns". Forms of
rationality are expressed in goals and routines that determine parents' behaviours. The findings from this
research could support new initiatives to improve therapeutic education, home life and everyday eating
practices in particular. We also obtained a grant to transpose this programme in Malaysia that will allow
cross-cultural comparison of food management strategies.
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Introduction: The International Prader-Willi Syndrome Organisation (IPWSO) established Project
ECHO® in 2020 in an attempt to reduce marked global health disparities. The ECHO programme,
founded by the ECHO Institute, University of New Mexico, USA, pioneered the use of technology and a
specific philosophy to enable the development of communities of good practice within countries and
globally. To date, no evaluation of the ECHO Model for rare diseases has been undertaken.
Methods: We report on the development of the ECHO programme and its subsequent evaluation
undertaken using a combination of methods including: a) the analysis of routinely kept process
indicators, b) survey data from the attendees of the Leadership ECHO programme; and c) qualitative
analysis of semi-structured interviews with attendees representing countries differing in socio-economic
status.
Results: Feedback and interviews demonstrated the impact of the programme and these were
overwhelmingly positive. We focus on the different topics and challenges presented in the Leadership
ECHO sessions as well as specific themes and details from the feedbacks and interviews ranging from
impact of the sessions on the lives of those with PWS to country-specific problems such as
socioeconomic, geographical and cultural differences.

Conclusions: A small global charity, such as IPWSO, was able to engage with families and
professionals from countries that differed significantly in their expertise and the services they had to offer
for people with PWS. This diverse community remained engaged throughout the ECHO programme and
was able to foster the development of good practice. Findings from this evaluation could be applied to
other rare diseases and help in the reduction of global disparities using the ECHO model.
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Introduction: Our study sought to explore the feasibility of the transdisciplinary remote care of subjects
with Prader-Willi Syndrome (PWS). We believe these results could be a valuable tool for rare diseases
looking to promote and improve access to treatment and care during the pandemic and beyond the
pandemic.
Methods: Data was collected before and during the pandemic onset (2019 and 2020) of patients with
PWS and their caregivers. Different evaluation tools and scales were used taking into consideration the
main clinical characteristics of this syndrome and the impact on caregivers. We assessed the
hyperphagia questionnaire (HQ-CT), height, weight, and body mass index (BMI). The Beery-Buktenica
Developmental Test of Visual-Motor Integration (BeeryTM VMI) 6th edition were evaluated, as well as
the Zarit scale short form and Hospital Anxiety and Depression Scale (HADS). Variables such as
duration of regular transdisciplinary treatment, gender, weight, height, and consistency of assistance
were also taken into consideration. Continue variables were reported as mean±standard deviation and
median (interquartile range) in case of non-uniform distribution. Categorical variables were reported as
numbers and percentages. Comparisons between groups were evaluated using Wilcoxon signed-rank
test. Statistical analyses were performed using SPSS software.

Results: A total of 25 PWS patients were evaluated. The adherence to conventional consultations was
lower than virtual consultations (86.1±13.2% vs 96.1±9.7% respectively, p = 0.001). Furthermore, anxiety
(10.5±3.4 vs. 10.6±4.1, p =0.73) and depression (6.3±3.5 vs. 6.6±4.4, p = 0.80) scores were similar.
Concerning caregiver burden, using Zarit short form in 13 families, we did not identify significant
differences between periods (17.5±7.0, vs. 16.6±6.3, p=0.31). Regarding the nutritional profile, we found
a trend towards significant BMI reduction (30.1±9.1 kg/m2, vs. 28.0±11.7 kg/m2, p = 0.057), and a
nonsignificant reduction in hyperphagia-related behaviors (6.2±4.6 vs. 4.5±2.9, p = 0.22). Finally, we
identified improvements in occupational therapy outcomes including Beery raw (16.7±4.1 vs. 17.4±3.5,
p= 0.08), visual raw (19.4±3.5 vs. 20.5±3.4, p= 0.040), and motor raw (15.9±4.8 vs. 17.5±3.0, p= 0.027).
Conclusions: This study demonstrates that PWS patient's care is feasible by remote via, without
determining the quality of different fundamental parameters in the treatment of this type of patient.
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Introduction: Prader-Willi Syndrome is a disorder of genetic imprinting characterized by the loss of the
paternal copy of 15q11.2-13 with early hypotonia, feeding problems and failure to thrive followed by the
insidious onset of weight gain accompanied by impaired satiation, hypothalamic/pituitary axis dysfunction
and behavioral features including obsessive-compulsive behaviors and anxietyi,ii. In this pilot study, we
will assess whether wearable devices are accepted by children with PWS and their families and whether
data accrued are associated with measures of anxiety and hyperphagia.
Materials and Methods: Our IRB approved study protocol uses the Garmin Vivosmart 4 fitness tracker
device provided to children with the genetically confirmed diagnosis of Prader-Willi Syndrome and their
sibling controls. Devices will provide data on heart rate, interbeat interval, sleep and activity over a 2week period. Demographics, medical history, and anthropometry will be collected at the start of the 2week study period and at the end of the study along with the Prader-Willi Syndrome Acuity Scale, Child
Behavior Checklist, and Hyperphagia Questionnaire for Clinical Trials along with daily situational anxiety
assessments by parents and children.
Preliminary Results: Six families consented and enrolled in the pilot study in January 2022. Five
families are White and 1 family is Asian. Two sibling pairs are same sex; 4 of the PWS children are girls
(genetic subtypes: 3 deletion/1 UPD) and 2 are boys (genetic subtypes: 1 deletion/1 UPD). The mean
age of the children with PWS is 12.3 ± 2.5 years and of siblings is 13.1 ± 3 years. Mean BMI z-score is
0.65 ± 0.8 for the children with PWS and 0.28 ± 0.9 for siblings. Full study data will be presented at
IPWSO.
i
ii

Bittel Dc, Butler MD. Prader-willi syndrome: clinical genetics, cytogenetics, and molecular biology. Exp Rev Mol Med
2005;7:1-20.
Butler MG, Hanchett J, Thompson T. Clinical findings, and natural history of Prader-willi syndrome. In Butler MG, Lee PDK,
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Introduction: Low levels of vitamin D (25OHD) are associated to obesity in adult as such as in children.
25OHD levels in patients with Prader-Willi Syndrome (PWS), the most frequent cause of genetic obesity,
is still debated. PWS patients showed a peculiar fat mass distribution and insulin resistance (IR). Body
Mass Index-SDS (BMI-SDS), Growth Hormone Therapy (GHT), and puberty onset seem to interact with
25OHD levels. Outcomes: (1) To analyze 25OHD levels in pediatric PWS patients in comparison with a
control group (CNT) (2) To evaluate a possible correlation between BMI-SDS, HOMA-IR, puberty, GHT,
and 25OHD levels.
Methods: This is a cross-sectional, case-control, multicenter study including 192 genetically confirmed
PWS and 192 CNT patients, aged 3 to 18 years, matched 1:1 for age, gender, BMI-SDS, Tanner stage,
sun exposure, and month of recruitment.
Results: (I) No statistically significant differences in 25OHD levels were observed between the PWS
population and the CNT (PWS 24.0 ng/mL vs CNT 22.5 ng/mL, p>0.05), OR= 0.89 (95% CI, 0.58 to
1.35); (II) HOMA-IR, onset of puberty and BMI-SDS among both PWS and CNT populations did not
correlate with 25OHD levels; (III) Levels of 25OHD did not correlate with GHT (previous or ongoing).

Conclusions: PWS and CNT patients showed similar levels of 25OHD. We did not observe a
correlation between HOMA-IR/onset of puberty/BMI-SDS/GHT and 25OHD levels in PWS and CNT
cohorts.
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Introduction: Energy requirements for adults with Prader-Willi Syndrome (PWS) have evolved from 8.4
to 14.6kcal/cm height 1 to 10.0 to 14.0 kcal/cm height2. Weight reduction requirements for energy are
suggested to lie at 6-8 kcal/cm height3. These are recommends based on a small number of people with
PWS from three decades ago. These recommends result in hypocaloric intakes of as little as 800
kcal/day to achieve weight loss. Hypocaloric intakes make achieving a diet sufficient in macronutrients
and micronutrients difficult and can compound the restrictive experience of food for the person with
PWS. Clinical experience has showed that gradual and continuous weight loss can be obtained in
individuals with PWS at intakes over 6-8 kcal/cm height3.
Methods: Dietary intake of adult with PWS was analyzed using nutritional analysis software NutriticsTM.
Dietary intakes were weighed by staff and detailed instructions recorded. Weight was monitored four
weekly. Food security measures in place, such as no access to kitchen and supervision with meals.

Results: Over a eighteen month period the adult with PWS achieved at 54% decrease in body weight,
resulting in a reduction in BMI from 64.2 kg/M2 to 32.1kg/M2. This gradual weight loss was achieved at
11.6kcal/cm height, nearly 50#% higher than the recommended 6-8 kcal/cm height3.
Kcal/day
Kcal/cm height per day
Kg/week weight loss
1930kcal
12.3 kcal/ cm height
In weight maintenance
1820kcal
11.6kcal/cm height
0.47kg/week
1780kcal
11.4kcal/cm height
0.83kg/week
1510kcal
9.6kcal/cm height
2.15kg/week
Table 1: Energy intake per day, kcal/cm height and weight loss (kg) per week

Conclusion: Current energy requirement recommendations for weight loss are based on a small
sample size of adults with PWS. While the gold standard for measuring energy expenditure “Double
Labelled Water” is expensive advances in nutritional analysis programs and monitoring of weight and
body composition changes have excelled since the original research. The collection of detailed dietary
intakes, weight and body composition in a large and more diverse group of adults with PWS may help in
developing energy requirement recommendations for weight loss that are more accurate for this
population and allow for sustained weight loss with sufficient intakes of other macro and micronutrients.
1. Holm, V.A. and Pipes, P.L., 1976. Food and children with Prader-Willi syndrome. American Journal of Diseases of Children,
130(10), pp.1063-1067.
2. Hoffman, C.J., Aultman, D. and Pipes, P., 1992. A nutrition survey of and recommendations for individuals with Prader-Willi
syndrome who live in group homes. Journal of the American Dietetic Association, 92(7), pp.823-831.
3. PWSA UK. 2022. Useful Information for Dietitians managing PWS patients- PWSA UK. (Online) Available at:
https://pwsa.co.uk/dietary-management. (Accessed 1st of February 2022).
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Introduction: As a complex neurodevelopmental disorder, Prader-Willi syndrome (PWS) represents a
development challenge for the children, limiting their socialization, especially around food. Medical
experts agree that behavioral interventions are possible, although those have yet to be defined. This
presentation aims to contribute to the description and understanding of the food socialization of children
with PWS and strategies from the families and caregivers in the Malaysian context, prior to comparison
with a mirror study conducted in France.

Methods: This presentation derives from ongoing ethnographic observations of children’s interactions
with their families – both nuclear and extended – as well as their caregivers in a controlled sociobehavioral laboratory. Families were recruited from the pediatric clinic of the University of Malaya Medical
Centre and the Association of Prader Willi Syndrome Malaysia. We investigate how social norms are
internalized and operationalized (or not) in eating practices.
Expected Results: The structures of the households are commonly encompassing several generations
under the same roof and around the family dinner table. Also, domestic helpers from neighboring
countries are frequently living in the households. Therefore, the involvement of grandparents and maids
in addition to the nucleus family in daily child-rearing and food-related activities is common. Also, as
demonstrated by the Malaysian Food Barometer, the food habits are highly reflective of the multi-cultural
context of the country. With these two characteristics, the Malaysian context is specific by the diversity of
the situations that children with PWS and their families face. Henceforth, it sheds light on the
(im)possible flexibility of the social learning processes and the social and material (in)variants of the
strategies established by the families.

Conclusions: The conclusions are expected to be used in support of the development of behavioral
interventions, with the goals of increasing their autonomy, and enhancing the quality of life of the children
and that of their families.
Acknowledgements: This study is a part of the Hubert Curien Partnership France-Malaysia Hibiscus
(PHC Hibiscus) Grant titled “The Socialization of eating practices in children with Prader-Willi syndrome”
(MYPAIR/1/2020/SS05/TAYLOR/1), which is a mirror study of “Socialisation des Pratiques alimentaires
des Enfants avec un Syndrôme Prader-Willi” (SoPAP – translation Socialisation of Food Practices of
Children with Prader-Willi Syndrome).
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Introduction: Obesity is one of the main clinical characteristics and is responsible for comorbidities that
impact the health and quality of life of individuals with Prader Willi syndrome (PWS). Obesity is often
believed to be an inherent feature of PWS, despite established treatments. The purpose of this work is to
describe the feasibility of achieving a better nutritional diagnosis, including normal weight, in individuals
diagnosed with PWS, through specific nutritional interventions within the framework of a transdisciplinary
treatment and without resorting to pharmacological treatments nor growth hormone.
Methodology: This observational study compared the anthropometric measurements weight, height
and body mass index (BMI) of PWS, at the beginning of treatment, and their last weight measure. The
nutritional intervention is based on the implementation of food safety measures. Intervening in the
structure of the diet, in the access to food and manipulation, a hypocaloric plan and the awareness of
caregivers about eating behavior, to achieve a healthy environment for the individual with PWS.

Results: A sample of 24 patients with PWS (37.5% women) between 13 and 42 years of age and
(62.5% men) in an age range of 13 to 42 years were included. After a median duration of treatment of 52
months (interquartile range 23-116 months) The mean BMI decreased significantly (baseline 40.2 kg/m2,
vs. current 28.1 kg/m2; p < 0.0001). There were no significant changes from baseline to current height; p
< 0.085. At the start of treatment, 20 (83%) patients had a diagnosis of obesity, of which 9 (38%) had
grade III obesity; while currently only 6 (25%) patients persist with a diagnosis of obesity, presenting only
2 (8%) grade III obesity, 18 (75%) between normal weight and overweight.
Conclusion: According to the results obtained, we can observe a consistent and systematic reduction in
weight and BMI. Nutritional interventions indicated in the framework of transdisciplinary treatment could
be effective. These results are encouraging, especially for individuals with PWS who do not have access
to growth hormone (GH) and until the scientific community advances in studies for the use of drugs that
help hyperphagia and weight control.
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Introduction: Body image is the representation that each person builds in their mind and the experience
they have of their own body. Our aim is to evaluate body image perception in Prader Willi
Syndrome(PWS), as it is sought to establish the way in which patients perceive, feel and act with respect
to their own bodies. Moreover, evaluate if there could be a correlation between self-perception and index
of perceptual reasoning (PRI). Considering obesity and intellectual disability are important clinical
characteristics of PWS, hence how crucial nutritional and psychological support could be for these
patients.
Methodology: This is an observational study evaluating patients with PWS using Stunkard Scale and
Wisc - IV y Wais II questionnaires as well as evaluating their BMI (body max index) and Nutritional
diagnosis. Statistical Analysis was performed with SPSS software and descriptive statistics were used
for BMI, PRI, and IQ data. Additionally, ANOVA, T-test, independent sample test, and Chisquare were
used once needed.

Results: Of 21 patients evaluated all are cognitively impaired, however, 90,5% have a mild intellectual
disability. Considering the BMI of our patients, 42,9% of our patients are normal weight (BMI 18,5-24,9
kg/m2), 28,6% are overweight (BMI 25-29,9kg/m2) and 28,5% are obese (>30,0 kg/m2). According to
Stunkard Scale, 52,4% underestimate, 38,9% identify correctly and 9,5% overestimate their image.
Once comparing IQ with Stunkard Scale the ones that incorrectly identified their image presented lower
IQ mean than those that correctly identified it (55,0 ± 7,4 VS 60,0 ± 4,8,) (p=0,10) as well as for PRI
mean (60,23 ± 7,2 Vs 67,63 ± 8.1) (p=0,43).

Conclusion: We observe that the majority of our patients tend to distort their body image perception,
underestimating. However, we saw that the patients that incorrectly recognized their image presented a
lower IQ mean than those that identified it correctly. Moreover, it was statistically relevant the correlation
between distorted body image perception and lower PRI means.
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Introduction: Thanks to improved medical care and the advances in technology, many patients with
Prader-Willi syndrome now live longer and reach adulthood: this requires the recognition at a local level
of appropriate structures and reference models for this age group, including the transition period. Starting
from these assumptions, and from the need to avoid leaving families with PWS on their own, a project
was born for the “transition” of these patients from pediatric to adult management.

Methods: Each patient with a genetically confirmed diagnosis of PWS is assessed collectively during the
first “transition visit” focusing on the main classical-assistance problems, on the basis of which a
subsequent diagnostic therapeutic path is set up in the Day Hospital regime according to the needs of
the case. At the end of these visits, the family and the patients are provided with an indication for a
correct therapeutic approach and for the subsequent follow-up.
Results: Up to now, 55 patients (30F,25 M) with mean age ± SD: 30 ± 9.9 years have been taken into
care (from September 2020) - range 18.3÷57.6 years; median 27.4 years, BMI (kg/m2): 37.3±12.8,
median 33.9 (5 PWS had normal weight). Del15 (n.29), UPD15 (n. 25), imprinting defect (n.1).

The patients came mainly from Central-Southern Italy. Forty patients (73%) were treated with GH in
pediatric age and 5 of them still in adulthood. Impaired glucose metabolism was recognized in 49% (n.
11 affected by type 2 diabetes). The other major clinical problems were: hypogonadism (76%),
hypothyroidism (18%), osteoporosis/osteopenia (51%), OSAS (56%), hepatic steatosis (77%),
behavioral problems (80%). Scoliosis was present in 91% of these cases. 14 subjects (25%) underwent
bariatric surgery. All subjects were still living with their families, except 2 institutionalized.

Conclusions: In consideration of the clinical complexity of PWS, the Adult Center must have an
integrated multidisciplinary team that allows an adequate approach to the food, endocrine, psychiatric
and socio-environmental problems peculiar of PWS, through the involvement of the adult endocrinologist
and other figures, medical and non-medical, who actively collaborate with the pediatric team and with the
family.
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#58 Three years of growth hormone (GH) treatment in young adults with
PWS previously treated with GH during childhood: Effects on
cognitive functioning
D.J.Timmermans1,2, E.F.Mahabier1,2, L. Grootjen1,2, A. Juriaans1,2, A.C.S. Hokken-Koelega1
1

2

Dutch Growth Research Foundation, Rotterdam, The Netherlands
Department of Pediatrics, Subdivision of Endocrinology, Erasmus University Medical Center-Sophia Children’s
Hospital, Rotterdam, The Netherlands

Email addresses: d.timmermans@kindengroei.nl ; e.mahabier@kindengroei.nl ; l.grootjen@kindengroei.nl ;
a.juriaans@kindengroei.nl ; a.hokken@erasmusmc.nl

Introduction: Most patients with Prader-Willi syndrome (PWS) have a mild to moderate cognitive
impairment. Growth hormone (GH) treatment has positive short- and long-term effects on cognition in
children with PWS. Few studies, however, have investigated the effects of GH on cognitive functioning in
adults with PWS.
Objective: To investigate the effects of 3 years GH treatment on cognitive functioning in young adults
with PWS who were GH-treated during childhood.
Design: Open-label, prospective study.

Setting: Dutch PWS Reference Center

Methods: Patients were treated with 0.33 mg GH/m²/day (~0.012 mg/kg/day). Cognitive functioning was
measured by Wechsler Adult Intelligence (WAIS) tests.

Results: 48 young adults with PWS with a median age of 18 (IQR 17 – 20) years were tested.
Estimated mean (95% CI) Total, Verbal and Performance IQ remained stable during 3 years of GH
treatment. Total IQ being 66 (63-69) at start and 67 (63-71) after 3 years, p=0.19; Verbal IQ being 65 (6168) and 65 (61-69), resp., p=0.8 and Performance IQ being 67 (63-71) and 68 (63-72) resp., p=0.4. 23%
of the young adults at start, and 34% after 3 years, had a Total IQ above 70, the cut-off for mental
disability.
Conclusions: Three years of GH treatment with a lower dose in young adults with PWS maintains Total,
Verbal and Performance IQ.
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IPWSO 2022 TRAVEL AND STRATEGIC
GRANT SCHOLARSHIPS

With generous support from Friends of IPWSO (USA) IPWSO was delighted to offer travel scholarships and
strategic grant funding to the following individuals to enable their attendance at IPWSO 2022.
Georgian Apostol (Romania)
Parent.
I want to share ideas and learn
about best practices.

Leticia Guida (Brazil)
Professional.
I am a researcher at Fernandes
Figueira-Fiocruz and I work
closely with the Brazilian PWS
Association.

Karin Clarke (South Africa)
Parent.
I am chairperson for the PWS
Support Group in South Africa.

Lauren Jenner (UK)
Student.
I am a PhD student researching
autism in PWS at the University
of Surrey.

Gabriela Erazo (Ecuador)
Parent.
There is little knowledge about
PWS in Ecuador. We need
international support.

Veronica Lepe (Russia)
Deputy Head of PWS Russia.
Professional. I am helping to
raise awareness of PWS in my
country.

Jorge Estanislao La
Serna Infantes (Peru)
Professional.
I am a Clinical Geneticist
working to create a
multidisciplinary team in Peru.

Esther Mwangi Maina (Kenya)
Professional.
I am a Medical and Molecular
Geneticist and want to raise
awareness of PWS in Kenya.
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Zsófia Gács (Hungary)
Professional.
I am a paediatric
endocrinologist and I regularly
see patients with PWS at
Semmelweis University
Hospital in Hungary.

Walaa Mohamed (Egypt)
Parent.
I am a mother to a 13-year-old
boy with PWS and we want to
establish a PWS organization in
Egypt.

Rebeka Parkanyi (Hungary)
Student.
I am a medical student at
Semelweis University,
undertaking research into the
challenges faced by families of
people living with PWS.

Marina Verbivskaya (Russia)
Parent.
I am founder and head of PWS
in Russia where the syndrome
is under-diagnosed.

Tara Tayib (Iraq) Professional.
I work as a paediatric
endocrinologist and I want to
improve my understanding of
PWS.
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A view of the Burren, Co Clare,
courtesy of Fáilte Ireland

