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SCIENTIFIC CONFERENCE COMMITTEE

Suzanne B Cassidy, M.D.

Dr. Cassidy is currently a Clinical Professor oflRgrics at the University of California, San
Francisco. She is a board certified Clinical Gengttiand Pediatrician whose career includes
doing patient care, teaching for medical studeetdents and advanced trainees, and clinical
research mainly focused on Prader-Willi syndronfe Bas also been the director of clinical
genetics divisions at three medical schools inpt&t. She has conducted multi-disciplinary
specialty clinics for Prader-Willi syndrome sinc@81 and has published widely on her
clinical observations and research on PWS. Shédms the Chair of the Scientific Advisory
Board of Prader-Willi Syndrome Association (USA)tie past, and remains on that board.
And she has been the professional delegate to IP¥#W#®the USA since IPWSO was
established. She has helped to organize severéb@®#hd PWSA(USA) Scientific
Conferences, and is a frequent speaker about P\'@Saht regional, national and

international educational and medical confereneksed to PWS. She is coeditor of the book
Management of Genetic Syndromes, now in ftedition.

Leopold M.G. Curfs, PhD

Professor Curfs is director of the Governor Kren@estre at the Academic Hospital and
Maastricht University. He was rewarded with the v@mor Kremers’ professorship at the
Faculty of Health, Medicine and Life Sciences ofdg@icht University, a research chair in
intellectual disability. He heads the program ‘ligetual Disabilities: a life cycle approach to
valuing people’ within the School for Public Hea#thd Primary Care (Caphri) and the
program ‘Specific syndromes and mental retardatrathin the research institute Growth &
Development. His research is aimed at understarmdeghanisms by which genes affect the
neuropathological underpinning of cognitive andaedral deficits. He has published and
presented extensively on various aspects of Ritilérsyndrome (PWS), most specifically
the medical, behavioral and psychiatric disordansl, comparisons between genetic subtypes.
He is actively involved in IPWSO, where he is a nbemof the Scientific Advisory Board.

He has the chair of the Scientific Advisory BoafdP®Vs in the Netherlands and is a member
of the board of the Dutch Prader-Willi syndromeanrigation. He has published and taught
widely about PWS, helped to organize national amernational conferences about PWS and
is a frequent key-note speaker on PWS.

SCIENTIFIC CONFERENCE ADVISORY BOARD

Daniel Driscoll, M.D., Ph.D., Clinical GeneticisiSA

Tomoko Hasegawa, M.D., Clinical Geneticist, Japan

Anthony Holland, M.D., Psychiatrist, UK

Shuan-Pei Lin, M.D., Clinical Geneticist, Taiwan

Maithé Tauber, M.D., Pediatric Endocrinologist, ira
Duangrurdee Wattanasirichaigoon, M.D., Clinical &sist, Thailand



INVITED SPEAKERS

Daniel J. Driscoll, M.D., Ph.D. FAAP, FACMG

Dr. Driscoll is a Professor of Pediatrics and Geseand Hayward Professor of Genetics
Research at the University of Florida College ofdidane in Gainesville, Florida, USA, He
has been conducting clinical and laboratory reseancPrader-Willi syndrome since the late
80’s and has been a major contributor to our utdeding of the genetics of Prader-Willi
syndrome and genomic imprinting in the PWS regismwall as to elucidation of the natural
history of Prader-Willi syndrome. He is widely pidled on PWS and a major spokesperson
on PWS in the US and internationally. He is a manatb¢he Board of Directors, Clinical
Advisory Board (of which he is Chair) and has bearthe Scientific Advisory Board for
PWSA (USA), and is a member of the Scientific AdvisBoard of IPWSO.

Maithé Tauber, M.D.

Dr. Maithé Tauber is a Professor of Pediatricstaeat! of Pediatric Endocrinology at Hopital
des Enfants in Toulouse, France. She is Coordimtibre French reference center for Prader-
Willi syndrome and chair of the coordination of theench networks for prevention and care
of childhood obesity. She chairs the scientific cattee of the French PWS association. She
has been active in research on obesity in genedairaPrader-Willi syndrome, in particular,
for many years, as well as being the coordinatenaiy studies on growth hormone. She is
widely published on various aspects related tarihaifestations and care of individuals with
Prader-Willi syndrome. She was recently host tinggrnational scientific meeting on Prader-
Willi syndrome aimed at management of affectedvimltials and chaired the scientific
committee for the writing of the recommendationsdimgnosis and care of patients with
PWS that was recently published.

Tsutomu Nakada, M.D., Ph.D., FAAN

Dr. Nakada has established a new research center Brain Research Institute, University
of Niigata, Japan, where he is Chair and Proféessibre Departments of Integrated
Neuroscience, Functional Neurology and Neurosurdgintogical Magnetic Resonance, and
Digital Medicine. He is also on the faculty at theiversity of California in the US. He is
board certified in Internal Medicine (Japan), Néogy (Japan and USA), Clinical
Neurophysiology (USA), and Imaging (USA). He hasibeonducting both clinical and
research work in the US and Japan related to nelera=e, and his group has published
original research on brain findings in Prader-Waiindrome. He was elected a council
member of the Science Council of Japan in 2008.

Dick F. Swaab, M.D., Ph.D.

Dr. Swaab is Professor of Neurobiology at the Maldiaculty, University of Amsterdam in
The Netherlands. He is the Founder and was long-Binector of the Netherlands Brain
Bank. He is leader of the research team on Neyobysiric Disorders for the Netherlands
Institute for Neuroscience. For his work, her reedithe Royal Honour, “Knight in the Order
of the Netherlands Lion”, bestowed by Queen Beaifithe Netherlands in 1998. He has also
received numerous scientific awards and has pudaisiver 450 papers and 190 book
chapters as well as being editor of 24 books aridsseditor of the Elsevier Handbook of
Clinical Neurology. One of his special areas okegsh interest is the hypothalamus, and he
has made original important observations abouhttp®thalamus in Prader-Willi syndrome.



Stewart Einfeld, M.D.
Dr. Einfeld is Chair of Mental Health and Senioiedtist at the Brain and Mind Research

Institute, University of Sydney, Australia. He i€hild Psychiatrist and is a principal
investigator of the Australian Child to Adult Degpment Study, which includes 60 people
with Prader-Willi syndrome. One of his special are&interest and research is gene-to-
behavior pathways in developmental disabilities @@l consequences for families and
communities. Dr. Einfeld is also a co-author of Bevelopmental Behaviour Checklist,
which is widely used for assessment of mental haaltlevelopmental disabilities. He is
conducting a number of treatment trials of autism Brader-Willi syndrome.



7™ International Prader-Willi Syndrome Organisation
Scientific Conference
May 20-21, 2010; Taipei, Taiwan

Thursday, May 20
8:45-9:15 Opening Ceremony

9:15-9:30 Welcome to Scientific Conference
Leopold Curfs and Suzanne Cassidy

9:30-10:45 Session 1: Medical and Genetic Issues
Moderator: Shuan-Pei, Lin, MD (Taiwan)

9:30-10:00 INVITED SPEAKER: Daniel Driscoll (USA):
Clinical and genetic overview of Prader-Willi syndme

10:00-10:15 Margje Sinnema (Netherlands):
Ageing in Prader-Willi syndrome

10:15-10:45 Coffee break

10:45-11:00 Ronnaug Saeves (Norway):
Salivary flow and oral abnormalities in Prader-Wisyndrome

11:00-11:15 Toshiro Nagai (Japan):
Frequency and risk factors for severe scoliosisHrader-Willi
syndrome

11:15-11:30 Tsutomu Ogata (Japan):

Maternal age effects on the changing proportion génetic causes of
Prader-Willi syndrome in Japan

11:30 —11:45 Maria Eugenia Foncuberta (Argentina):

Phenotype/genotype correlation in children with Riar-Willi
syndrome

11:45-12:00 Anne Chun-Hui Tsai (USA):

Patients with Prader-Willi syndrome coexist withhar chromosomal
anomalies: Pure coincidence? Or maybe not?

12:00-12:15 Daniel Driscoll (USA):

Report from the Prader-Willi syndrome research segy workshop,
Bethesda, MD, USA, November, 2009



12:15 - 13:30 Lunch

13:30-15:00 Session Il — Endocrine and Obesitydss
Moderator: Peter Davies, PhD, (Australia)

13:30 — 14:00NVITED SPEAKER: Maithé Tauber (France)
Endocrine dysfunction in Prader-Willi syndrome

14:00-14:15 Stense Farholt (Denmark):
Normal cortisol response to high dose synathen amsllin tolerance
test in children and adults with Prader-Willi syndme

14:15-14:30 Graziano Grugni (Italy):
Prevalence of central adrenal insufficiency in chiten and
adolescents with Prader-Willi syndrome: Preliminargsults

14:30-14:45 Antonino Crino (ltaly):
Evaluation of growth hormone responsiveness to stard and
combined provocative tests in very young childrethaPrader-Willi
syndrome

14:45-15:00 RasmusSode-Carlsen (Denmark):
Two year of growth hormone therapy improves bodyngmsition in
adults with Prader-Willi syndrome

15:00 — 15:30 Coffee break

15:30-15:45 Graziano Grugni (Italy):
Metabolic syndrome among adults with Prader-Walyndrome

15:45-16:00 Alexander Viardot (UK):
Exenatide (Byetta) increases postprandial fullnesghout side effects
in Prader-Willi syndrome: A pilot study

16:00-16:45 Talia Eldar-Geva (Israel):
Hypogonadism in Prader-Willi syndrome: A spectrumoim primary
gonadal to primary hypothalamic dysfunction

16:45-17:00 Yasuhiro Kido (Japan):
Testosterone replacement therapy in 18 adult patsewith Prader-
Willi syndrome

17:00-19:00 Poster Session and Welcome Party

17:00 — 18:00 Presenters of odd numbered abs@matheir posters
18:00 — 19:00 Presenters of even numbered atsaatheir posters

19:00-21:00 Dinner for Scientists



Friday, May 21

8:00-9:30 Session llI-Neurology
Moderator: Yi-Ning Su, MD, PhD (Taiwan)

8:00-8:30 INVITED SPEAKER : Tsutomu Nakada (Japan):
Fetal to adult type brain conversion in the perita period

8:30-8:45 Ken-Ichi Yamada (Japan):
Brain developmental differences in Prader-Willi sgrome detected
by diffusion tensor imaging

8:45-9:00  Susanne Blichfeldt (Denmark):

Hypotonia in neonates with Prader-Willi syndrome it always seen
at birth but becomes evident after the first days

9:00-9:30  INVITED SPEAKER : Dick Swaab (Netherlands):
Gene expression in brain and premature Alzheimesehse

9:30-11:30  Session IV - Psychiatry and Behavior
Moderator: Anthony Holland, MD (UK)

9:30-10:000 INVITED SPEAKER : Stewart Einfeld (Australia)
Update on Psychiatric Issues in PWS

10:00-10:30 Coffee break

10:30-10:45 Kate Woodcock & Leah Bull (UK):
An examination of the underpinnings of a multi-levetrategy for
addressing the problem of temper outbursts in indivals with PWS
and an initial evaluation of this strategy

10:45-11:00 Varda Gross-Tsur (Israel):

Voluntary fasting in adolescents and adults withdter-Willi
syndrome

11:00-11:15 Joyce Whittington (UK):
Recent mortality rates and risk of dementia in PWS

11:15-12:30 Session V - Databases for Prader-®¥ifidrome
Moderator: Leopold Curfs, PhD (Netherlands)

11:15-11:30 Janalee Heinemann (USA:)
PWSA (USA) family reported medical questionnairestdts

11:30-11:45 Gweanelle Diene (France):
Endocrine disorders in children with Prader-Williygxdrome--data
from 226 children and adolescents of the French dbase



11:45-12:00 Elly Scheermeyer (Australia):

Setting up a national database to capture baselamal follow up data
of children with PWS on GH in Australia and New Zé&and 2009/10

12:00-12:15 Anthony Holland (UK):

The European Prader-Willi syndrome database: A taolsupport
research into a rare syndrome

12:15-12:25 Discussion: All database presenters

12:25-12:30 Closing comments



ORAL PRESENTATIONS

MEDICAL AND GENETIC ISSUES

CLINICAL AND GENETIC OVERVIEW OF PRADER-WILLI SYNDR OME
Daniel J. Driscoll

Departments of Pediatrics and Molecular Genetiddi€robiology, University of Florida
College of Medicine, Gainesville, FL, USA

AGEING IN PRADER-WILLI SYNDROME

Margje Sinnem&? Marian A. MaaskaAt Henny M.J. van Schrojenstein Lantman-de
Valk*®, Constance T.R.M. Schrander-Stunipeéopold M.G. Curfs?

'Department of Clinical Genetics, Maastricht UMGovernor Kremers Centre, Maastricht
University, Maastricht?Department of Health Care and Nursing Science, Maht
University; *Stichting Pergamijn, EchtDepartment of General Practice, Maastricht, The
Netherlands

SALIVARY FLOW AND ORAL ABNORMALITIES IN PRADER-WILL |
SYNDROME

Ronnaug SaevésHilde Nordgardeh Ivar Espelid, Kari Storhaug

TAKO-centre, Lovisenberg Diakonale Hospital, Oleru),rway;2 Department of Pediatric
Dentistry, University of Oslo, Norway.

FREQUENCY AND RISK FACTORS OF SEVERE SCOLIOSIS IN PRADER-WILLI
SYNDROME

Toshiro Nagdi Yutaka Nakamurfa Masataka KakihafiaKazuo Obath Satoru Sakazume
Nobuyuki Murakani.

!Department of Pediatrié®epartment of orthopedics Dokkyo Medical Universiiyshigaya
Hospital, Saitama Japan

MATERNAL AGE EFFECTS ON THE CHANGING PROPORTION OF GENETIC
CAUSES OF PRADER-WILLI SYNDROME IN JAPAN

Keiko Matsubar&? Yuki Kozt?, Kazuo Obata Nobuyuki Murakanf, Tsutomu Ogata
Toshiro Nagdi

! National Research Institute for Child Health and/&epment, Department of
Endocrinology and Metabolism, Tokyo, JapaBokkyo Medical University Koshigaya
Hospital, Department of Pediatrics, Koshigaya, dapa

PHENOTYPE/GENOTYPE CORRELATION IN CHILDREN WITH PRA DER WILLI
SYNDROME (PWS)

M. FoncubertaS. Caino, V. Ardoz, K. Abraldes, V. Fano, L. Gkeff , M. Torrado
Hospital de Pediatria “Prof. Dr. J.P. Garrahan”eBas Aires. Argentina

PATIENTS WITH PRADER-WILLI SYNDROME COEXIST WITH OT HER
CHROMOSOMAL ANOMALIES: PURE COINCIDENCE? OR MAYBE N OT?
Anne Chun-Hui TsaiDavid K Manchester

Section of Clinical Genetics and Metabolism, Depert of Pediatrics, University of
Colorado School of Medicine, USA
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REPORT FROM THE PRADER-WILLI SYNDROME RESEARCH STRA TEGY
WORKSHOP

Daniel J Driscdf, Uta Francke Anthony Goldstone Anthony Holland, Stephen
O'Rahilly®, Rachel Wevrick Theresa V. Strorg

'Departments of Pediatrics and Molecular Genetiddigrobiology, University of Florida
College of Medicine, Gainesville, FL, USADepartments of Genetics and Pediatrics,
Stanford University, Palo Alto, CA, USAMetabolic and Molecular Imaging Group, MRC
Clinical Sciences Centre, Imperial College, LonddK; “Department of Psychiatry and
®Departments of Clinical Biochemistry and Medicitmjversity of Cambridge, Cambridge,
UK; °Department of Medical Genetics, University of AltaerEdmonton, Canada;
"Departments of Medicine and Genetics, UniversitAlabama at Birmingham, Birmingham,
AL, USA.

ENDOCRINOLOGY AND OBESITY

ENDOCRINE DYSFUNCTION IN PRADER-WILI SYNDROME
Maithé Tauber
The French Reference Center for PWS, ToulousecEran

NORMAL CORTISOL RESPONSE TO HIGH DOSE SYNACTHEN AND INSULIN
TOLERANCE TEST IN CHILDREN AND ADULTS WITH PRADER-W ILLI
SYNDROME

Stense Farhdit Rikke Juul VestergaatdHelle Vinthet, Rasmus Sode-Carlsedens
Sandahl ChristiansénJohn R. @stergadrdCharlotte Hayby®

Centre for Rare Diseases, Department of Paediafarfius University Hospital Skejby,
Aarhus, DenmarléDepartment of Endocrinology M, Aarhus Universitysgial, Aarhus,
Denmark;?Department of Endocrinology, Metabolism and Diakegyp, Karolinska
University Hospital, Stockholm, Sweden

PREVALENCE OF CENTRAL ADRENAL INSUFFICIENCY IN CHIL DREN AND
ADOLESCENTS WITH PRADER-WILLI SYNDROME: PRELIMINAR Y RESULTS
Graziano Grugri Antonino Crind, Andrea Corrias Clotilde De Medidi, Stefania Di
Candid, Girolamo Di Giorgid, Alessandro Di Mait Luigi Gargantiri, Lorenzo lughetfi
Antonella Lucé, Benedetta Mariafi Giuseppe Chiumelfp Luciano Beccarfy Alessandro
Salvatont.

Dept. of Pediatrics ofitalian Auxological Institute, Verbania, ItaljBambino Gesu Hospital,
Palidoro-Rome, Italy’Regina Margherita Hospital, Turin, Itak8. Raffaele Hospital, Milan,
ltaly; °Civic Hospital of Treviglio (BG), Italy®Univ. of Modena and Reggio Emilia, Ital{A.
Manzoni Hospital, Lecco, ItalyUniv. of Insubria, Varese, Italy.
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EVALUATION OF GROWTH HORMONE RESPONSIVENESS TO STAN DARD
AND COMBINED PROVOCATIVE TESTS IN VERY YOUNG CHILDR EN WITH
PRADER-WILLI SYNDROME

Antonino Crind, Girolamo Di Giorgid, Sabrina SpefaMaria Cristina Matteolj Guido
Castelli Gattinarg Graziano Grugn,

'Paediatric and Autoimmune Endocrine Diseases Baitbino Gesu Children’s Hospital
Scientific Institute (IRCCS), Palidoro (Romélalian Auxological Institute Foundation,
Piancavallo (Verbania) - Italy

TWO YEARS OF GROWTH HORMONE THERAPY IMPROVES BODY

COMPOSITION IN ADULTS WITH PRADER-WILLI SYNDROME

Rasmus Sode-Carlsedens Bollersléy Thomas Schreing&rdens Sandahl Christianden
Stense FarhditKai Fr. Rabbe Charlotte Hoyby®

Centre for Rare Diseases, Department of Paedia&arfius University Hospital Skejby,
Aarhus, DenmarkiDepartment of Endocrinology, Rikshospitalet, Odlorway;® Department
of Endocrinology, Aarhus University Hospital, AasiDenmark? Frambu, Siggerud, Norwa§/;
Department of Endocrinology, Metabolism and Dialmgyp, Karolinska University Hospital,
Stockholm, Sweden

METABOLIC SYNDROME AMONG ADULTS WITH PRADER-WILLIS YNDROME
Graziano Grugrij Antonino Crind, Andrea Corrias Marco Capp3 Luigi Gargantirf,
Lorenzo lughetfi Karen MarenZj Claudio PagarioLetizia Ragush Alessandro Salvatohi
Alessandro SartoripGiorgio Tonint®, Roberto Vettor, Giuseppe Chiumelfp Paolo
Brambilla™

Dept. of Pediatrics dfitalian Auxological Institute, Verbania, ItalfBambino Gesu Hospital,
Palidoro-Rome, Italy’Regina Margherita Hospital, Turin, ItaCivic Hospital, Treviglio
(BG), ltaly; *University of Modena and Reggio Emilia, Itafig. Raffaele Hospital, Milan,
ltaly; 80asi Maria S.S., Troina (EN), ltaljtJniversity of Insubria, Varese, Italy aftBurlo
Garofalo Hospital, Trieste, ItalyDept. of Internal Medicine, Padua, ItalyASL Milano 2,
Milan, Italy.

EXENATIDE (BYETTA ®) INCREASES POSTPRANDIAL FULLNESS WITHOUT

SIDE EFFECTS IN PRADER-WILLI SYNDROME - A PILOT STU DY.

Alexander Viarddt, Lisa Sz&, Louise Purtefi Georgina LoughndnEllie Smitt?, Herbert
Herzod, Amanda Sainsbury-Safjskatharine SteinbeékLesley V Campbell

'Department of Investigative Medicine, Imperial @gl, Hammersmith Campus,
London,UK;2Clinics for Endocrinology, Diabetes and Clinicalthtion, University Hospital
Zurich, Zurich, SwitzerlanDiabetes & Obesity Research Program, Garvan Inetiifi
Medical Research, Sydney, Austrafirader-Willi Syndrome Clinic, Metabolism & Obesity
Services, Department of Endocrinology, Royal PriAtfeed Hospital, Sydney, Australia,
®Department of Cytogenetics, The Children's Hospitéstmead Clinical School, Westmead,
Australia,®Neuroscience Research Program, Garvan Institutéedical Research, Sydney,
Australia.
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HYPOGONADISM IN PRADER-WILLI SYNDROME: A SPECTRUM F ROM
PRIMARY GONADAL TO PRIMARY HYPOTHALAMIC DYSFUNCTION

Talia Eldar-Gevg Varda Gross-Ts@rFortu Benarroch Orit Rubinsteif, Harry J Hirsch
'Reproductive Endocrinology and Genetics Unit, Depant of Obstetrics and Gynecology,
Shaare Zedek Medical Center, the Hebrew Univerdéyysalem, IsraelNeuropediatric
Unit, Department of Pediatrics, Shaare Zedek Médiemter, the Hebrew University,
Jerusalem, IsraelChild and Adolescent Psychiatry, Hadassah MounpSsdiospital,
Jerusalem, Israel

TESTOSTERONE REPLACEMENT THERAPY IN 18 ADULT PATIEN TS WITH
PRADER-WILLI SYNDROME

Yasuhiro Kido, Kazuo Obata, Takayoshi Tsuchiya, Yuuzou Tomitahiuki Murakami,
Toshiro Nagai

Department of Pediatrics, Dokkyo Medical Univerdftyshigaya Hospital, Saitama, Japan

NEUROLOGY

CONVERSION OF BRAIN CYTOSOL PROFILE FROM FETAL TO A DULT TYPE
TAURINE-NAA EXCHANGE

Tsutomu Nakada

Departments of Integrated Neuroscience, FunctiNiealrology and Neurosurgery, Biological
Magnetic Resonance, and Digital Medicine, Braindaesh Institute, University of Niigata,
Japan; Council Member, Science Council of Japan

BRAIN DEVELOPMENTAL DIFFERENCES IN PRADER-WILLI SYN DROME
DETECTED BY DIFFUSION TENSOR IMAGING

Ken-ichi YamadaYuji Suzuki, Tsutomu Nakada,

Center for Integrated Human Brain Science, Braiadaech Institute, University of Niigata,
Japan

HYPOTONIA IN NEONATES WITH PRADER-WILLI SYNDROME IS NOT
ALWAYS SEEN AT BIRTH BUT BECOMES EVIDENT AFTER THE FIRST DAYS
Susanne Blichfeldt

Department of Pediatrics, Glostrup University HtslpiGlostrup, Denmark

PRADER WILLI SYNDROME: GENE EXPRESSION AND PREMATUR E
ALZHEIMER DISEASE

D.F. Swaah U.A. Unmehop4 B. Horsthemkg L.M.G. Curfs?, F. Muscatelff
!Netherlands Institute for Neuroscience, an Ingtinftthe Royal Academe of science,
Amsterdam, the Netherlandsnstitut fur Humangenetik, Universitatsklinikum Ess Essen,
Germany:’Department of Clinical Genetics, Academic Hosplitalastricht and School of
Oncology and Developmental Biology (GROW), Maasitridniversity, Maastricht and
Governor Kremers Centre, Maastricht University, Staaht; /INSERM U901/INMED, Parc
Scientifique de Luminy, Marseille, France.
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PSYCHIATRY AND BEHAVIOR

UPDATE ON PSYCHIATRIC ISSUES IN PRADER-WILLI SYNDRO ME

Stewart Einfeld

Department of Mental Health, Brain and Mind Reskdnstitute, University of Syndey,
Australia

AN EXAMINATION OF THE UNDERPINNINGS OF A MULTI-LEVE L STRATEGY
FOR ADDRESSING THE PROBLEM OF TEMPER OUTBURSTS IN | NDIVIDUALS
WITH PWS AND AN INITIAL EVALUATION OF THIS STRATEGY

Kate A. WoodcocR, Leah E. Bulf', Tony Holland?, Chris Olivef

Cerebra Centre for Neurodevelopmental Disorderso8laof Psychology, University of
Birmingham, Birmingham, UK’CIDDRG, Department of Psychiatry, Cambridge, UK

VOLUNTARY FASTING IN ADOLESCENTS AND ADULTS WITH PR ADER WILLI
SYNDROME.

Fortu Benarroch?, Yehuda Pollak Maayan Wertmahn Larry Genstil, Harry J. Hirsch
Varda Gross-Tsur

MultidisciplinarryClinic for PWS, Neuropediatric Unit, Department of Pediatrics, 8ba
Zedek Medical Center, the Hebrew University, Jdamalsrael,

2 Child and Adolescent Psychiatry, Hadassah-Hebraivessity Medical Center,
Jerusalem, Israel

RECENT MORTALITY RATES AND RISK OF DEMENTIA IN PWS
Joyce WhittingtonTony Holland
University of Cambridge, Department of Psychiatrgarning Disabilities Section, UK

DATABASES FOR PRADER-WILLI SYNDROME

PWSA (USA) FAMILY REPORTED MEDICAL QUESTIONNAIRE RE SULTS

Janalee HeinemahrBarb McManu$ Anne Chun-Hui Tsai

'Prader-Willi syndrome Association (USA), Saraséia, USA -2Prader-Willi syndrome
Association (USA), Sarasota, FL, USAClinical Genetics and Metabolism, Department of
Pediatrics, University of Colorado School of Medei Denver, CO, USA

ENDOCRINE DISORDERS IN CHILDREN WITH PRADER-WILLI S YNDROME -
DATA FROM 226 CHILDREN AND ADOLESCENTS OF THE FRENC H DATABASE
G. Diene E. Mimoun, C. Molinas, M. Tauber

On behalf of the French Reference Centre for PWS

14



SETTING UP A NATIONAL DATABASE TO CAPTURE BASELINE AND FOLLOW
UP DATA OF CHILDREN WITH PWS ON GH IN AUSTRALIA AND NEW
ZEALAND 2009/10

Elly Scheermeyér Mark Harrig, Patricia Crock Charles Verge Geoff Ambler, George
Werthef, Philip Bergmaf Jenny Coupéy Catherine ChoorigPaul Hofmaff, Mieke Van
Driel', Peter Davie'$

The University of QueenslarfdBond University, QLD?Mater Hospital, QLD>John Hunter
Children’s Hospital, NSW!Sydney Children’'s Hospital, NS\WEhe Children's Hospital at
Westmead, NSWPRoyal Children's Hospital, VICMonash Medical Centre, ViéWomen's
and Children’s Hospital, SAPrincess Margaret Hospital, WALiggin's Institute, NZ;
YBond University, QLD:*Children Nutrition Research Centre, QLD.

THE EUROPEAN PRADER-WILLI SYNDROME DATABASE: ATOOL TO
SUPPORT RESEARCH INTO A RARE SYNDROME

A. Holland", J. Whittingtol, O. Cohefy L. Curfs, B. Horsthemk& A.-C. Lindgren, C.
Nourissief, N. Sharm§ A. Vogel$.

'Department of Psychiatry, University of Cambridgé 2HC-Forum, Grenoble, France
3University of Maastricht, Maastricht, The Nethedafiinstitut fir Humangenetik Essen,
GermanyKarolinska Institute, Swedéipreviously PWSA FrancBWS Association (UK),
Derby, UK®Catholic University of Leuven, Leuven, Belgium
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POSTER PRESENTATIONS
(Left hand numbers correspond to poster number)

MEDICAL

. 11 YEARS OF TREATMENT OF CHILDREN AT THE CENTRE FOR

CHILDREN WITH PWS IN HILDESHEIM: RESULTS AND PROBLE MS
Constanze Laemmer
Childrens Hospital St Bernward Krankenhaus Hildesh&ermany

. BENEFITS OF A MULTI-DISCIPLINARY CLINICAL APPROACH TO

PRADER-WILLI SYNDROME CHILDREN

Jennifer DonnellySinead ArchboldOhn Nyunt
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INVITED SPEAKER:
CLINICAL AND GENETIC OVERVIEW OF PRADER-WILLI SYNDR OME

Daniel J. Driscoll

Departments of Pediatrics and Molecular Genetiddi€robiology, University of Florida
College of Medicine, Gainesville, FL, USA

Prader-Willi syndrome (PWS) is the most frequeniggnosed genetic cause of obesity. It
also was the first recognized human disorder relaieggenomic imprinting. PWS occurs by
one of three main mechanisms resulting in the f@ibf expression of genes located on the
paternally inherited chromosome 15: 1) paternbdtan of the 15g11.2 region; 2) maternal
uniparental disomy of chromosome 15 or 3) a defetite imprinting process in 15q11.2.

The obesity in PWS typically begins between 2-4yed age if the diet is not appropriately
managed. Remarkably, as neonates there is antadoraplete absence of an appetite drive.
The appetite gradually increases in infancy anty efildhood such that by about 8 years of
age the individual with PWS has an insatiable afgpeihrough careful longitudinal studies
we have been able to discern 6 distinct nutritigrieses in PWS. This makes PWS an ideal
model system to dissect the various metabolic amohbnal components in appetite
regulation and the development of obesity.

In addition, PWS affects a number of other bodyesys including endocrinologic,
pulmonary, orthopedic, gonadal, cognitive, behaliaphthalmologic, dermatologic and
gastrointestinal. Early diagnosis is importantdtiective long-term management and
prognosis in this highly variable disorder.
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AGEING IN PRADER-WILLI SYNDROME

Margje Sinnem¥’, Marian A. MaaskaAt“® Henny M.J. van Schrojenstein Lantman-de
Valk®*® Constance T.R.M. Schrander-Stunipetopold M.G. Curfs?

!Department of Clinical Genetics, Maastricht UMGovernor Kremers Centre, Maastricht
University, Maastricht®Department of Health Care and Nursing Science, \iahs
University; *Stichting Pergamijn, EchtPepartment of General Practice, Maastricht, The
Netherlands

AIM: Little is known about the ageing process imgmns with Prader-Willi syndrome (PWS).
The aim of this study is to increase the knowleglgeut health in adults with PWS.
METHOD: Data regarding morbidity, behaviour andgswtry of 102 adults with PWS (age
range 18-66 yrs) were collected through semi-atirect interviews. Medical data were
retrieved from physicians.

RESULTS: Genetic testing showed 55 persons (54%) avpaternal deletion, 44 persons
(43%) with a mUPD and 3 persons (3%) with a dedbéthe imprinting center. The observed
distribution in our study differed from the liteua¢ (70% deletion, 30% mUPD), and was
statistically significant (z-score: p<0.05). Thiasvmainly due to a higher proportion of
mUPD in the advanced age groups. Results showedntirdidity in adults with PWS is
striking. The majority (56%) of adults with PWS wesbese (BMI>30). Diabetes mellitus
(17%), hypertension (9%), leg edema (56%), eryap€B8%), osteoporosis (16%),
pneumonia (14%) and constipation (38%) were comrRskichiatric episodes were present in
37/97 persons, mainly psychosis and affective diesa. The results on obesity-related
problems, psychiatry, dermatology, genetics andatie@ng process in general will be
discussed during the presentation.

CONCLUSION: Our study population had a much broagr range, compared to other
studies, because of a predominance of elderly pddpk) with PWS. In other studies these
elderly persons might have been undiagnosed aondf@@rreported, due to a lack of genetic
diagnosis. The results of this study serve as imesiiformation for further longitudinal
research on the ageing process in PWS. The infamaill be used to adjust guidelines for
preventive management.

24



SALIVARY FLOW AND ORAL ABNORMALITIES IN
PRADER-WILLI SYNDROME

Ronnaug SaevésHilde Nordgardeh Ivar Espelid, Kari Storhaud)

! TAKO-centre, Lovisenberg Diakonale Hospital, O$limrway;? Department of Pediatric
Dentistry, University of Oslo, Norway.

INTRODUCTION: Persons with Prader-Willi syndrome (PWS) have spahick and sticky
saliva. High caries activity, poor oral hygiene axtreme tooth wear have been described in
case reports. Oral and dental problems have ratéttle attention by researchers. The aims
of the study were to examine salivary flow rate dedcribe oral and dental characteristics in
Prader-Willi syndrome.

METHODS: Fifty-one individuals with PWS, aged 5-¥dars and an age and sex-matched
control group were examined with regard to saliilow rates, dental caries experience,
gingival inflammation, enamel defects and tooth wBath unstimulated and chewing
stimulated whole saliva as well as taste-stimulpiedtid salivary flow rates were measured.
The presence or history of dental caries was eteduaoth clinically and on radiographs.
Tooth wear was evaluated according to a 4-poirestae Jonkoping-index. An individual
tooth wear index ) was created on the bases of the scores of immisaiclusal wear for
each tooth.

RESULTS The average flow rate for unstimulated saliva (QW@&s 0.12+0.10 ml mihfor
individuals with PWS compared with 0.32 + 0.20 nihihfor controls (p<0.0001). Chewing
stimulated flow rate (SWS) was 0.41+0.35 ml thiior the PWS group compared with
1.06+0.65 ml mift for the control group (p<0.0001). Taste-stimulgpedotid saliva was not
found to differ significantly between the persoritnPWS and healthy controls. There was
no significant difference in caries experienceha primary dentition. Caries experience in
permanent teeth (persons >18 years) was high@eindntrol group (p=0.04). The median
Gl-index (gingival inflammation) was significanthigher in the PWS group compared with
the control group (p=0.04). The number of surfaaféscted with enamel defects was 3.5(1.0-
8.8) in the study group and 4.0(0.5-7.0) in thetadrmgroup (p=0.76). The median tooth wear
index I, was 7.5 (0-100) in the PWS-group and 2.2 (0-1id. e control group (p<0.0001)
CONCLUSIONS Low whole salivary flow and tooth wear are very eoan in individuals
with PWS. Taste-stimulation may increase salivowfrates in this group. The oral hygiene
in the studied population with PWS was generallgrdaut the dental caries experience was
not increased. This may reflect a low sugar diefttaght follow-up regimes.
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FREQUENCY AND RISK FACTORS OF SEVERE SCOLIOSIS
IN PRADER-WILLI SYNDROME

Toshiro Nagdi Yutaka Nakamurfa Masataka KakihafiaKazuo Obatg Satoru Sakazume
Nobuyuki Murakani.

!Department of pediatricepartment of orthopedics Dokkyo Medical Universiiyshigaya
Hospital, Saitama Japan

INTRODUCTION: The frequency of scoliosis in Prad&illi Syndrome (PWS) is known to
be as high as 50 to 80%, but the frequency of sesasliosis and risk factors for progression
of scoliosis have not been reported.

PURPOSES & METHODS: The purposes of this studyhacefolds. First, we investigated
the frequency of scoliosis (Cobb angle >10°) amitlience of severe scoliosis (Cobb angle
>40°). Second, in order to find out the risk fastexacerbating scoliosis, we classified
scoliosis according to the shapes and evaluateprdgmosis.

SUBJECTS: One hundred fifty-six patients with PWi&¢ian age: 12 years (1-53);
genotypes: deletion 115 patients, uniparental dys@u®D) 36, imprinting center (IC)
abnormality 2, chromosomal aberration 3) were itigaged.

RESULTS: Sixty-four patients had scoliosis (41%ba@angle>10°) and 16 of them showed
severe scoliosis (10%, Cobb angle >40°). The frequef scoliosis increased with age. No
significant differences in frequency of scoliosiere seen by sex and genotypes. The shape of
scoliosis was classified into 3 types: lumbar-cuttieracic-curve and double-curve. Lumber-
curve type included 36 patients; all patients ekome showed left convex with severe
scoliosis in 2. Thoracic-curve type included 6 @ats; all showed right convex with severe
scoliosis in 2. Double-curve type included 22 patseall showed a right-thoracic and a left-
lumbar curve with severe scoliosis in 12.

DISCUSSION: The frequency of scoliosis in Japarege&nts was 41 % which was lower
than that of Caucasian. The frequency of severostowas about 10 % of all patients
(16/156 patients) and 25% of the patients withiesw (16/64 patients). With respect to the
shape of scoliosis lumbar type was the most comamoihdouble-curve type had a tendency
of rapid progression. All of these patients withiese scoliosis had surgical indication. About
half (12/22 patients) of the double-curve type skdwevere scoliosis indicating that this type
should be carefully monitored.

26



MATERNAL AGE EFFECT SON THE CHANGING PROPORTION OF
GENETIC CAUSES OF PRADER-WILLI SYNDROME IN JAPAN

Keiko Matsubar&? Yuki Kozi?, Kazuo Obata Nobuyuki Murakanfi Tsutomu Ogata
Toshiro Nagdi

! National Research Institute for Child Health and/&epment, Department of
Endocrinology and Metabolism, Tokyo, Japabokkyo Medical University Koshigaya
Hospital, Department of Pediatrics, Koshigaya, dapa

INTRODUCTION: Microdeletion of the paternally inhiexd 15911-13 imprinted domain and
upd(15)mat are known to occur in ~70% and ~25%ratlér-Willi syndrome (PWS) patients,
respectively. However, Whittington et al. (2007y&aeported an increase in the frequency of
upd(15)mat among the children aged under 5 yeateitUK, with the frequencies of
microdeletions and upd(15)mat being 44% and 50%peaetively. This phenomenon may be
due to advanced maternal age that is widely obdarvdeveloped countries, because
upd(15)mat usually result from trisomy rescue, addanced maternal age is a risk factor for
the development of trisomies such as Down syndrdrmexamine this possibility, we

studied Japanese patients with PWS.

METHODS: We performed methylation test, FISH, MLR#d microsatellite analysis for
153 patients with PWS with normal karyotype (F:M3&% 0-53 years), and classified them
into four types: (1) deletion type, (2) trisomyaes type disomy, (3) monosomy rescue type
disomy, and (4) other imprinting defects. Then,compared the data from 103 patients born
at or before 2002— (Grl) and 50 patients born englariod 2003—-2009 (Grll).

RESULTS: In Grl, 85 (83%) had microdeletions, 18%d had trisomy rescue type disomy,
and 3 (3%) had monosomy rescue type disomy. In GoI(60%) had microdeletion, 14
(28%) had trisomy rescue type disomy, and 3 (6%d)rhanosomy rescue type disomy. The
frequencies of microdeletion and trisomy rescue tgisomy were significantly different
between the two groups (P=0.001). There was saggmfidifference in the maternal age at
birth between the two groups (median 30, range 8¥s4median 35, range 23-45,
P=0.0004). Between microdeletions and trisomy resgpe disomy, maternal age at birth
was similar (P=0.063) in Grl but was significantiyferent in Grll (P=2.5E-06).
DISCUSSION: These results suggest that advanceernadtage is a risk factor for the
development of trisomy rescue type upd(15)mat ih. Bithough the difference in the
maternal age at birth was significantly differeetween the two different time periods,
further investigations will be required to assémsmaternal age effect on the development of
trisomy rescue type upd(15)mat.
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PHENOTYPE/GENOTYPE CORRELATION IN CHILDREN WITH
PRADER WILLI SYNDROME (PWS)

M. Foncuberta, S. Caino, V. Ardoz, K. AbraldesfPdno, L. Chertkoff , M. Torrado

Hospital de Pediatria “Prof. Dr. J.P. Garrahan’eBos Aires. Argentina

INTRODUCTION: PWS is a multisystemic disorder with complex etiology: paternal
deletion type | and I, maternal uniparental disaimyJPD) and imprinting defects. There are
several clinical—etiologic correlation studies beén deletion and mUPD in patients with
PWS, few of them distinguish between deletions tyged II.

Here we report a large clinical-etiologic correatistudy considering deletion I, Il and UPDm
in children with PWS.

SUBJECTS AND METHODS: 146 PW patients (70/76 F/Maghosed by Southern Blot
methylation test. The genetic subtypes were estaddi using MLPA technique and
microsatellite analysis. The clinical evaluationsWased on Holm'’s criteria. Anthropometric
measures evaluated: weight, height, sitting heigkegd circumference, BMI and parental
height. 1Q and adaptative behavior (AB) were perfed using Wechsler and Vineland tests.
Presence of seizures and puberty signs were afgstered. Statistic Tests: ANOVA:?,
Fisher, Mann-Whitney.

RESULTS: Genetic subtypes were recognized in 1#&tfd children: 38 individuals carried
deletion 1, 44 deletion Il and 64 UPDm. ConsideriAgim’s criteria, hypopigmentation
(p<0.0001) and sleep disturbance/apnea (p=0.0482 Wwigher in the deleted group and no
differences were found between deletion subtypiesilé&® results were found for the presence
of seizures. The three genetic groups did not shdifferences for IQ and AB measures,
mean z score of birth weight, weight, height, sgtiheight and BMI. Conversely, obesity
(BMI>2SD) was more common in girts3 years with deletion Il (p = 0.03). Puberty sigms
girls 3 8 years were also more frequent in this group @&2). On the other hand, the mean
head circumference z score, was lower in the d@gldtgroup (p=0.002).

CONCLUSION: This study provides new data about fheenotypic differences among

etiologic subtypes in children with PWS.
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PATIENTS WITH PRADER-WILLI SYNDROME COEXIST WITH OT HER
CHROMOSOMAL ANOMALIES: PURE COINCIDENCE? OR MAYBE N OT?

Anne Chun-Hui TsaiDavid K Manchester

Section of Clinical Genetics and Metabolism, Depert of Pediatrics, University of
Colorado School of Medicine, USA

INTRODUCTION: Prader—Willi syndrome (PWS) is a cdepmultisystem disorder
characterized by neonatal hypotonia, developmelataly, short stature, obesity, behaviour
problems, hypothalamic hypogonadism, and charatieappearance. A number of sex
chromosome abnormalities have been reported idremlwith (PWS). With an incidence of
1 in 500-1,000 for 47,XXY [Allanson and Graham, 2pand 1 in 10,000-20,000 for PWS
[Spinner and Emanuel, 2002] these two conditionsldvbe expected to occur together by
chance alone in 1 in 5 million to 20 million liverths. In order to assess whether the co-
occurrence of these two conditions in a patientlog related or due to coincidence, we
performed an institutional database search for R@&Xistent with other chromosomal
anomalies.

METHODS: From 1997-2008, 65 patients with PWS ws&en in the out-patient Genetics
Clinics and in-patient services of the ChildrenssHital, a tertiary referral center. Medical
records were reviewed and all PWS patients haddeigblution karyotype, methylation, FISH
and UPD studies where indicated.

RESULTS: Three patients aged 7. 19 and 21 weredftmhave PWS syndrome with other
chromosomal anomalies. Patient one has PWS duatermal UPD and 47, XXY; patient 2
has 22g11.2 deletion and PWS due to microdelegiatient 3 has 8p23.1 deletion and PWS
due to microdeletion. Of interest, one patient, A8ewas found to have Angelman syndrome
due to UPD and XYY. 3/65 is far higher than theestpd incidence by chance alone. Our
patients were ascertained at various ages insteadas newborns, therefore this does not
reflect the true incidence. Clinical manifestati@me more complicated in the 2 patients with
other microdeletions, and the final height is taifethe patient with sex chromosomal
anomalies.

DISCUSSION: Review of the literature found 9 casEBWS with 47, XXY; three of PWS
with 47, XXX and two with 47, XYY. Taken togetheittvour data, we hesitate to attribute
this to a genetic coincidence. Our PWS patient wittiernal UPD 15 and XXY seemed to
suggest nondisjunction occured twice in this indiiNl. The patient with Angelman syndrome
and XYY leads to the observation that paternal WRaPpened twice. Our two patients with 2
microdeletions on different chromosomes suggesteshcosomal instabilityin LCR regions
can occur more frequently in certain individualfilonmay have a genetic predisposition.
However, 2 reported patients (Geffroy et al., 1998waczyk et al., 2004) had a paternally
derived microdeletion of chromosome 1511 and @araek chromosome was shown to be
derived from maternal nondisjunction. Although thechanism of UPD and LCR through
NHNJ seemed different, its coexistence seemed meas®according to new concepts of copy
number variation in human beings. Non-homologousjeming mechanisms are well
known, but recent models focus on perturbation NADeplication and replication of non-
contiguous DNA segments. For example, cellulasst{&@om nondisjunction or leading to
nondisjunction) might induce repair of broken regtion forks to switch from high-fidelity
homologous recombination to non-homologous repiails promoting copy number change,
or microdeletion. Our data also suggest that micayais a more appropriate test for the
diagnosis of PWS than classic HRS and FISH.
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REPORT FROM THE PRADER-WILLI SYNDROME
RESEARCH STRATEGY WORKSHOP

Daniel J Driscdf', Uta Franck& Anthony Goldstorie Anthony Holland, Stephen
O'Rahilly®, Rachel Wevrick Theresa V. Strorg

'Departments of Pediatrics and Molecular Genetiddigrobiology, University of Florida
College of Medicine, Gainesville, FL, USADepartments of Genetics and Pediatrics,
Stanford University, Palo Alto, CA, USAMetabolic and Molecular Imaging Group, MRC
Clinical Sciences Centre, Imperial College, LonddK; “Department of Psychiatry and
5Departments of Clinical Biochemistry and Medicibmiversity of Cambridge, Cambridge,
UK; 6Department of Medical Genetics, University of AtaefEdmonton, Canada;
"Departments of Medicine and Genetics, UniversitAlabama at Birmingham, Birmingham,
AL, USA.

Advances in the fields of genetics, appetite cdn&med neurobiology have established the
foundation for understanding and more effectivedyating Prader-Willi syndrome (PWS), but
critical questions in basic and clinical scienamaé unresolved. A recent workshdhé
Prader-Willi Syndrome Research Strategy Workshigvember 15-17, 2009) brought
together a diverse group of clinical and basicrgses to discuss the strengths, opportunities,
gaps in knowledge, and resources needed to adamseience of PWS. The Workshop was
sponsored by the US National Institutes of Hedlth,Canadian Institutes of Health Research,
and patient advocacy groups, including the Founddtr Prader-Willi Research (FPWR),

the Prader-Willi Syndrome Association (USA) and AR\@anada.

Workshop participants focused on five areas of eagjgrelevant to PWS: Emerging Clinical
Issues, Obesity and Energy Balance, Mental lllaessPsychopathology, Molecular
Genetics, and Animal Models. For each area, theeotstate of knowledge was reviewed,
and basic and clinical research questions wereified. Overarching needs identified by
participants included more detailed analysis ofutugability of phenotype across individuals
and along the developmental spectrum, the apphicati new technology to better
characterize transcripts in the Prader-Willi caticegion and to delineate the function and
targets of the snoRNAs, and the use of mouse amdihun vitro models for molecular target
definition. Additional research focused on theméiology of appetite in PWS, including the
changes associated with the shift from failuréntove to hyperphagia was also recommended.
A strong need to develop standardized measures/&uation of animal models and for
defining behavioral problems and mental illness emphasized. Recommendations for
resource development were also made.

Finally, it was recommended that multidisciplinavgrking groups be convened to provide
recommendations on advancing candidate anti-obasdypsychiatric interventions into
clinical trials, with special attention to definimgformative surrogate endpoints, designing
trials with sufficient power to demonstrate effigaand consideration of the unique ethical,
medical, and logistical challenges that arise irigpening clinical trials in this population.
Enhanced multidisciplinary and international cotledtion will be critical to effectively
moving the field forward.
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INVITED SPEAKER
ENDOCRINE DYSFUNCTION IN PRADER-WILI SYNDROME
Maithé Tauber
The French Reference Center for PWS, ToulousecEran

Prader-Willi syndrome (PWS) is a complex multisystgenetic disorder that arises from lack
of expression of paternally inherited imprinted ggon chromosome 15g11-q13 including
several endocrine dysfunctions whose pathophysjodmgl prevalence are not well
documented.

The pathophysiology of the endocrine dysfunctionseoved in PWS suggest hypothalamic
impairment, which may explain hyperphagia due tleficit of satiety, growth hormone
deficiency (GHD), hypogonadism, hypothyroidism, aagtocin deficicency . Hypothalamic
dysfunction is probably related to pituitary hypagih and other MRI abnormalities of this
brain region. Mouse models, particularly Necdind&out mice, support this hypothesis,
showing a reduced number of oxytocin-containingroesi in the PVN and of luteinising
hormone releasing hormone-containing neurons iptaeoptic. Moreover these
hypothalamic abnormalities are also associated avitbnomic nervous system impairment
including vagal tone defect .

More recent findings : It has been recently rembttat hypogonadism may result from a
central and/or gonadal defect in men as in wom&veted ghrelin levels were demonstrated
in 2002 in PWS and we showed that they were presst in life, thus preceeding
hyperphagia. Nevertheless, succesful decreaserelimglevels obtained in children, as in
adults, using somatostatin analogs failed to indueght loss and significant reduction of
appetite. The exact reason for the early elevatedlating ghrelin is not known. It may be
that therapeutical interventions need to be implgegtin early life. In addition, the suggested
role of hyperghrelinemia in GHD has not been cleddmonstrated. Knowledge of glucose
metabolism impairment,, metabolic syndrome andetiedin PWS is increasing and it seems
likely that these dysfunctions are more frequeantpreviously thought in this population.
The role of GH treatment in this pathophysiologumsler investigation. Recent brain

imaging techniques may help in understanding tka arvolved in hyperphagia and
particularly the connections between the hypothakand the mesolimbic network.

The prevalence of endocrine dysfunction has befinudt to assess and the recent
implementation of national patient databases desdt in great help, albeit the well known
lack of exhaustivity of these data collections.our population, 40% of the children were
overweight or obese. Growth hormone deficiency prasent in 80% of children and 86.7%
were treated, with a height gain of +1 SD and a B&dluction of -0.8 Z-score achieved in the
first year of treatment. Among patients youngentBgears, 46% receive GH treatment.
Hypogonadism was present in 49% of the patients hgpothyroidism in 24.4%. Glucose
intolerance was found in 4% of patients, but ndeias mellitus was detected in the 74
patients who underwent endocrine investigation.

Set up of large international databases and paysagbgical collaborative research projects

are needed in order to increase our knowledgeachahay lead to specific treatment at the
right time.
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NORMAL CORTISOL RESPONSE TO HIGH DOSE SYNACTHEN AND
INSULIN TOLERANCE TEST IN CHILDREN AND ADULTS
WITH PRADER-WILLI SYNDROME

Stense Farhdit Rikke Juul VestergaatdHelle Vinthet, Rasmus Sode-Carlsedens
Sandahl ChristiansénJohn R. @stergadrdCharlotte Hayby®

Centre for Rare Diseases, Department of Paediafarfius University Hospital Skejby,
Aarhus, DenmarléDepartment of Endocrinology M, Aarhus Universitysgial, Aarhus,
Denmark;’Department of Endocrinology, Metabolism and Diahegyp, Karolinska
University Hospital, Stockholm, Sweden

INTRODUCTION: Prader-Willi syndrome (PWS) is assaieid with hypogonadism and
partial growth hormone insufficiency, which are ulgbt to be partly explained by
hypothalamic dysfunction. In addition partial instiency of the hypothalamic-pituitary-
adrenal axis has recently been suggested (de landWijngaarden et al, 2008). They found
an insufficient response to an overnight singleedogtyrapone test in 15 out of 25 (60%)
randomly selected children with PWS.

OBJECTIVE: The aim of the present study was tderrexplore the above mentionned
potentially dangerous condition in PWS by meanssofal clinical tests for adrenal
insufficiency.

METHODS: During a one-year period all PWS patieaitending our out-patient clinic for
rare diseases were consecutively enrolled. All veéinécally and genetically verified as
having PWS (34 deletions, 11 UPD, 2 ID, 10 methgtapositive). Twenty-nine women and
22 men, median age 22 years (range 0.5-44 yeaishadian BMI 22.6 kg/f(range 13.6-
42.7 kg/n), were examined with a standard high dose synad#s (HST). Two women and
6 men, median age 26 years (range 16-36 yearshadin BMI 30.1 kg/m(range 22.7-53.0
kg/n?), were examined with a standard insulin toleraese (ITT). Two out of these 8
persons were also tested using the HST. In caadrittance to our department with acute
illness a spot cortisol was measured. Four adalisdiabetes (two Type 1). One child and 2
adults had hypothyreosis. Thirty-seven were treafittd growth hormone and 16 were treated
with sex steroids. None were treated with systdmidrocortisone.

RESULTS: Median cortisol in the HST at t=0 was hnSol/L (range 58-1020 nmol/L), and
at t=30min was 698 nmol/L (range 474-1578 nmolllljree had a cortisol level less than 550
nmol/L at t=30min, and one of them even less tHahrimol/L. In the latter ITT showed a
normal peak cortisol of 583 nmol/L. Using the I'TNetmedian cortisol at t=0 was 188 nmol/L
(range (175-281 nmol/L), and the median cortis¢+80min was 668 nmol/L (range 502-822
nmol/L).

During the study period three children were adrdittethe acute ward at our hospital. Two
had febrile illness (age 0.42 and 1 year), andhaka first episode of status asthmaticus (age
4 years). The spot cortisol were 1372, 775 and HD80I/L, respectively.

CONCLUSION: In this cohort of 57 children and adulith PWS we were not able to
confirm the finding by de Lind van Wijngaarden ethat patients with PWS are at an
increased risk of having central adrenal insufficie Clinically significant insufficiency of
the hypothalamic-pituitary-adrenal axis in PWSaiser
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PREVALENCE OF CENTRAL ADRENAL INSUFFICIENCY IN CHIL DREN AND
ADOLESCENTS WITH PRADER-WILLI SYNDROME: PRELIMINAR Y RESULTS

Graziano Grugrij Antonino Crind, Andrea Corrial Clotilde De Medic}, Stefania Di
Candid, Girolamo Di Giorgié, Alessandro Di Maib Luigi Gargantini, Lorenzo lughetfi
Antonellz% Lucé, Benedetta Mariafii Giuseppe ChiumelfpLuciano Beccarfa Alessandro
Salvatoni.

Dept. of Pediatrics dfitalian Auxological Institute, Verbania, ItalfBambino Gesu Hospital,
Palidoro-Rome, ltaly’Regina Margherita Hospital, Turin, Ita8. Raffaele Hospital, Milan,
ltaly; °Civic Hospital of Treviglio (BG), Italy®Univ. of Modena and Reggio Emilia, Ital{A.
Manzoni Hospital, Lecco, ItaIiUniv. of Insubria, Varese, Italy.

INTRODUCTION: Retrospective studies estimated yearbrtality rates in Prader-Willi
syndrome (PWS) to be 3% across all ages, with ohesths due to complications
conventionally related to obesity. The etiologytlté increased mortality seen in PWS,
however, is not completely known and an awarersassing that critical illnesses and
sudden death of PWS patients may not be causeldsjtp alone. In this context, a high
prevalence of central adrenal insufficiency (CAlyidg a metyrapone test in children with
PWS has been recently reported (de Lind van Wijrdggaet al., J Clin Endocrinol Metab
2008). Nevertheless, data on the hypothalamictpityiadrenal axis (HPA) in PWS are still
controversial (Nyunt et al., ESPE 2009). Becauseral insufficiency is a life-threatening
disease, its diagnosis should be precise, urgehtadiable. Although the diagnosis of overt
adrenal failure is generally easy, identificatidrasymptomatic patients with subtle
dysfunction of the HPA is still a diagnostic chalie. In this light, Low Dose Short
Synachten Test (LDSST) has been proposed to bétighsitive in the evaluation of the
integrity of the HPA in patients with CAl. Based threse data, we sought to explore the
prevalence of CAl during a LDSST in a group of dréln and adolescents with PWS.
METHODS: Thirty-eight subjects with PWS, 23 malesid5 females, aged 1.1-15.7 yr
(meansSE: 6.00.7), were studied. Fifteen patients had del153,while UPD15 was found
in 10 patients and a positive methylation test dermonstrated in the remaining 13 subjects.
Baseline morning ACTH and cortisol were measureliipwing which, the LDSST started
with the i.v. injection of Ing tetracosactrin (Synacthen, Biofutura Pharmay)it&lood
samples for cortisol determination were taken &00and 60 min. According to current
literature (Maghnie et al, Eur J Endocrinol 20089, have taken into consideration a cortisol
peak response to LDSST less than 20 pg/dl for disigg CAI.

RESULTS: Basal ACTH and cortisol levels were 22.3mng/L (nv: 8-50 ng/L) and 12.8+
pg/dl (nv: 5-25 pg/dl), respectively. The meankpeartisol after LDSST was 31.345

pg/dl, and the average increase from baseline ®a@s-1L1 pg/dl. Thirty-six patients showed
normal cortisol response to LDSST; 2 subjects hadeace of CAl (5.2%).

DISCUSSION: The frequency of CAl was lower in owogp of PWS than those previously
reported. This finding is probably due to the diffiet stimulation test adopted in our study. In
this regard, previous data support the view thaB8D is a simple, reproducible, and
sensitive test. However, the diagnostic value stfistéo evaluate CAl is controversial, and
none of the tests employed can be consideredreligble. Consequently, further studies are
warranted in order to better analyze the prevalefi¢@Al in PWS. In this light, we suggest
that all patients with PWS undergo endocrine evalngo determine if adrenal insufficiency
IS present.
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EVALUATION OF GROWTH HORMONE RESPONSIVENESS TO STAN DARD
AND COMBINED PROVOCATIVE TESTS IN VERY YOUNG CHILDR EN WITH
PRADER-WILLI SYNDROME

Antonino Crind, Girolamo Di Giorgid, Sabrina Spefa Maria Cristina Matteolj Guido
Castelli Gattinarg Graziano Grugn,

'Paediatric and Autoimmune Endocrine Diseases WB@mbino Gesu Children’s Hospital
Scientific Institute (IRCCS), Palidoro (Roméjtalian Auxological Institute Foundation,
Piancavallo (Verbania) - Italy

INTRODUCTION: Growth hormone deficiency (GHD) haselm demonstrated in the
majority of patients affected by Prader-Willi syodre (PWS). GH releasing hormone-plus-
arginine (GHRH + ARG) test has been found relidbtehe diagnosis of GH deficiency,

both in children and adults with congenital hypopé#rism. GHRH+ARG is a validated GH
stimulation test in adult PWS patients. GHRH plugipstigmine (PD) test has been already
used for the diagnosis of GHD in PWS patients ammbnsidered similar to GHRH + ARG
test. The reduced responsiveness to both theseimediests in adult PWS patients does not
seem to be an artefact of obesity. The aim ofgtudy was to evaluate the GH secretory
pattern in very young PWS children and to verifg €éombined administration of
GHRH+ARG or PD could be a useful tool for the diagjs of GHD.

METHODS: We enrolled 27 patients (12 F and 15 Mhwgenetically confirmed PWS (19
had a deletion and 8 had UPD of chromosome 15§ a@*1.3 years (range 0.5-5 years),
height-SDS -1.3+£0.9 (range -2.5 -1 SDS), BMI-SD&t0.6 (range -2.9-2.9 SDS). Only three
patients out of 27 were obese. Nobody was on teattior was treated with GH. All subjects
underwent clonidine (CLO, 150 mcg/m? orally) angdimine (0.5 gr/kg iv) tests (cut-off: 10
ng/ml) and GHRH (1 mcg/kg iv) plus PD (60 mg oraligst (14 patients) or GHRH plus
ARG test (13 patients) (cut-off: 20 ng/ml). IGF{dés were also measured (n.v.: >80 ng/ml).
RESULTS: Serum IGF-1 levels were low in 24/27 (89%alients (45.3 £ 37.5; range 5-191
ng/ml.). GH peak was low in 24/27 (89%) and in Z1iatients (78%) after CLO (6.1+4.3;
range 6-18.3 ng/ml) and ARG (7.7 +£5.9; range 0.6x@/mMml) tests, respectively. Twenty
patients out of 27 (74%) showed a low responsetb standard tests and low IGF-1,
meanwhile five patients (18.5%) showed a normglaoase to one of the standard tests. Only
two patients showed normal response to both stdridats (7.5%) (they showed
simultaneously normal response to combined teatdplv IGF-1). GH peak after combined
test (31.3+11.2; range 1.3-40 ng/ml) was norm&2f27 patients (81.5%) and low in five
patients (18.5%) showing also low GH peak to btdindard tests and low IGF-1. GH peak
after GHRH+ARG test (mean: 36.6+6.7 ng/ml) was &ighan after GHRH+PD (mean:
26.4+12.6 ng/ml) (p=0.0155). No correlation wasndietween BMI and GH peak,
meanwhile a mild positive correlation was foundiesgn BMI and IGF-1 (n 27, r =0.4,
p=0.035). Patients with deletion had higher GH pafédr CLO (p=0.027) and after combined
test (p=0.048) than patients with UPD.

DISCUSSION: Most PWS patients (74%) showed GHD icordd by low GH peak to both
standard tests and low IGF-1. At the same time miogatients (81%) showed a normal
response to the combined test. These results dératnthat the majority of PWS children
have a hypothalamic defect with a normal GH pityiteserve. Some studies concerning
adult PWS patients reported a low response to dcwd test. This led us to hypothesize that
PWS patients present at a young age a hypothatdefect but a normal pituitary function
that gradually declines with age. Furthermore citiabined test does not seem to be a useful
tool in diagnosing GHD in very young PWS children.
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TWO YEAR OF GROWTH HORMONE THERAPY IMPROVES BODY
COMPOSITION IN ADULTS WITH PRADER-WILLI SYNDROME

Rasmus Sode-Carlsedens Bollersléy Thomas Schreing&rdens Sandahl Christianden
Stense FarhditKai Fr. Rabbet Charlotte Hoyby®

Centre for Rare Diseases, Department of Paediafarfius University Hospital Skejby,
Aarhus, DenmarléDepartment of Endocrinology, Rikshospitalet, Olorway;® Department
of Endocrinology, Aarhus University Hospital, AaghiDenmark? Frambu, Siggerud, Norway;
Department of Endocrinology, Metabolism and Dialmgy, Karolinska University Hospital,
Stockholm, Sweden

INTRODUCTION: Prader-Willi syndrome (PWS) presealisically with a multitude of
findings, including abnormal body composition aragitial growth hormone (GH) deficiency.
Until now three studies have reported beneficitdat$ upon body composition of GH
treatment in adults with PWS. However, only on¢hefse studies had the optimal randomised
controlled design.

AIM: The aim of this study was to confirm and substamtiae results from previous studies.
PATIENTS AND METHODS:46 patients, 25 women, 21 men, age 29 years (1@dddian
and range) with genetically verified PWS particgghin a multinational Scandinavian study.
The patients were randomised to treatment with GH £ 0.8 mg daily) (Norditropin
SimpleXx®) or placebo for 12 months, the followihg months all patients were treated with
GH according to their IGF-1 value. Body compositwas measured yearly by dual x-ray
absorptiometry. The study was approved by the IBtasical Committees.

RESULTS: Body fat changed -2.05 vs. +2.60 kg (P&D)@&nd lean body mass +2.39 vs. -
0.00 kg (P=0.006) the first year. During the secpadr non significant changes was found in
body fat +0.70 kg (P=0.37) and lean body mass Rgl(@®=0.15) in the group primarily
randomised to GH, whereas the change in body fat-w&1 kg (P<0.001) and lean body
mass +2.15 kg (P<0.001) in the group primarily @ntbed to placebo.

CONCLUSION:In this first large scale, long-term placebo-colte study the improvement
in body composition by GH treatment in adults weW/S was confirmed. No side effects
were observed. Based on our two years resultanfisgpersist during long-term therapy.
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EXENATIDE (BYETTA ®) INCREASES POSTPRANDIAL FULLNESS WITHOUT
SIDE EFFECTS IN PRADER-WILLI SYNDROME - A PILOT STU DY.

Alexander Viarddt, Lisa Sz& Louise Purtefi Georgina LoughndnEllie Smitt?, Herbert
Herzod, Amanda Sainsbury-SafjKatharine SteinbeékLesley V Campbell

'Department of Investigative Medicine, Imperial @gié, Hammersmith Campus,
London,UK;Clinics for Endocrinology, Diabetes and Clinicalthtion, University Hospital
Zurich, Zurich, SwitzerlandDiabetes & Obesity Research Program, Garvan Inetéf
Medical Research, Sydney, Austrafi@rader-Willi Syndrome Clinic, Metabolism & Obesity
Services, Department of Endocrinology, Royal Priatfeed Hospital, Sydney, Australia,
*Department of Cytogenetics, The Children's Hospitégstmead Clinical School, Westmead,
Australia,®Neuroscience Research Program, Garvan Institutéedical Research, Sydney,
Australia.

INTRODUCTION: Prader-Willi syndrome (PWS) is assadeid with hyperphagia and obesity,
the major burdens in management of this complesadis. Pharmacological interventions
have been disappointing so far, and behaviouratcaints are still the only options today.
Exenatide (Byettd) is a drug recently developed for the treatmenypé 2 diabetes, and it
has been demonstrated to have beneficial effecéppatite suppression and weight loss, but
it also has significant side effects which limg itse. To our knowledge, Byetta has not been
tested as a suitable intervention against hyperplagl obesity in PWS. Therefore, we
conducted a pilot study to investigate the safaty effectiveness of Byetta on appetite
regulation, glucose homeostasis and appetite hamionPWS and obese controls subjects.
METHODS: We recruited 8 subjects with PWS and 8sebeontrols matched for age, sex and
body fatness for 2 standardised meal studies sit aeeks apart. Subjects received either
Byetta 10 ug sc or placebo (nhormal saline) injestgocutaneously 15 min before start of the
meal in a single blinded cross-over design. Glucoseilin, PYY, GLP-1 and ghrelin were
measured for 4 hours postprandially. Appetite adicidéss were assessed by a visual analogue
scale. Body composition was assessed by Dual Enérgy Absorptiometry.

RESULTS: PWS and obese control subjects were wetitined for central and total body fat.
Fasting glucose and insulin levels, as well agd#gree of insulin resistance assessed by
homeostasis model assessment, were similar indrotips. Byetta was well tolerated, with
no side effects observed in PWS subjects, in centoathe marked side effects in obese
subjects (bloating 75%, nausea 63%, vomiting 25%1sistent with previous reports. Byetta
significantly increased fullness, but did not reglappetite, in both groups. Glucose and
insulin levels were lowered similarly in both greufrurthermore, GLP-1 and PYY levels
were suppressed to a similar degree. Ghrelin levets not affected by Byetta.
CONCLUSIONS: This is the first report on the useBgetta in PWS, demonstrating that this
drug is well tolerated in these subjects, and sisularly effective in increasing fullness and
lowering glucose as in obese subjects. Our observat suppressed insulin levels and
unchanged ghrelin levels challenge previous re@ortshypotheses on the mode of action of
this drug, suggesting delayed gastric emptying righan important mechanism which
should be assessed in future studies. Larger progpestudies should follow to investigate
whether chronic administration of Byetta will leiddecreased food intake and weight loss in
PWS.
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METABOLIC SYNDROME AMONG ADULTS WITH PRADER-WILLIS YNDROME

Graziano Grugrj Antonino Crind, Andrea Corrias Marco Cappa Luigi Gargantirf,
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Dept. of Pediatrics dfitalian Auxological Institute, Verbania, ItalfBambino Gesu Hospital,
Palidoro-Rome, Italy’Regina Margherita Hospital, Turin, ItaCivic Hospital, Treviglio
(BG), ltaly; *University of Modena and Reggio Emilia, Itaig. Raffaele Hospital, Milan,
ltaly; 80asi Maria S.S., Troina (EN), ltaljtJniversity of Insubria, Varese, Italy aftBurlo
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INTRODUCTION: Patients with Prader-Willi syndromeWS) die prematurely from
complications conventionally related to obesitgluading type 2 diabetes mellitus (DMT2),
arterial hypertension, respiratory insufficiencylamardiovascular disease (CVD). The
etiology of the increased mortality seen in PWBascompletely known. In this context, the
metabolic syndrome (MS) is a strong risk factordtirerosclerotic CVD and DMT2, and MS
might be one of the mechanisms responsible forsskee mortality in PWS. The metabolic
profile of PWS patients, however, is usually maedrable than that in simple obese
subjects. Despite marked fat accumulation, thetifiestion of an atypically reduced visceral
fat depot in obese PWS females has been advoaaeegbliain a healthier lipid profile and
higher insulin sensitivity, compared with matchd@se populations. Nevertheless, data on
fatness patterning in PWS are still conflictingakidition, it has been previously
demonstrated that several cardiovascular risk face already present in pre-pubertal
children with PWS. Moreover, obese children andestents with PWS showed the same
MS prevalence as obese controls (Brambilla et afr Metab Cardiovasc Dis 2009). In this
respect, no data are currently available on thdegpiology of MS in PWS adults. In this
study we have estimated the prevalence of MS amgelgroup of PWS subjects>18 years.
METHODS: Ninety-six subjects with genetically canfied PWS, 41 males and 55 females,
aged 18.1-43.2 yr (meaBE: 279.67), were studied. Anthropometric evaluation uaeld
height, weight, BMI (kg/rf) and waist circumference. Blood pressure (BP)maasured in
the supine position. Biochemical testing includeshsurements of fasting glucose,
triglycerides and HDL cholesterol levels. In adulitj a standard OGTT was performed in 58
patients, while HOMA-IR was determined in 80 sulge®S was defined according to the
International Diabetes Federation criteria (Diab&tedicine 23:469-480, 2006).

RESULTS: 29 subjects had no more than 1 abnormailithe MS, whereas 69.8% of patients
had 2 or more. The overall prevalence of the MS 4iag%, affecting 23 females (41.8%)
and 17 males (41.5%). The distribution of each elemof the MS was the following: visceral
obesity 93.7%, elevated BP 48.9%, IGT/DMT2 38.589; HDL 34.4%, high triglycerides
16.7%. Three patients had hyperinsulinemia (3.2, 31 subjects (38.7%) showed insulin
resistance (HOMA-IR>2.77).

DISCUSSION: The frequency of MS was lower in our 8Watients than those reported in
simple obesity (Park et al, Arch Intern Med 2003)is finding is probably due to the reduced
prevalence of insulin resistance. However, ourlteslemonstrate that MS affects a
significant percentage of young PWS adults, sugugst relationship with the increased
cardiovascular morbidity and mortality. These dadant to the importance of early therapy of
all CVD risk factors associated with PWS in lat®ladcence and during adulthood.

37



HYPOGONADISM IN PRADER-WILLI SYNDROME: A SPECTRUM F ROM
PRIMARY GONADAL TO PRIMARY HYPOTHALAMIC DYSFUNCTION

Talia Eldar-Gevg Varda Gross-TsrFortu Benarroch Orit Rubinsteif, Harry J Hirsch

'Reproductive Endocrinology and Genetics Unit, Depant of Obstetrics and Gynecology,
Shaare Zedek Medical Center, the Hebrew Univerdéyysalem, IsraelNeuropediatric
Unit, Department of Pediatrics, Shaare Zedek Médiemter, the Hebrew University,
Jerusalem, IsraelChild and Adolescent Psychiatry, Hadassah MounpSsdiospital,
Jerusalem, Israel

INTRODUCTION: Although many features of Prader-W&yndrome (PWS) have been
attributed to hypothalamic dysfunction, recent s8d1,2) have shown that a primary
gonadal defect plays a major role in to the etiplofthe hypogonadism. PWS individuals
appear to have a unigue defect in gonadal functi@macterized by normal anti-Mullerian
hormone (AMH) levels but markedly low or undetedaibhibin B levels.

METHODS: We measured reproductive hormones on ssesection population of 35
adolescents and adults with genetically confirm@dsP Puberty was assessed by Tanner
staging and a blood sample was taken from 17 naad<l8 females ages 11 to 32 years.
RESULTS: We defined four groups of PWS individuatsording to the relative
contributions of primary gonadal defects vs hyplatimc dysfunction. Group A - primary
hypogonadism - consisted of 8 subjects (7 malett) @evated FSH levels (> 20 1U/l) and
undetectable inhibin B (<7 pg/ml). In group B, bimalamic hypogonadism was seen in 7
individuals (3 males) with FSH < 0.5 IU/l and inimtB < 7 pg/ml. Group C consisted of 8
patients (3 males) with evidence of partial gonashal hypothalamic function with inhibin B
> 20 pg/ml and FSH in the 2 to 10 IU/l range. Gr@upad 12 patients (4 males) with mild
hypothalamic and severe gonadal dysfunction (FSHLO.IU/L and INB < 20 pg/ml). Ages
(mean+SD) were similar in each group: 23.4+6.1426.7, 22.2+5.0, 19.9+5.4 years for
groups A, B, C, and D.

In males, FSH and LH levels were 33.5+10.6, 0.2+0.8+2.8, and 8.4+6.2 and 5.9+4.4,
0.1+0.1, 3.4+1.0, and 2.0+£1.5 U/l for groups A@and D, respectively. Inhibin B levels
were undetectable, 10.6+4.0, 73.1+9.7, and 8.5ad/ml and AMH levels were 2.3+2.3,
17.0£15.8, 3.0£1.5, and 4.6+4.2 ng/ml in group8AC, and D. Testosterone levels were
1.9+0.8, 0.4£0.1, 2.6+1.4, and 0.9+£0.3 ng/ml.

In females, FSH and LH levels were 24.7, 0.4+0.0+Z.7, and 5.3+3.5 and 5.8, 0.1+0.1,
4.2+2.4, and 1.7£2.3 U/l in each respective grénpibin B was undetectable in female
groups A and B and 34.7+15.4 and 8.6x1.4 pg/mtaugs C and D. AMH levels were
<0.02, 1.0+0.9, 1.1+0.05, and 1.4+0.9 ng/ml. Esttdevels were 91, 236+232, 134+72, and
103+80 pmol/l.

Genetic diagnoses were group A: 7 deletions (DEid) 2 uniparental disomy (UPD); group
B: 4 DEL, 2 UPD, 1 maternal fragment; group C: 4.0#nd 4 UPD, and group D 7 DEL and
5 UPD.

CONCLUSIONS: The pathophysiology of hypogonadism®WS is heterogeneous on a
spectrum from primary hypogonadal hypogonadisnritogry hypothalamic hypogonadism.
In most patients, primary gonadal dysfunction &tmajor cause of hypogonadism, while
severe, isolated gonadotropin deficiency is lesguent.

REFERENCES: (1) Hirsch et al, JCEM, 2009;94:22@2 Hldar-Geva et al, Eur J
Endocrinol, 2010;162:377
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TESTOSTERONE REPLACEMENT THERAPY IN 18 ADULT PATIEN TS
WITH PRADER-WILLI SYNDROME

Yasuhiro Kido, Kazuo Obata, Takayoshi Tsuchiya, Yuuzou Tomitahiuki Murakami,
Toshiro Nagai

Department of Pediatrics, Dokkyo Medical Univerdftyshigaya Hospital, Saitama, Japan

BACKGROUND: All males with PWS show various degreé¢fiypogonadism and it causes
decrease of bone and muscle mass. However, tastosteeplacement therapy has been
controversial due to anecdotal concerns that testmse might cause inappropriately
aggressive behavior or worsen other behaviorallenog.

PURPOSES: To evaluate the effect of testosterori#bavioral problems, muscle volume,
bone mineral density (BMD), body composition, andymass index (BMI) in PWS.
SUBJECTS & METHODS: Eighteen male patients (aggiramfrom 16 to 54 years,
chromosome 15q deletion in all 18 pts, duratiothefapy 1.0 to 12.8 years, mean 4.6 years)
who have been treated with testosterone (125 mgtdegtosterone i.m. once monthly) were
evaluated for the following issues; behavior (mgn#xamination and interview from the
patients and their parents), paravertebral musidlene (CT scan), BMD of lumbar spine
(DEXA), lean body mass (DEXA), %fat at the trunk@ai(DEXA), and BMI. Data analysis
was conducted using paired t-test. P value bel@®¥ @as considered significant.
RESULTS: None of the patients showed worseningebflvioral problems and 6 patients
showed improvement of their irritability. All of &m increased skin pigmentation and beard,
increasing their self confidence. Eight of them beagttion of penis and one experienced
sperm ejection about once monthly. Paravertebrakiawolume did not change statistically.
BMD and lean body mass increased significantly (p88). %fat and BMI did not change
during the treatment.

DISCUSSION: Testosterone replacement therapy didvoesen behavioral problems and
rather improved aggressive behavior in some pati&elf-confidence increased in all. %fat
and BMI did not improve but BMD and lean body masseased.

CONCLUSION: Testosterone replacement therapy ireradults with PWS is a safe and
useful treatment.
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INVITED SPEAKER:

CONVERSION OF BRAIN CYTOSOL PROFILE FROM FETAL TO A DULT TYPE
TAURINE-NAA EXCHANGE

Tsutomu Nakada

Council Member, Science Council of Japan

Mammals face drastic environmental changes at.bApipropriate adjustments of various
systems must take place rapidly to accommodatetite in a life time event. The perinatal
adjustment processes of the circulatory and respyaystems are well known examples.
The adjustment processes the central nervous sy§ilIi®), on the other hand, had been
under recognized. The brain undergoes significdpiséments post-natally, the most obvious
of which is its need to meet the drastic increaseniergy consumption at the neuronal cell
membrane due to the explosive increase in neutiaitaes after birth. Using various
advanced magnetic resonance spectroscopy (MRS)iteets, we identified that changes in
the cytosolic microenvironment play a key role ospnatal adjustment. Taurine, a free
cytosolic amino acid rich in fetal brain is centrathe fetal type of acid-base balance control
system (taurine buffer). Taurine also, howevegrds cytosolic high energy phosphate
(HEP) transport. In early post-natal life, tauriaeapidly replaced by another cytosolic free
amino acid, N-acetyl-aspartate (NAA) to facilit®t&P transport
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BRAIN DEVELOPMENTAL DIFFERENCES IN PRADER-WILLI SYN DROME
DETECTED BY DIFFUSION TENSOR IMAGING

Ken-ichi YamadaYuji Suzuki, Tsutomu Nakada,

Center for Integrated Human Brain Science, Braiadaech Institute, University of Niigata,
Japan

INTRODUCTION: While the developmental and behaviaspects of Prader-Willi

syndrome (PWS) have been characterized in detditanventional neuroimaging studies
have identified its macrostructural features, thec#fic cerebral developmental differences
underlying the clinical features remain to be edatéd. Diffusion tensor imaging (DTI) is a
non-invasive imaging technique capable of providiogntitative indices of brain
development and is a suitable technique for detgciiffusion characteristics changes in
PWS. The aim of this study was to detect regiorftdr@nces associated with brain
development in PWS using DTI based on a high-fiéRi system.

METHODS: DTI studies were performed on a 3.0 TésRisystem in 15 individuals with the
diagnosis of PWS (age range 11-41 years, 10 ntalesnales, all of deletion type) and 15
age and gender matched control subjects. Diffusi@macteristics were assessed
simultaneously in multiple representative brainoag, deep gray matter (caudate head,
putamen, and dorsomedial thalamus) and white msittectures (frontal and parietal white
matter, posterior limb of the internal capsule, aagpus callosum). The former was analyzed
by trace value (Tr), averaged values of diffusiwvitiyhout directional consideration, and the
latter by fractional anisotropy (FA), an index tpabvides information of deviation
(anisotropism) associated with neural fiber intiggor connectivity.

RESULTS: In individuals with PWS, Tr was found te &ignificantly higher in the left
caudate head and left dorsomedial thalamus, whéwkagas significantly reduced in both the
frontal white matter and posterior limb of the mm@ capsule bilaterally, and splenium of the
corpus callosum. The observed diffusion charadiesisndicate developmental differences in
these regions and provide anatomic substratesstensiwith the clinical features of PWS.
CONCLUSIONS: The study provides objective evidetie individuals who have PWS
indeed have developmental differences in speciéasof the brain. The findings provide not
only new insights into developmental pathophysig|dzut also an opportunity for
interventional strategies for the behavioral issné3WS.
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HYPOTONIA IN NEONATES WITH PRADER-WILLI SYNDROME IS NOT
ALWAYS SEEN AT BIRTH BUT BECOMES EVIDENT AFTER THE FIRST DAYS

Susanne Blichfeldt

Department of Pediatrics, Glostrup University HeslpiGlostrup, Denmark

INTRODUCTION: Neonatal hypotonia is a main featafdPrader-Willi syndrome (PWS).
The cause is unknown. Anecdotally is reported llyabtonia is not always observed at birth
but a few days later together with feeding problems

METHODS: Neonatal data of 10 patients with gendticonfirmed PWS were studied (15q
deletion (5), maternal disomy (4), 15q imprintingtation (1)). Gestational age, weight,
Apgar score and clinical symptoms were recorded.

RESULTS: 2 were delivered prematurely (33 and 3éksgfor medical reasons. 6 had low
birth weight for gestational age. 9 had normal Apgores, one premature girl had Apgar
9/10 because of hypotonia. During the first hodisrairth only one was admitted to the
neonatal department for hypotonia, 4 were admftiedther reasons (prematurity, aspiration,
mild respiratory distress) and in these hypotoras ¥irst seen after 1-3 days. 5 were admitted
for hypotonia and feeding problems at ages 1-7,d#gscribed also as being increasingly
quiet and sleepy. Facial dysmorphology was notefl il boys (3) had cryptorchism. None
had hypoglycemia.

DISCUSSION: Hypotonia and other typical symptoms@onates with PWS are not always
observed at birth but most often during the fiesgsd A normal Apgar score includes normal
muscle tone. Cases with both low and normal Apgares in PWS have been published
previously. Our data call attention to a possillileical change during the first days. One
guestion to be considered is if any normal neuronélormonal stimuli gradually disappear.
When the diagnosis is known or suspected it istafrest to measure blood levels of various
hormones, for example melatonin and cortisol.
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INVITED SPEAKER:

PRADER WILLI SYNDROME: GENE EXPRESSION AND PREMATUR E
ALZHEIMER DISEASE

D.F. Swaah U.A. Unmehops B. Horsthemkg L.M.G. Curfs®, F. Muscatelfl

'Netherlands Institute for Neuroscience, an Ingtinftthe Royal Academe of science,
Amsterdam, the Netherland$nstitut fiir Humangenetik, Universitatsklinikum Ess Essen,
Germany:Department of Clinical Genetics, Academic Hospitalastricht and School of
Oncology and Developmental Biology (GROW), Maastridniversity, Maastricht and
Governor Kremers Centre, Maastricht University, Bteaht; “INSERM U901/INMED, Parc
Scientifiqgue de Luminy, Marseille, France.

In the past 25 years, the brains of 16 individwaih Prader-Willi syndrome (PWS) were
donated for research from Belgium, Denmark, Frandee Netherlands, New Zealand,
Switzerland, UK and the USA. They were matchedrtorbsamples from our own collection
of >2000 brains as controls for studies of 2 majoestions: 1) where are the genes of the
PWS region expressed in controls, what may be dfsionship to the PWS symptoms and
what is the difference in PWS brains, and 2) isdlay evidence for a premature occurrence
of Alzheimer disease in PWS?

EXPRESSION OF PWS REGION GENES

PWS is thought to result from the loss of pategmitributions for a 2-Mb imprinted region
on the proximal long arm of human chromosome 15tdJpow, five paternally active genes
have been identified in this regio@NF127 Necdin MAGEL2 C15o0rf2 and SNURF-
SNRPN. In addition, more than 70C/D box snoRNA genegehaeen mapped to this region,
one of which is the SNORD16 (HBII-85) cluster.

Surprisingly we found expression BDN andC15orf2genes on the mRNA and protein level
in hypothalamic nuclei of PWS patients, such as Rlaeaventricular Nucleus (PVN), and
Supra Optic Nucleus (SON) in both uniparental digand deletion patients. Expression of
NDN andC15o0rf2 also occurred in the cortex of PWS patients. Thengest PWS sample
was from a 6-month old patient. The results soctantradict the classic assumption that in
case of imprinting in PWS the maternal allele isrsied in the brain. These findings suggest
that there may be leaky expression from the maltexiede, cell-type specific imprinting in
postnatal brains, or that a loss of imprinting besurred, at least in a fraction of cells. These
findings seem to exclude these genes as major datedi for the symptoms of PWS, but an
effect of a lack of expression of these genes dufoetal brain development can not be
excluded at present.

The results of a study on the expression of snoRNBEII-85 in the nucleoli of the
hypothalamic cells using a new in situ hybridizattechnique will be discussed.

PREMATURE OCCURRENCE OF ALZHEIMER DISEASE (AD) INV?S

Only recently people with PWS are becoming oldeantd0 years of age. Anecdotal
information about premature aging and dementiao® meaching us via PWS societies,
parents and caregivers. Using immunocytochemichisg of hyper-phosphorylated tau
(AT8) and a Bodian silver staining, we found indesttlence for a premature occurrence of
typical AD changes. Neurofibrillary changes stagnifor hyper-phosphorylated tau were
found in the neocortex of all 3 PWS patients of &3, and 64 years of age. In the
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hypothalamus, we found pronounced early AD changspecially in the PVN that has a
clearly diminished cell number in PWS. Our findingse interesting since the PVN is
apparently a vulnerable structure in PWS and igrungental in a number of symptoms in
PWS. Now that more persons with PWS are survivimgér, it seems that we find premature
aging and dementia, probably of the AD type, aswa challenge.

It now becomes, therefore, urgent to study theadimmanifestations, neuropathology and the
possible risk factors of dementia in PWS, suchiaBeales, hypercholesterolemia and the lack
of sex hormones and also the possible positivecisffef growth hormone treatment. In a
wider perspective, our study points to an importagdlth problem: Obese patients might be
prone to early-onset AD.
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INVITED SPEAKER:

PSYCHIATRIC AND BEHAVIOURAL ISSUES IN PRADER WILLI SYNDROME

Stewart L. Einfeld

Brain and Mind Research Institute, University ofiSgy, Sydney, Australia

Prader Willi Syndrome (PWS) is typically associatgth a range of behavioural and
emotional disturbances. These develop early ilbbidd and peak in late adolescence and
early adulthood. There is some evidence that tleelirte in middle adulthood. The
behaviours span a number of different domains. Seahaviours reflect an emotional
maturation which is delayed compared with intelletimaturation. Impulsiveness and
aggression are features of the rages that arereesotidistress. Obsessive behaviours have
been studied, with perseveration and preoccupatigature. Another domain is sensory
related, including behaviours such as skin-pickarg] altered pain and temperature
sensation. Alterations in sleep and alertnesslacesefeature.

In late adolescence, a vulnerability to episodgssythotic disturbance is apparent,
particularly, but not exclusively, in those withiparental disomy. Less appreciated is that
depressive illness may be more common. Data onitbegfunctioning will also be reviewed.

These emotional and behavioural difficulties wal iscussed at several levels. First, the
epidemiology of the psychiatric and behaviourabpems, and its uniqueness compared with
other developmental disabilities. Second, the imahip between the behaviours and the
pathophysiology of PWS, particularly in connectioith evidence for hypothalamic
dysfunction. Third, the impact of behavioural peabk on the adaptive function of the PWS
individuals, and its relevance for families and ¢oenmunity. Fourth, we will review the
evidence for the impact of therapies on the behagiaisturbances. The potential for
intervention with oxytocin administration will bésdussed.
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AN EXAMINATION OF THE UNDERPINNINGS OF A MULTI-LEVE L STRATEGY
FOR ADDRESSING THE PROBLEM OF TEMPER OUTBURSTS IN | NDIVIDUALS
WITH PWS AND AN INITIAL EVALUATION OF THIS STRATEGY

Kate A. WoodcocK, Leah E. Bulft, Tony Holland?, Chris Olivef

'Cerebra Centre for Neurodevelopmental Disordersp&af Psychology, University of
Birmingham, Birmingham, UK?*CIDDRG, Department of Psychiatry, Cambridge, UK

INTRODUCTION: Temper outbursts comprise part of the behaviourahptype associated
with Prader-Willi syndrome (PWS). These tempebausts can be associated with a
preference for routine/predictability which mayllvéed to a specific cognitive deficit in
attention switching.

METHODS I:fMRI was employed to assess whether individuals WVS show brain
functional abnormalities that may underpin a défitiattention switching. Eight individuals
with PWS (and 8 controls) were imaged during aahitg paradigm. To assess whether a
pathway between a specific deficit in attentiontshing and temper outburst behaviour can
exist in individuals with PWS, a series of singiese experiments was carried out. These
experiments used environmental manipulation, behewl observation and physiological
recording to assess the effect of placing a puregjnitive demand on individuals’ attention
switching abilities and unexpectedly changing imliials’ routines/expectations.

RESULTS I:Individuals with PWS showed dysfunction in prefananterior cingulate and
parietal brain regions that was associated wittoabalities in attention switching. Results
suggested that the specific deficit in attentioftaving in individuals with PWS can lead to
temper outburst behaviour. Unexpected changdwienvironment appear to place a demand
on individuals’ attention switching ability, whiaan trigger low-level temper outburst related
behaviour or full temper outbursts.

CONCLUSIONS [: It may be possible to improve tempatbursts by intervening at both
cognitive and environmental levels.

METHODS II: The efficacy of three potential intervention stgis for reducing temper
outburst behaviours will be evaluated using behagilbbobservation and physiological
recording in tightly controlled experiments. Ploysgically validated parental report will also
be employed as an evaluation tool. 1) Twenty iidials with PWS will take part in a
computer based attention switching training progreEmadministered over the course of
fifteen months in a multiple baseline, placebo oalied design. 2) A cueing strategy will be
administered aiming to increase the predictabdftghanges. 3) Individuals’ reactions to
unexpected changes will be investigated in ordeletermine whether the level of exposure
to a particular routine/expectation without chargge critical factor affecting a person’s
behavioural reaction to an unexpected change,nrdton that would be important when
advising parents on how best to structure a pesstnPWS’ environment.

RESULTS II: Preliminary results address the thiogemtial intervention strategy. Five novel
activities were administered to participants foryilag amounts of time before unexpected
changes to the routines/expectations that had éstablished during the game were
introduced. The behavioural and physiological tieacof individuals to the unexpected
changes following each of the five activities viié presented.

CONCLUSIONS II: It is possible that an early intention strategy that encourages carers of
people with PWS not to allow routines to becomalgi&hed may be beneficial in helping to
minimise future temper outburst related behaviour.
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VOLUNTARY FASTING IN ADOLESCENTS AND ADULTS
WITH PRADER-WILLI SYNDROME.

Fortu Benarroch?, Yehuda Pollak Maayan Wertmahn Larry Genstit, Harry J. Hirsch
Varda Gross-Tsur

MultidisciplinarryClinic for PWS; Neuropediatric Unit, Department of Pediatrics, &bka
Zedek Medical Center, the Hebrew University, Jdamalsrael,

2 Child and Adolescent Psychiatry, Hadassah-Hebraiveysity Medical Center, Jerusalem,
Israel

INTRODUCTION: Yom Kippur is a religious holiday,day of self-reckoning during which
healthy persons, above the age of 12-13 yearsequéred to fast for 25 hours. More than
60% of the Jews in Israel, including many secu&spns, respect the holiday and participate
in the fast. We have observed voluntary fasting rgmaur adolescent and adult patients with
PWS, who otherwise eat compulsively and transgrag<ivil or religious rule to obtain

food. It was our goal to study this paradoxicdideor in a prospective survey. We
hypothesized that genotype, eating habits, copatierns, motivational attitudes and
religiosity would correlate with ability to fast.

METHODS: The study group consisted of the 31 Jeweaients in Israel with PWS, above
the age of 12 (girls) and 13 (boys) years thatilive residential home or at a home where at
least one close relative or resident fast. We obthdata from 27 patients (14 males and 13
females), age 12-34 (mean age 21.9+6.1 years). Bmploic, clinical, behavioral and
cognitive data were collected from the patients ted caregivers through structured
interviews and questionnaires before the fast. Agrather tools, we used the Three Factors
Eating Questionnaire — revised 18 (TFEQ-R18), andrgpublished questionnaire in use in
our multidisciplinary clinic tapping demographicdadlinical data about age, gender,
genotype (UPD, deletion), level of religiosity, fite of PWS behavioral characteristics,
control perception and motivational attitudes. Dadlected from caregivers following the
fast was whether the person actually tried to fasfjth of the fast and if the fast was indeed
completed.

RESULTS: To our surprise most of the individualsovaiecided to fast were able to complete
the fast. Specifically, of the 27 cases collected did not show any intention or strive to
fast, 6 expressed intention to fast but did nobagdish the wish, 3 fasted most of the day,
and 17 completed the fast. The fasting group (pegierho fasted all or most of the day,
n=20) and the non-fasting group (patients who idéehto fast but did not fast, n=6) were
compared on demographic, clinical and behaviorasuees. No significant differences
between groups were found regarding most of thesares, including age, gender, dwelling,
genotype and religiosity. However, the fasting groeported lower uncontrolled eating on
the TFEQ-R18 (p<.05).

CONCLUSION: Our findings indicate that most of #dolescents and adults with PWS can
participate in a religious fast. Contrary to oupegtations, this ability was not accounted for
by demographic and clinical variables such as ggeder, genotype and religiosity. On the
other hand, level of uncontrolled eating seemdayg an important role in this fasting ability.
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RECENT MORTALITY RATES AND RISK OF DEMENTIA IN PWS

Joyce WhittingtonTony Holland

University of Cambridge, Department of Psychiatrgarning Disabilities Section, UK

INTRODUCTION: The effects of ageing in people wRhader-Willi syndrome (PWS) has
generated little research because of the high fitgntate and the fact that there are very few
people with PWS surviving to age 40, 50, or beyoBdsed on the age structure of a
population sample of people with PWS, the mortatkiie in 2001 was estimated to be about
3% per annum. At a meeting of the European PWaresayroup in 2007, Swaab reported
on the pathological findings in the brains of thoéger people with PWS aged between 40
and 60 years at death. Alzheimer-like plaques andlés increasing with age were observed
in the brains. This raised the possibility of tiek of early-onset dementia in people with
PWS. We address two specific questions relatiraging: Has the mortality rate decreased
since 20017 Is there any evidence of dementiaaple with PWS surviving over age 40?
METHODS: (1) An attempt was made to trace all thdipipants from the population study
by writing to, or telephoning, parents or carerthair last known address. |If this failed, an
attempt to trace them was made through the PWSA-B#ime deaths were notified directly
to our research group and some through the PWSAstUKher contacts.

(2) All people with PWS aged 40 or over were cotgd¢hrough the PWSA-UK and they and
their parents/careers were invited to participate study of possible symptoms of dementia.
Parents/carers were interviewed using the CAMDBERrmant interview and DSQIID
guestionnaire — both designed to identify symptofmdementia in people with ID.

RESULTS: Fifty-one out of 62 from the previous plgtion cohort (1998-2000) were traced,
7 of whom were found to have died (mortality ratd &% p.a.). If it is assumed that all
untraced were still alive the mortality rate waBZrover 9 years (1.3%). To assess the risk of
dementia, 26 out of a possible 43 people with P\y&Ial0+ identified were recruited.
Twenty two showed no dementia, one mild/moderateeaigtia, one probable mild dementia
and one had evidence of age-related cognitiveredih one other person there had been
decline but the diagnosis was difficult becausa ofirrent psychotic episode. The three
affected were female, of maternal UPD genetic qadatpr had a disomic region, and all had a
long history of psychotic iliness.

DISCUSSION: The research presented here is vetyrpnary; clearly, a much larger sample
is required. On the other hand, informants welteeeiparents or carers who had known the
participants well for many years and had obsernvemhges over and above the episodes of
psychiatric illness. In the general population geapth bipolar disorder may be at risk for
more rapid cognitive decline, but when they get eetia it tends to be in later life. Our sub-
group of people with PWS described above may biskaof early onset dementia.
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PWSA (USA) FAMILY REPORTED MEDICAL QUESTIONNAIRE RE SULTS

Janalee HeinemahrBarb McManu§ Anne Chun-Hui Tsai

'Prader-Willi syndrome Association (USA), Saraséia, USA ;?Prader-Willi syndrome
Association (USA), Sarasota, FL, USAGlinical Genetics and Metabolism, Department of
Pediatrics, University of Colorado School of Medij Denver, CO, USA

INTRODUCTION: In order to further characterize fbeg term medical outcome and
natural course of Prader-Willi syndrome (PWS), Rradilli Syndrome Association (USA)
designed and conducted a medical survey in 2002B871subjects responded to the first
survey, with age range from infancy to 67. TR&n2edical survey includes another 520
individuals with PWS. The data from the two surveyi be reported. Because the amount of
information obtained is extensive, selective aspedi be presented. A written summary of
all collected information will be distributed atticonference.

METHODS: The PWSA (USA) conducted two large-scalesiionnaire surveys of families
who have a child or adult with PWS, which enablesuinentation of ongoing medical issues.
Collected data was stratified and analyzed by: pgsatal history, molecular mechanism,
BMI, with and without growth hormone treatment, aeior phenotype including skin

picking, autistic behaviors, and food preoccupatsmeking/looking vs. locking, medical
complications of all organ systems, living arrangemeducational preferences, and use of
alternative medications.

RESULTS: Survey #1 include 1,787 subject with feenatale = 52: 48. Of those, 777 with
sleep apnea (43%), 358 with other respiratory carafions (20%), 592 curvature of the spine
(33%), 203 with GI problems (11%), 187 diabete94),0071 with heart problems (10%), 165
with hypothyroidism (9%), 159 with osteoporosis (9%47 with fractures (14%), 130 with
hip dysplasia (7%), 61 with gallbladder disease)(3847 with severe skin picking (34.5%),
199 with seizures (11%), 246 with autistic typednabrs (14%), 630 with strabismus (35%),
262 with pubic or axillary hair before age 8 (15%f note, in age 3-18 group, based on the
reported BMI, those who received growth hormoneapg (GHT), 75% percent are of
normal weight, 12% overweight and 11% obese; witl&dT, 40 % are obese, 15%
overweight. Regarding births, 418 were breech (23080 premature (25%), 503 emergency
c-section (28%), and 937 tube fed (52%). Sun&is#till being analyzed, but will be
completed by the conference. Note that thesesstatiare fluid since new and revised entries
are received daily.

DISCUSSION: We recognize that survey based ddteation has limitations for medical
research. The respondents were a self-selecte@ gnotivated to cooperate with research on
their children’s condition. Ascertainment bias neyst but may also be overcome by a large
sample as collected here. An additional drawbacktiva lack of confirmed molecular
diagnosis in some patients. The strength of theystuits large sample size, its ascertainment
of a broad age range and its detailed coverageaa/melevant issues of interest. Despite
some limitations, our data serve as a good resdaraaretakers/providers and as a protocol
to enable research in rare diseases.

IN SUMMARY: The medical issues of PWS are extensind complex. Our goal is to
highlight areas of need and key issues with PWSshade with families and people who
know and care the most. The study also demonstiaggossibility of using survey based
methods to study rare diseases for its naturalseocaimd characterize the medical
complications, long term outcome and benefits atel sffects of current treatment.
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ENDOCRINE DISORDERS IN CHILDREN WITH PRADER-WILLI S YNDROME -
DATA FROM 226 CHILDREN AND ADOLESCENTS OF THE FRENC H DATABASE

G. Diene E. Mimoun, C. Molinas, M. Tauber
On behalf of the French Reference Centre for PWS

Centre de Référence du syndrome de Prader-WilNis@in of Endocrinology, Genetics,
Gynaecology and Bone Diseases, Hopital des Enfaiatdpuse, France

INTRODUCTION: The French reference centre for Pradidli syndrome was set-up by the
health ministry in November 2004. One of the obyest of the centre is to set-up a database
starting with children and adolescents containireglical and psychosocial data. This
database is partially supported by Pfizer Inc.

POPULATION: Four hundred and seventeen childrenatalescents with PWS have been
identified all over the country. Two hundred arftyffive patients (61.2%) are already
included in the database and inclusions are stgbng.

RESULTS: Among the 255 included patients (51.5%mfs, median age 7.3 years), 226
have a genetic confirmed diagnosis (88.7%) and &&wngoing of confirmation of the
clinical diagnosis. Genetic diagnosis was mademaedian age of 2 months [0.05 - 196
months]: 58% had a deletion in chromosome 15911-29% uniparental disomy, 1%
translocation involving the PWS region, 2% impmgtidefect, and 10% abnormal
methylation profile.

Median BMI Z-score was +1.3 for a median age ofyears, 17.8% of patients presented
overweight and 21.5% presented obesity (Internati@besity Task Force 2000 criteria).
Growth hormone deficiency was present in 82% oiepéd and 85% were treated, with a
height gain of +1 SD and a BMI reduction of -0.8&re achieved in the first year of
treatment. Hypogonadism was present in 46% patiants hypothyroidism in 30%. Glucose
intolerance was found in 4% of patients, but ndeias mellitus was detected in the 74
patients explored.

CONCLUSION: Our report gives an overview of endoerdysfunctions recorded in a large
registry database of French children and adolesceith PWS. A same database will be
started soon for adult patients older than 18 years
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SETTING UP A NATIONAL DATABASE TO CAPTURE BASELINE AND FOLLOW
UP DATA OF CHILDREN WITH PWS ON GH IN AUSTRALIA AND NEW
ZEALAND 2009/10

Elly Scheermeyér Mark Harrig, Patricia Crock Charles Verde Geoff Ambler, George
Werthef, Philip Bergmaf Jenny Coupé&y Catherine ChoorigPaul Hofmaff, Mieke Van
Driel', Peter Davie'$

The University of QueenslarfdBond University, QLD?Mater Hospital, QLD>John Hunter
Children’s Hospital, NSW!Sydney Children’'s Hospital, NS\WEhe Children's Hospital at
Westmead, NSWPRoyal Children's Hospital, VICMonash Medical Centre, ViéWomen's
and Children’s Hospital, SAPrincess Margaret Hospital, WALiggin's Institute, NZ;
YBond University, QLD *Children Nutrition Research Centre, QLD.

INTRODUCTION: For many years there has been a heea database to be set up in
Australia and New Zealand for children with Pratidithi syndrome (PWS) for several
reasons. Currently, we still have no reliable sewftthe total number of children or adults
with PWS in Australia. Patients attend a varietglofics and private practices. Therefore, the
number of patients in each clinic is often not éaemough for research. Because there exists a
wide variation in the characteristics of individsiatlith PWS due to the different expression of
PWS in people with deletion, disomy or imprintingfects, we need substantial numbers to
reach meaningful outcomes in research.

The Australia-New Zealand PWS database will addressmber of important questions.
Primarily, the PWS database will provide informatian benefits and side effects of the GH
treatment and will assist in improving the guide&rof management of children with PWS by
long-term monitoring of children on the GH treatrhd?resently we are analysing the
baseline data of children starting on GH via the @égram for PWS and we look forward to
present these.

Ultimately the database will be a reliable sourtmformation to substantiate the request for
continuation of GH treatment in adults.

METHODS: 1) Identification of multidisciplinary armther hospital based clinics with
children with PWS around Australia. 2) Setting ugodaboration among all contributing
clinicians of each hospital. 3) Agreement on chiamstics to be entered in the database, the
suggested protocol and agreement on tests. 4)sgihaposals to all hospitals. 5) Obtaining
baseline and follow up data. 6) Analysis. 7) Repgrt

RESULTS: Eight major clinics with children with PWi&re identified in Australia and one

in New Zealand. Collaboration was established M@aAustralasian Paediatric Endocrine
Group (APEG) with the PWS subgroup members to suppe database. Ethics approvals
have been obtained. Presently additional clinicsustralia and New Zealand will be
incorporated in the database.

Great differences exist in the running of the clnand also in the test results among hospital
clinics. This is due to differences between hos$pital patient preferences. Hence
communication and coordination is essential arehstrlining of test procedures and
equipment is advised. We will discuss some of theslkee presentation in addition to the
baseline data on patients at start of the GH pmgra

CONCLUSION: It has been a great step forward tarigae number of hospitals in different
states and countries collaborating on researciVé8.FA he response has been very positive.
There have been a number of suggestions of entaddigional data and these will be
considered. Thus the database may be expandesbtoatkr to other aspects in future.
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THE EUROPEAN PRADER-WILLI SYNDROME DATABASE: ATOOL TO
SUPPORT RESEARCH INTO A RARE SYNDROME

A. Holland", J. Whittingtorl, O. Cohefy L. Curfs, B. Horsthemk& A.-C. Lindgren, C.
Nourissief, N. Sharm§ A. VogelS.

!Department of Psychiatry, University of Cambridgél 2HC-Forum, Grenoble, France
3University of Maastricht, Maastricht, The Nethedaflinstitut fir Humangenetik Essen,
Germany’Karolinska Institute, Swedéipreviously PWSA Franc8®WS Association (UK),
Derby, UK ®Catholic University of Leuven, Leuven, Belgium

INTRODUCTION: An internet-based Prader Willi syndre (PWS) specific database has
been established, with support from Framework #heflLife Sciences, Genomics, and
Biotechnology for Health Programme of the Europgaion. The Database has been
designed to be used as a tool to support multiasitelongitudinal studies into what is a rare
neurodevelopmental disorder. It is the rarity @& siyndrome that requires that such multi-
national studies are possible so that sufficiembimers of participants can be identified,
whether for clinical trials or for studies whicheagxploring many different variables. In this
presentation the administration and use of thebda®will be considered.

METHODS: An expert multidisciplinary group includjrclinicians involved in PWS research
and in clinical practice, together with expert a@fte developers and representatives from two
national PWS Associations agreed on the contenstrndture of the database and undertook
preliminary trials of its use. The same group agreed on the administrative structure for the
database and the conditions for its use and pré@ar@ccompanying manual.

RESULTS: The database is now established, with 260 fields organized in a branching
structure that can be entered through six ‘index'yepoints, and subsequent panels and sub-
panels. In addition to having to agree on the clihassessments and subsequent fields to be
included in the database, the issues of concera these relating to confidentiality, sharing

of data, and publications. A problem now is thegtusity of obtaining funds to support
research across national boundaries and for matliies to the database as and when
necessary.

CONCLUSIONS: The case for such a database is weygg particularly given the rarity of
PWS and the need that similar instruments mustbd tor the collection of data if data is to
be combined across sites and/or compared over fithe.main challenges for the future
include developing national structures to suppod protect data in each participating
country over many years, obtaining funding to utedex collaborative research, and
establishing a robust management strategy.
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ABSTRACTS OF POSTER PRESENTATIONS

1. 11 YEARS OF TREATMENT OF CHILDREN AT THE CENTRE FOR CHILDREN
WITH PWS IN HILDESHEIM: RESULTS AND PROBLEMS

Constanze Laemmer

Childrens Hospital St Bernward Krankenhaus Hildesh&ermany

INTRODUCTION: PWS is a complex neurogenetic disorddée hyperphagia and the
behavioural problems stress the families’ life. @aatment strategy comprises dietary
management, physical activation and exercises, tioahtreatment, and behavioural
consultation. Parents get special training to piat practice

METHODS: Data from the patients’ records were as@dlyretrospectively. 80 PWS
preschool and school children (41 boys and 39)gaiged from 4.6 to 19.3 years (mean age
10.7.years) were included.

The children presented at a mean age of 5.17 yisars|dest being 12.3 years; one child was
born in our clinic. Children came for the consudttas from all over Germany, usually four
times in the first year of treatment. Later theg teated at our centre twice a year. The mean
treatment period was 5.56 years (range from 0.6sy@al0.8 years).

RESULTS: 81.25 % of the children with PWS had ndrmweight, 17.5% of the children were
obese, and one girl was underweight. The BMI-SD§ea between 2.7 to 3.8 (mean BMI-
SDS 0.79). The obese children had a mean age ®fygars compared to 9.95 years in normal
weight children with PWS.

70 children were treated with GH. The GH therapyg wtarted at mean age of 5.3 years (0.94
to 12.37 years). 51% of the families lock the ki#ahTheir children are older and behavioural
problems were reported more often by their pardrtie.mean BMI-SDS of these PWS
children was higher than in the other group. Theme no difference between boys and girls.
Behavioural problems were reported more often ildmm who attend schools for children
with special needs.

19% of the children attended a regular school. Timeian BMI-SDS was higher than the
BMI-SDS of the pupil in the schools for childrentvspecial needs. They showed less
behavioural problems.

DISCUSSION: GH treatment changes the life of cleifdwith PWS. More often children

with PWS attend regular schools as a part of iatégn concept for children with special
needs. In well organised families with a structulet the children learn to accept their
special meals, to ask for additional snacks arsdap away from unlocked food. Consequent
weight management is successful in over 80% ofrtreged children. So, obesity occurs later
and less often than usually reported in the litesa(Butler, Hanchett, Thompson, 2006). The
acceptance of daily exercises after finishing ptysrapeutic programmes is rare.
Behavioural problems and obesity occur more ofteslder children but significantly less
than reported (Dykens, 1996). 30% of the familegsorted that the temper tantrums stress
family life more than the diet management.

Special training is needed for parents and caregas well for teachers to deal with the
behavioural problems professionally.
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2. BENEFITS OF A MULTI-DISCIPLINARY CLINICAL APPROACH TO
PRADER-WILLI SYNDROME CHILDREN

Jennifer DonnellySinead ArchboldOhn Nyunt

Department of Paediatric Endocrinology & Diabetdater Children’s Hospital, South
Brisbane, Queensland, Australia

INTRODUCTION: PWS is a rare and complex genetiodier requiring a wide range of
medical and support services for patients and familThe care of such children demands the
expertise of many interrelated medical subspeigal&and must be appropriate for the
developmental age. Regular attendance at clirevalcloser monitoring of growth and
development, dietary and psychosocial issues tdldeessed while allowing for different
speciality areas to be closely involved in thegy#ts overall care. Hence, we established a
multi-disciplinary clinic for care of children witRWS. The aim of this study is to assess the
satisfaction of the families and carers of childnétn PWS.

METHODS: The paediatric multidisciplinary PWS ctinncludes Endocrinology,

Respiratory, Behavioural, Genetics and Nutritionefe are 54 families from Queensland and
Northern New South Wales who attend the clinicyiay in ages from newborn to 18 years.
There are 6 clinics a year; 2 for each age ap@tgpdategory, i.e., babies, primary school age
and high school age. A transitioning to adult sy takes place in the high school age
group. The clinic is supported by a Co-ordinatat &mdocrine Nurse. The Co-ordinator acts
as the central communication point for parentsspetialists. Blood tests and bone age X-
ray are performed annually The PWS Clinic allowsfatients and families to see up to 5
specialists in one morning, offering a “one stoppshand the ability for doctors to consult
with each other at the time of the appointmente Tlo-ordinator liaises with other speciality
areas to have organised appointments. Data callécm each visit is used for research in
each specialty area with particular reference ¢ontlonitoring of BMI and prevention of
obesity in these children.

Table A Weight SDS BMI SDS HEIGHT SDS

(<3 years) (>3yrs)

Mean | SDS Mean SDS Mean SDS
Toddlers -0.63 (1.62) +1.27 (1.29) -0.98 (1.74)
Pre Schoc +1.04 (1.77, -0.63 (1.33
High Schoo +2.38 (1.65 -2.36 (1.58
Table B Insulin (mUJ/L) Glucose (mmol/L) Cholestefoimol/L)

Mean | SDS Mean | SDS Mean SDS
Toddlers 3.84 (2.35) 4.38 (.053) 4.39 (0.79)
Pre Schoc 9.44 (11.97 | 4.65 (0.59 4.38 (0.70;
High Schoc 13.11 | (7.01] 4.66, |(0.83 4.28 (0.83;

RESULTS: Offering a multidisciplinary clinical apmch has been met with a very positive
response by families and medical staff. Attendaates are very good and the clinic provides
a familiar and supportive environment for familig€dompared to the published data our mean
BMI SD for all three groups are considerably loweith no significant metabolic
complications.
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3. ORTHOPAEDIC MANIFESTATIONS OF CHILDREN WITH
PRADER-WILLI SYNDROME

O. Nyunt, A. Guptd, M. Harris, J. Walsh, A.M. Cotterill*

!Department of Paediatric Endocrinology and Diaheeter Children’s Hospital, Brisbane,
Australia.’Department of Paediatric Orthopaedics, Mater Caiit Hospital, Brisbane,
Australia

INTRODUCTION: Prader Willi syndrome (PWS) is a commgenetic cause of obesity. A
number of manifestations of PWS lead to developroénbesity, for example hyperphagia,
somnolence, low energy expenditure and endocrincdbdisorders such as deficiencies of
growth hormone (GH), thyroid stimulating hormoneddypogonadotrophic hypogonadism.
Low muscle tone and orthopaedic conditions in P@&sl to difficulty in physical activity and
hence difficulty in treating obesity. While prevatite measures of development of obesity in
children with PWS are vital, the increase of phgkactivity is equally important for weight
control. Therefore, early recognition and treatnadrdarthopaedic manifestations in children
with PWS is crucial. Similarly, low muscle tone dedo have appropriate medical attention.
Few studies have been done to identify the extititeoorthopaedic problems in adults with
PWS. No paediatric data is available regarding glence of orthopaedic conditions in
current PWS literature. Hence we aimed to assés<itildren with PWS.

METHODS: We performed a cross-sectional descripgiwely on our paediatric PWS cohort.
All the patients were diagnosed after geneticngstrhey were assessed by a single observer
who is a trainee in paediatric orthopaedic sur@a§). Age, gender, height, weight, GH
treatment and history of orthopaedic problems vedtained during consultation. Physical
examinations pertaining to orthopaedic conditioesendone by AG. To complement the
clinical assessments all children had anteriorqrast X-ray of the pelvis and PA X-ray of

the thoraco-lumbar spine. Acetabular index and Resmimigration percentage were used to
assess hip dysplasia. Cobb’s angle was measues$éss spinal deformity.

RESULTS: 37 children (12 males) were reviewed dedmean age was 7.16 yr (£6.43 yr).
BMI SDS was +1.52 (x1.16), weight SDS was +0.092)and height SDS, -1.23 (x1.72).
30.6% of the cohort was on GH therapy. Planovalgaswas noted in 26 (70.2%); Hip
dysplasia in 12 (32.4%) and complete dislocatio4 infants (10.8%); Scoliosis in 14
(37.8%); Genu recurvatum was detected in 6 (16 &8d)patellar instability in 2 (5.4%).

Genu valgum, Ankle instability, metatarsus addudtyphosis and fracture were diagnosed in
one each (2.7%).

CONCLUSION: The prevalence of orthopaedic manifiégstag in children with PWS is

similar to that of the adult literature. Howevedgrsficant hip dysplasia and even complete
dislocation requiring intervention was noted inuamtber of young infants. Hence we conclude
that significant PWS related orthopaedic maniféstatare common in childhood, and these
should be actively assessed in early life andecdkab as to allow children with PWS every
chance to be active in older age.
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4. NEW ASPECT OF PEDIATRIC DENTISTRY FOR CHILDREN WITH
PRADER-WILLI SYNDROME IN JAPAN

Yasuo Takeda, Osamu Nakanishi

Department of Pediatric Dentistry, Kitakyushu Ralit@ion Center for Children with
Disabilities, Japan

INTRODUCTION: There are few dentists interested®WWS in Japan, but dentistry is
essential for the health of persons with PWS. e of pediatric dentistry is not only to
examine and treat dental diseases such as dengd,daut also to support children and their
family's QOL from early childhood. Therefore it haslouble mission, for children with PWS
and also their families. From this aspect | witradtluce a support network for children with
PWS and their families in Kitakyushu city with tliase presentation.

METHODS AND SUBJECT: 7 children with PWS, from lyd® 6 months of age at the first
visit. For the support network |, as a pediatrioti, cooperate with pediatricians and peer
counselors in Kitakyushu city.

RESULTS: To cope with dentistry problems | claggifthem into three categories. The 1st
category is to support families as requested byapecians. The 2nd category is how to
choose nursing methods for hypotonia and inactivity

The 3rd category is to improve difficulty in weagifor weaning failure), for example, too
slow advance in weaning and/or persistently eatigsoft weaning food. In the 1st category
four cases were found, in the 2nd category one @aden the 3rd category two cases.
DISCUSSION: We started the support network for bahlvith congenital anomalies and their
families in 1985 in Kitakyushu city. Since 2000 teve supported babies with PWS and their
families. It is very important for the parents thatongoing program of nursing and weaning
is able to care for their child with care and nurtg. Most parents worry about their children
becoming obese in the future and are prone to feigeut the growth and the development of
their children. In early infancy and childhood bedbwith PWS show severe hypotonia and
have problems with nursing and weaning. Therefgséesnatic progress in nursing and
feeding ability is very important. In this repastje case is under tube feeding at the age of 4,
and in two cases weaning has advanced remarkadly.drildren acquired good chewing
ability and improved eating habits.
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5. UNINARY INCONTINENCE IN PERSONS WITH PRADER-WILLI S YNDROME

Margje Sinnem4 Alexander von GontafdRobert Diddef) Leopold M.G. Curfs

!Department of Clinical Genetics, Maastricht Uniwgraedical Centre, Maastricht -
Governor Kremers Centre, Maastricht University, Netherlands?Department of Child and
Adolescent Psychiatry, Saarland University Hosplmburg, GermanyRadboud
University Nijmegen, Behavioural Science Instititgmegen, and Trajectum, The
Netherlands

INTRODUCTION:Urinary incontinence (Ul) is common imdividuals with mental
retardation in general, but has not been reposts@satically in individuals with PWS so
far. The aim of the study therefore was to assedsdentify the frequency and type of Ul, as
well as associated symptoms in individuals with PWS

METHODS:118 parents of individuals with PWS cometethe Dutch version of the
“Parental Questionnaire: Enuresis/Urinary Incomiceg. This questionnaire includes items
referring to day- and nighttime wetting, toilet itapobservable voiding behaviours and
reactions, urinary tract infections, stool habitsl @ehavioural symptoms.

RESULTS: The rate of nocturnal enuresis in persuatis PWS was 13.6% at a mean age of
15.1 years. 3.8% had additional daytime urinargimimence, and 3.3% had faecal
incontinence. Lower urinary tract symptoms were an indicative of overactive bladder,
dysfunctional voiding and postponement. Also, tite 1of internalising and externalising
behavioural problems was high.

CONCLUSIONS: Urinary incontinence is more commoiparsons PWS than in typically
developing children, adolescents and adults. A®tawinary tract symptoms are common,
detailed assessment and specific treatment of allldibe part of the care of all persons with
PWS.
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6. CORRELATION STUDY BETWEEN SCOLIOSIS AND GENETIC SUB TYPES
IN CHILDREN WITH PRADER-WILLI SYNDROME (PWS)

M. Torradg R. Corrado, M.E. Foncuberta, H.V. Ardoz, E. Getlax, A. Francheri Wilson,
C.A. Tello, L. Chertkoff

Hospital de Pediatria “Prof. Dr. J.P. Garrahan”eBos Aires. Argentina

INTRODUCTION: Scoliosis was included as a supportive feature hea Consensus
Diagnostic Criteria for PWS (Holm, 1993). A widenge of prevalence has been reported in
different series of affected individuals. The adfrthis study was to establish the prevalence
of scoliosis in PWS affected children and its clatien with the different genetic subtypes.
PATIENTS AND METHODS 83 children diagnosed by DNA methylation assayewer
included in this study. The genetic subtypes (@wmietype |, deletion type Il and mUPD) were
established using MLPA technique and microsatediiralysis.Scoliosis was diagnosed by
clinical and radiological studies. Cobb’s angle wasd to determine the degree of scoliosis.
The severity of scoliosis was established accorthirthe age of onset and curve progression.
RESULTS Mean age of the patients at follow-up was 11.0446®irty-three (39.75%)
children presented with scoliosis; the mean ageesentation was 6.42+4.9 years. Sixty four
percent of patients with scoliosis have undergaaed treatment or surgery. For correlation
purposes two of these patients were excluded siheg had congenital hemivertebrae.
Significant findings are shown in the Table below:

Del | Delll  mUPD p (c¥Fisher)
Scoliosis 31/81 7122 7124 17/35 0.269
-Females 13/39 3/8 0/9 10/22 0.039
-Males 18/42 4/14 7/15 7/13 0.426
Severity
-Mild 12 5 4 3
-Sever 19 2 3 14 0.034

CONCLUSIONS In this set of patients, the scoliosis prevalenas 89.75% being more
frequent in the mUPD female group. The severitganfliosis was higher in patients with
mUPD.
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7. DIFFERENT DISTRIBUTION OF GENETIC SUBTYPES OF PRADE R-WILLI
SYNDROME IN THE ELDERLY

Margje Sinnem&’® Kees E.P. van RoozendhalMarian A. MaaskaAt* Hubert J.M.
Smeet5®, John J.M. Engeléri, Nieke Jonker-Houbén Constance T.R.M. Schrander-
Stumpet® Leopold M.G. Curfs®®

'Department of Clinical Genetics, Maastricht UMGovernor Kremers Centre, Maastricht
University; >Department of Health Care and Nursing Science, MahsUniversity;
“Stichting Pergamijn, EchtResearch Institute Growth & Development (GROW), Madaht
University, Maastricht, The Netherlands

INTRODUCTION: Prader-Willi syndrome (PWS) is a géonealisorder caused by the absent
expression of the paternal copy of maternally imigd genes in chromosome region 15g11-
13. The frequencies of different subtypes in PW& waually given in the literature as 70%
deletion, 25-30% mUPD and 3-5% others (IC defecid @manslocations). Little is known
about factors that influence the frequency of gersetbtypes in PWS.

METHOD: The study sample comprised 102 adults wiihically and genetically confirmed
PWS, contacted through the Dutch Prader-Willi Pefesociation and physicians specialized
in persons with Intellectual Disabilities (ID).

RESULTS: Genetic testing showed 55 persons (54%) wipaternal deletion, 44 persons
(43%) with a mUPD and 3 persons (3%) with a deéé¢he imprinting center. This observed
distribution differed statistically significant fno literature (z-score: p<0.05). This result was
mainly caused due to a higher proportion of mUPDBhim advanced age groups. Differences
in maternal age and BMI of the persons with PWSIdoot explain the differences in
distribution across the age groups.

DISCUSSION: Our study population had a much broadgerrange, compared to other
studies, because of a predominance of elderly pddpk) with PWS. In other studies these
elderly persons might have been undiagnosed andf@rreported, due to a lack of genetic
diagnosis. The results underline both the needdmect genetic diagnosis in all persons with
PWS and adjustment of the guidelines for preventiamagement in adulthood.
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8. CLINICAL FEATURES AND GENETICS OF VIETNAMESE PAT IENTS
WITH PRADER WILLI SYNDROME

Nguyen Thi Hoahi Vu Chi Dund; Bui Phuong Thap Ngo Diem Ngo&; Dinh Thi Hong
Nhund’; Uros Hladnik; G. Baschirottd

'National Hospital of Pediatrics (NHP), Hanoi, Viain; °Diagnostic and Rehabilitative
Center for diagnosis, therapy and cure of rareagisg, Costozza di Longare (VI), Italy

BACKGROUND: Prader-Willi syndrome (PWS) is a neuzogtic disease caused by
abnormalities in genes located in 1591113 andacherized by neonatal hypotonia, retarded
mental and motor development, hypogonadism, hyaejiph morbid obesity and dysmorphic
facial features. It has an incidence of 1:12.00@A6 newborns. Seventy to seventy five
percent of PWS cases are due to 15q11q13 dele#6r25% to uniparental disomy and 1%
to mutations in the imprinting center.

AIM: We aim to describe the clinical, genetic andletular features of patients with PWS,
seen at the NHP, Hanoi, Vietham.

PATIENTS AND METHODS: Descriptive study of 21 patte (13 males; 8 females) with
PWS seen at the NHP, Hanoli, Vietham during two €2008-2009). Among 21 patients, 14
were confirmed diagnosis using fluorescence intgftoridization (FISH) and 7 patients were
confirmed diagnosis using DNA methylation analydetaphase FISH was performed using
SNRPN probe - red (15g11.2) and PML probe - gré&qZ4) for control. DNAs were
extracted from lymphocytes of peripheral blood. Mgdtion test using DNA modified with
sodium metabisulfite, followed by methylation-sgecamplification using PCR of CpG

island of SNRPN gene and analysis of the amplificeproducts by electrophoresis on
agarose gel.

RESULTS: Age at genetic diagnosis was 3.4 yearsligme= 1.9 years; range: 34 days-13
years). Twelve patients had a deletion confirme®&I8H, 2 patients had a deletion associated
with translocation t(10;15),(6;15) confirmed by HISThe methylation test revealed the sole
presence of the maternally methylated allele iaffepts. The clinical features included
neonatal hypotonia (or history of hypotonia witfopsuck) in all cases; global developmental
delay (18/18); feeding problem in infancy (18/28jcessive weight gain (10/11);
hyperphagia (10/12); hypogonadism (12/21); charetie facial features (12/21); short
stature (3/9) and diabetes mellitus type 2 assatiaith obesity in two cases.
CONCLUSIONS: Most Vietnamese patients with PWS hadeletion and the phenotype
depends on age.
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9. CLINICAL AND GENETIC ANALYSIS OF ELEVEN CASES WI TH
PRADER-WILLI SYNDROME

Wei Lu, Xiuli Chen, Feihong Luo, Dijing Zhi, Rong Ye, Ki, Shuixian Shen

Department of Endocrine and Metabolic Diseasedd@in’s Hospital of Fudan University,
Shanghai, P.R. China

INTRODUCTION: Prader-Willi syndrome (PWS) is a msjtstem disorder caused by
absence of expression of the paternally active ganthe PWS critical region on 15q11-13.
Clinical diagnostic criteria were established i®33e conducted a retrospective study of 11
patients suspected of having PWS using methylapetific PCR(MS-PCR) assay to make
the genetic diagnosis.

METHODS: The medical history of all 11 patients wagiewed. The major, minor and
supportive features were recorded respectivelyrdauog to the clinical diagnostic criteria.
MS-PCR assay was applied for detecting genetiadiss in those patients.

RESULTS: All 11 patients were genetically diagnosetth PWS by MS-PCR analysis.
Neonatal hypotonia with feeding problem, globalelepmental delay, hyperphagia-induced
excessive weight again after 1 yr, and hypogonadisne the most frequently positive
criteria. The mean total score of those 11 patieats 6.5 (8 required).

DISCUSSION: Consensus clinical diagnostic critaie accurate, but the scores of the
majority of our patients with PWS were less thamrhquired 8 points. So the mainstay of
diagnosis is DNA-based methylation testing to deddnormal parent-specific imprinting.
MS-PCR appears to be a specific, efficient and enrent assay, detecting more than 99% of
affected individuals. It is important to confirmetkdiagnosis especially in those who have
atypical findings or are too young to manifest migint features to make the diagnosis on
clinical grounds. Age groupings based on charattenphases of the natural history are
suggested to serve to diagnose this syndromeferelift stages of life.
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10.STUDIES OF PRADER-WILLI SYNDROME PATIENTS IN TAIWAN IDENTIFY
A NOVEL DELETION SPANNING THE PRADER-WILLI SYNDROME AND
15Q13.3 MICRODELETION SYNDROME CRITICAL REGIONS

Aihua Hod, Shuan-Pei Lify Shi Yun Hd, Chi-Fung Jennifer ChénHsiang-Yu Lirf, Yen-
Jiun Chef, Chi-Yu Huang, Hui-Ching Chid, Chih-Kuang ChuarfyKen-Shiung Chen

School of Biological Sciences, Nanyang Technolddit@versity, Singapore’Departments
of Pediatrics and Medical Research, Mackay Memét@pital, Taipei, TaiwarfDepartment
of Biology, Duke University, Durham, USA

INTRODUCTION: In this study, we report clinical @molecular analyses of twenty-two
Prader-Willi syndrome (PWS) patients from Taiwan.

METHODS: We conduct this study using methylatipeafic PCR, cytogenetic testing,
microsatellite analysis and array CGH.

RESULTS: We identify 16 deletion patients (72.7 %)niparental disomy (UPD) patients
(22.7 %) and one patient with imprinting defec6@4). Among the 16 deletion patients, we
identify 6 type | deletion, 9 type Il deletion aadype IV deletion. Of the 5 paternal UPD
patients, we detect 4 maternal heterodisomic aedsmdisomic case with homozygotic 15q.
DISCUSSION: In conclusion, our molecular analygi2® PWS patients from Taiwan
suggests that there is no significant differencetiology of PWS patients in Taiwan
compared to that of Caucasian population. The pigpeaf type IV patient did not depart
significantly from the typical clinical picture &fWS, although some symptoms in the type IV
patient were also reminiscent of the phenotypadividuals with the recently described
15913.3 microdeletion syndrome.
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11. PRADER WILLI SYNDROME PHENOTYPE IN A CHILEAN PA TIENT
WITH A 15Q11-Q13 TETRASOMY OF MATERNAL ORIGIN

Fanny Cortés?, Nancy Unanuk Giannina Francp Paula VelaszquézBernard
Horsthemké

'Genetics Center, Clinica Las Condes, SantiagoeChiktitute of Nutrition and Food
Technology (INTA), University of Chile’Institut fir Humamgenetik, Essen, Germany

We present a female patient who was the produttteo” pregnancy of young, healthy,
nonconsanguineous parents following an uneventidmancy. Delivery was at term by C-
section due to previous C-sections, and there waslavant family history. Her development
was delayed: she sat at 12 months, pulled to stafhfl months, and she has no walking and
no language at 19 months. Early in her life she mésrred to neurological evaluation
because of concerns regarding hypotonia, abnore@irig and development delay. She does
not present any behavioral problems and she staayl intervention at 3 months. General
exams, including brain MRI, metabolic studies, regrophthalmologic and neuromuscular
evaluations, were normal. In the Genetics evalogterformed at 19 months of age, the
patient was found to have: height 80 cm (30%), Weld.650 K (25%), head circumference
47 cm (50%); head symmetry with narrow bifrontardeter, almond shaped palpebral
fissures, ears normally placed and shaped, norosa;rsmall hands and feet; normal female
genitalia, Tanner I. Hypotonia, increased laxitd aevelopmental delay were also noted.
With these clinical findings, Prader Willi syndrom@s suspected. Methylation testing was
normal and her chromosome analysis revealed 46 d4§,(15) (q11.2-q13), that was
confirmed by FISH analysis. Parental karyotypesawwrmal. By MLPA analysis it was
found that the patient has a twofold increasedglo$ar all probes representing the Prader-
Willi/Angelman syndrome (PWS/AS) region, indicatitigat she was tetrasomic for this
region. Another methylation analysis revealed thatadditional copies were of maternal
origin.

Since dosage for thePBA2gene, which maps telomeric to the PWS/AS regiors also
increased, MLPA analysis was performed with the MLt P343-B1 Autism-1 to find out
the extent of the triplication. Interestingly, thevas a twofold increased dosage for two
additional loci;NDNL2andTJP1, and a 1.5 fold increased dosageNarMR15 TRPM],
KLF13andCHRNATY For theSCG5gene the patient showed a normal dosage. Thesadmd
indicate that the patient has one additional cepsnfbreakpoint cluster region BP1-BP5 and
one additional copy for the region BP1-BP4.

At her last evaluation at 2 years 2 months of age,had improved in her language during the
previous five months.

To our knowledge, this is the first case descrivét this abnormality and suggests that
patients with hypotonia and features of PWS maguseeptible to this alteration.

63



12.DIAGNOSIS OF PRADER-WILLI SYNDROME BY METHYLATION-S PECIFIC
PCR METHOD IN CHINESE MAINLAND

Wei Wang Xiaoyan Wu, Hongmei Song, Zhengging Qiu, Min Wei

Department of Pediatrics, Peking Union Medical €gd Hospital, Peking Union Medical
College, Beijing, China

INTRODUCTION: Methylation-Specific PCR(MS-PCR) assay for the dizgjs of Prader-
WillisSyndrome (PWS) has been widely applied ovasder years, but it hasn’t been
clinically used for PWS diagnosis in Chinese maidlalhe purpose of this article was to
establish MS-PCR assay for the diagnosis of PWSailitate its applications clinically in
Chinese mainland.

METHODS: Sixty eight participants were divided ikwee groups: normal controls (16),
typical PWS patients (7) and suspected patienfs (3&ome DNA was extracted by salt
fractionation method and treated with CpGenlneast Modification Kit. Using unmodified
genome DNA as a system control, the modified DNA wmnplified by PCR with two primer
pairs (Maternal and Paternal), and was separatedjdose gel electrophoresis.
RESULTS:1) All normal controls showed both 174bp (Materraaiyl 100bp (Paternal)
products, while all seven typical PWS patients,ststent with the clinical diagnosis,
demonstrated only 174bp (M) product. 2) In the d§pgected patients, 11 cases were
confirmed to be PWS by MS-PCR, while the othersenaxcluded from PWS.
CONCLUSIONS: Eighteen PWS patients have been degghby MS-PCR. The MS-PCR
was established as a specific, efficient and coevemethod to diagnose PWS in Chinese
mainland. Based on this, we can do more practic&fther clinical evaluation, treatment,
and scientific research in Chinese mainland.
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13.SINGLE TUBE AND HIGH THROUGHPUT GENOTYPING OF PRADE R-WILLI
AND ANGELMAN SYNDROMES BY REAL-TIME PCR WITH METHYL  ATION-
SENSITIVE HIGH-RESOLUTION MELTING ANALYSIS

Chia-Cheng Hunf, Shin-Yu Lir®* Chien-Nan Le®& and Yi-Ning St*3

'Graduate Institute of Clinical Genomics, NationalWan University College of Medicine,
Taipei, Taiwan?Department of Medical Genetics, National Taiwanugnsity Hospital,
Taipei, Taiwan®Graduate Institute of Clinical Medicine, Nationaivan University College
of Medicine, Taipei, TaiwarfDepartment of Obstetrics and Gynecology, Natiorsawan
University Hospital, Taipei, Taiwan

INTRODUCTION: Most of Prader-Willi syndrome (PWS) and Angelmandipme (AS)
resulted from deletion at a common region of chreomoal 15911-13 or uniparental disomy
(UPD) of chromosome 15. Validation of diagnostisas are challenging because most of
tools can not distinguish deletion type from UPPay

METHODS: We introduce a novel, in-house designed real-ti@R Rvith methylation-
sensitive melting analysis (MS-HRM) method for pidadiagnosis of PWS and AS
associated with deletion or UPD in a single tubdee 8YBR green-based real-time PCR is
used for determination of copy number and the el¢drMS-HRM analysis is for
identification methylation status of tiBNRPNgene. We established this single tube agsay
the analysis of 38 individuals with Prader-Willirgrome, 2 individuals with Angelman
syndrome, and 28 unaffected individuals.

RESULTS:In the PWS patients, the mutation type was unigatelisomy (UPD) in thirteen
of them and deletion type in the rest of them. Ginne two samplesfrom individuals with
clinical suspicion of AS was molecular diagnosedJ&p while the other one had one
maternal allele and one paternal allele. The ggmagyresults obtained were fully concordant
with traditional methylation PCR.

CONCLUSIONS Our results show that the real-time PCR with MS-HBkategy is a good
alternative for molecular diagnosis of PWS and Alge in-house protocol provides detailed
information about deletion and UPD genotypes dgraficant strategy in clinical application
for epigenetics in a routine laboratory.
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14. DIFFERENCES IN GH-RELATED PARAMETERS AND GH RESPONSES
BETWEEN PATIENTS WITH PRADER-WILLI SYNDROME DUE TO
DELETION AND MATERNAL UNIPARENTAL DISOMY 15

Keiko Matsubar&? Yuki Kozt?, Kazuo Obata Nobuyuki Murakanf, Tsutomu Ogata
Toshiro Nagdi

'National Research Institute for Child Health and/&epment, Department of
Endocrinology and Metabolism, Tokyo, JapdDokkyo Medical University Koshigaya
Hospital, Department of Pediatrics, Koshigaya, dapa

INTRODUCTION: Short stature and decreased growth a@e common features in children
with Prader-Willi syndrome (PWS). Many patients éavdecreased GH secretion, low IGF-I
levels, and a positive response to GH treatmentg@ret al. (2008) has reported that GHRH
+ arginine induced GH secretion in adult PWS pasievith deletion is significantly higher
than those with maternal uniparental disomy 15 (LBpnat). However, there was no report
comparing GH-related parameters and GH responsesde patients with deletions and
those with upd(15)mat in terms of provocative teldisre, we studied Japanese prepubertal
PWS patients treated with GH.

METHODS: Seventy-six prepubertal PWS patients ¢@atith GH (M:F = 47:29, deletion:
upd(15)mat 55:21, age at start of GH: median &iage 0-13) were included in this study. We
measured height, weight, IGF-I, IGFBP3 and GH rasps to agrinine or insulin stimulation
test just prior to start of GH. Height, weight, warIGF-1, and serum IGFBP3 were annually
obtained in one center after start of GH therajy s€ores of height were calculated
according to PWS reference values of Japaneses(gPSVe compared these data between
patients with PWS due to deletion (deletion graamd upd(15)mat (disomy group).
RESULTS: Age and body mass index at start of GHeveanilar between the two groups
(median 3.5years, range 0-13.5 vs. 3.6years, rarige p=0.92; BMI 17.2+4.7 vs. 17.3+3.0,
p=0.97), while the GH response to insulin stimalativas significantly lower in the disomy
group than in the deletion group (GH peak 3.60f£2/2nl vs. 11.1+8.6 ng/ml, p=0.0013).
There were no significant differences in GH respaasarginine (p=0.092), height SR at
start of GH (p=0.46), IGF-I (p=0.30), IGFBP3 (p=6)5and gain of SD&ys (1yr after:

p=0.14, 2yrs after: p=0.56).

DISCUSSION: These findings suggest that GH resptmgesulin is significantly different in
PWS individuals who have separate genetic subtgpes in the prepubertal age. The lower
response of GH secretion in UPD type suggestsrbegponsiveness to GH treatment in UPD
than in deletion type, but no significant differeaavere observed between the two groups.
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15. GH SECRETION AMONG ADULT PATIENTS WITH PRADER-W ILLI
SYNDROME DUE TO DIFFERENT GENETIC SUBTYPES

Graziano Grugri Daniela Giarding Antonino Crind, Francesca MalvestitiLucia
Ballaratf, Girolamo Di Giorgid, Alessandro SartortpPaolo Marzulld

'Department of Auxology, Italian Auxological InstieiResearch Institutd/erbania Italy;
%Laboratory of Medical Cytogenetics, Italian Auxgical Institute Research InstitutéMilan,
ltaly; *Unit of Autoimmune Endocrine Diseases, Bambino Gekildren’s Hospital,
Research Institute, Palidoro-Rome, 1t4Division of General Medicine, Italian Auxological
Institute Research Institut&/erbania, Italy.

INTRODUCTION: The clinical phenotype of Prader-Wgyndrome (PWS) can be
variably related to the underlying genetic abnoityaPWS patients with maternal
uniparental disomy of the chromosome 15 (UPD15glawer facial features, less
hypopigmentation and higher levels of psychosispam®d to subjects with deletion in the
paternally-derived chromosome 15 (del15g11-q13)SHkdividuals carrying the larger
type | (T1) deletion suffer from greater behavidyseoblems than patients with the smaller
type Il (TIl) deletion.However, these findings are not considered to leguivocal and the
clinical impact of genetic subtype appears to desexely complex. Few data are currently
available on the relationship existing between ende abnormalities in PWS subjects and
the different genetic subtypes. The aim of thislgtwas to investigate the GH response to
combined GHRH+arginine administration in PWS patemith different types of deletion
and those with UPD15.

METHODS: Thirty-seven patients, 14 males, aged-#2.2 yr, with PWS due to Tl
deletion (n. 6), TIl deletion (n. 15) or UPD15 (%), were studied. Pituitary GH secretion
was evaluated by dynamic testing with GHRH+arginine

RESULTS: Both the mean peak GH response and tbegrated GH secretion (GH AUC
and GH nAUC) for the UPD15 patients (4166 pg/l, 241.6%1.7 pg/l/h and 228.34.6
pg/l/h, respectively) were lower than that obsernveall subjects with del15911-q13
(9.1+1.8 pg/l, 547.0%32.3 pg/l/h and 514.927.6 pg/l/h: p<0.005), as well as in Tl
(7.7+1.2 pg/l: p<0.02; 424.288.8 pg/l/h and 393.488.8 pg/l/h: p<0.05) and TII
(9.6+2.6pg/l, 587.9474.2 pg/l/h and 555.4:67.6 pg/l/h: p<0.01) deletion groups. Tl and
TII groups had similar stimulated GH levels aneégrated GH secretion. 43.5% of our
PWS had severe GHBlowever, the percentage of GHD was higher in UPBUlgects
(62.5%) than in individuals with del15911-q13 (Z&)%

DISCUSSION: Our results are in agreement with tygothesis that a derangement of
GH/IGF-I axis occurred in PWS, indicating that Gi#>a common feature of adult patients
with PWS. Specifically, our data point to differting the pattern of GH secretion by
genetic subtypes, with higher GH responses in &leletion subjects when compared to
patients with UPD15. In this view, our data undersdhe need to test PWS adults for
diagnosis of GHD, particularly in subjects with UBD Finally, our results did not show
significant differences in GH secretion among Td il PWS deletion patients. These data
are similar to what has been observed in prioristudn cognitive and behavioural features.
However, further investigation of larger numbeirafividuals seems to be required to
determine whether there are any true phenotypierdiices between the two classes of
deletion.
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16. GROWTH HORMONE THERAPY IMPROVES HYPERLIPIDEMIA IN
CHILDREN WITH PRADER-WILLI SYNDROME.

Yuriko Tanaka Nobuyuki Murakami, Yuji Oto, Hisashi Itabashi,Kegoshi Tsuchiya, Kazuo
Obata, Toshiro Nagai

Department of Pediatrics, Dokkyo Medical Univerdftyshigaya Hospital, Japan

INTRODUCTION: Hyperlipidemia in children with Prad®Villi syndrome (PWS) is
generally mild. Increased adipose tissue mass, daggric intake, growth hormone (GH)
deficiency, and diabetes mellitus (DM) have beemsatered as factors affecting lipid
metabolism in PWS. GH therapy has favorable effentipid metabolism by increasing LDL
receptor, decreasing adipose tissue and so forthh®other hand, unfavorable effects such
as increasing insulin resistance have also beantegh We examined the influence of GH on
lipid metabolism of PWS patients.
METHODS: Medical records of 53 patients (33 boy&gitls) on GH were examined
retrospectively. Median age at the commenceme@itbivas 3.5 years (0.7-14.1). Serum
lipid parameters (Tcho, TG, LDL, HDL), HbA1C, HOMR; and body composition by
DEXA (%FAT) were examined at 0, 6, and 12 montherahe commencement of GH
therapy. The most recent data (median 4.6 yedl<).56. years) were also obtained.
RESULTS: Lipid profile before GH was normal (medidicho 192.0, TG 78.0, LDL 117.0,
HDL 52.0 mg/dl). The lipid parameters did not sheignificant changes between before and
after GH therapy at any time points, though a tengef decreasing Tcho (commencement
latest:192 184mg/dl), decreasing LDL (117107mg/dl), and increasing HDL (5260
mg/dl) were seen. %FAT significantly decreased (p801) with GH therapy. %FAT change
did not show any relationshipto lipid parameterrges. Insulin resistance (HOMA-R)
increased significantly (median: 0.9..8) during GH therapy but HbA1C did not show a
significant change. Two patients were started onviH high HbAlc level (>6.5%). Their
HbAlc decreased to normal after the therapy. Otiemiaon GH developed DM after 7 years
of therapy. Hyperlipidemia (Tcho> 210mg/dl) wasrsé@el5 patients before GH. The lipid
profile of the hyperlipidemia group showed high @& LDL, and low HDL. In the
hyperlipidemia group, Tcho decreased significa(284 204 mg/dl; P<0.05) with GH
therapy. LDL also tended to decrease (1826 mg/dl) and HDL increased (456 mg/dl).
TG did not change. There were no significant refeghips between the changes in %FAT and
the changes in lipid parameters during the thenaplye hyperlipidemia group.
DISCUSSION: GH therapy tended to decrease Tcho, &bd to increase HDL especially for
the hyperlipidemia group. These favorable effectéimd metabolism were not induced by
improvement of body composition. Other mechanishiSts treatment such as increasing
LDL receptor might play a role in these favoralffees. GH therapy in PWS is a safe and
effective treatment with regard to lipid metabolism
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17. THE MEASUREMENT OF PARAVERTEBRAL MSUCLE VOLUME CAN BE A
USEFUL INDICATOR OF PROGRESSION OF SCOLIOSIS IN PWS WITH GH
THERAPY

Nobuyuki MurakamiHisashi Itabashi, Yuji Oto, Kazuo Obata, Tosiiagai

Department of pediatrics, Dokkyo Medical Universi§pshigaya Hospital, Saitama, Japan

INTRODUCTION: Poor muscle strength in paravertelpnakscle is considered to be one of
the exacerbating factors of scoliosis in PWS. lditah, there is a concern that growth
hormone (GH) therapy, which has been started wadielwcan be an unfavorable factor on
scoliosis. The purpose of this study was, firdtyinvestigate the clinical course of scoliosis
in PWS patients with GH therapy and secondly, @ngire whether paravartebral muscle
volume can be a candidate indicator of the progvass scoliosis in these patients.
SUBJECTS & METHODS: Thirty five patients with PW8 GH treatment (22 males and 13
females, ages ranging from 2 to 16 y/o, deletipe tyy 24 and UPD type in 11 patients) were
evaluated. Observation period ranged from 6 to diths. To evaluate the degree of
scoliosis, Cobb angles were measured every 6 molottisg GH therapy. Simultaneously,
one slice of CT scan was obtained at the levehdbilicus to evaluate paravertebral muscle
volume. Cross-sectional areas of paravertebral lesiseere measured. The rate of increase of
total bilateral paravertebral muscle volume (%/yeas defined as [{latest total muscle
volume first total muscle volume} x 100 J/ {first total nsale volume x period of
observation (year)}. The difference of paravertébrascle volume of right and left side (%)
was defined as {(larger muscle volumsemaller muscle volume) x 100} / smaller muscle
volume.

RESULTS: Twenty two patients never developed ss@i¢no scoliosis group). Scoliosis did
not progress in 5 (unchanged group), progressédpnogressed group) and improved in 2
patients (improved group). The mean rates of ireged paravertebral muscle volume in each
of these four groups were 41.8, 32.4, 11.7 and%4B8/&ar, respectively. The mean differences
of paravertebral muscle volume of right and lefiesin the initial CT scan were 8.4, 9.8, 10.0
and 3.0%, respectively. The mean differences aymatebral muscle volume of right and left
side in the latest CT scan were 4.1, 4.5, 12.54ath, respectively.

DISCUSSION: The clinical courses of scoliosis in 8\patients with GH therapy were
variable. Although in many patients scoliosis waaoerbated, improvement was seen in
some patients. Paravertebral muscle volume incdeasee in patients with favorable
outcome (no scoliosis, unchanged and improved gritam in those with progressed
scoliosis (progressed group). Similarly, the degrfe@symmetry of paravertebral muscle
diminished more in patients with favorable outcdimen in those with progressed scoliosis.
CONCLUSION: Poor increase of paravertebral musolame and/or poor improvement in
its asymmetry could be useful indicators for pregien of scoliosis in PWS with GH
therapy.
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18. THE GH/IGF-I AXIS AND PITUITARY FUNCTION AND SIZE1 N ADULTS
WITH PRADER-WILLI SYNDROME

[.C. van Nieuwpoortt, M. Sinnerfal.A. Castelijns3, J.W.R. TwidkL.M.G. Curfs?, M.L.
Drent?!

1 Department of Internal Medicine, Section Endaglogy, VU University Medical Center
and Neuroscience Campus Amsterdam, Amsterdam, €heeNands; 2 Department of
Clinical Genetics, Academic Hospital Maastricht,adaicht University, The Netherlands; 3
Department of Radiology, VU University Medical CentThe Netherlandé;Department of
Clinical Epidemiology and Biostatistics and EMGQGHitute, VU University Medical Center
and Institute of Health Sciences, VU University, #¢srdam, The Netherlands.

CONTEXT: In adults with PWS, limited information is availaldbout pituitary function,
more specifically the prevalence of growth hormdeéciency.

OBJECTIVE: To gain more insight into endocrine ftiog, with emphasis on growth
hormone secretion, in PWS adults.

DESIGN: Measurements of basal pituitary hormoneleand a combined GHRH-Arginine
test were performed. Size of the pituitary gland weeasured on MRI images.

SETTING The study was conducted in the clinical researghai the VU University

Medical Center.

PATIENTS Fifteen randomly selected adult PWS individualsenacluded and 14 healthy
brothers and sisters served as a control group.

MAIN OUTCOME MEASURES IGF-I and IGFBP-3 levels and peak GH level after a
combined GHRH-Arginine test were measured. GHD aefged by standard criteria for
GHD and BMil-related cut off points. Other pituitargrmone deficits are diagnosed based on
serum levels of the hormones concerned.

RESULTS: In adult PWS subjects, IGF-I levels were ivhen compared to healthy controls
and IGFBP-3 levels were normal. GHD was diagnose2Bi38 % of the PWS patients
depending on the criteria being used. Peak GH l@aslstrongly correlated with weight,
BMI, waist and fat mass. Hypogonadism was presef7i% of the patients. Hypothyroidism
and adrenal insufficiency could also be demonsiraaterior pituitary size was lower in
PWS individuals when compared to healthy controls.

CONCLUSIONS: GHD and other pituitary hormone deficgre demonstrated in a
considerable percentage of adult PWS patientsy Batkction and treatment of pituitary
hormone deficits in adult PWS individuals can henggor therapeutic consequences.
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19. LONG-TERM GH THERAPY AND GLUCOSE METABOLISM IN ADULTS
WITH PRADER-WILLI SYNDROME

Graziano Grugri Antonino Crin&

!Department of Auxology, Italian Auxological InstiéVerbania Italy; 2Unit of Autoimmune
Endocrine Diseases, Bambino Gesu Children’s Hdspitdidoro-Rome, Italy.

INTRODUCTION: GH deficiency may be present in angfigant percentage of adult patients
with Prader-Willi syndrome (PWSJhese findings seem to be strengthened by the ib&ief
effects of replacement therapy with GH (GHT) inghéndividuals. However, doubt on
whether GHT can impair glucose homeostasis in stbjgone to develop diabetes have risen
in the last years. In fact, type 2 diabetes mall{fdbM2) frequently appears during or soon
after puberty as a complication in 7-20% of pasamith PWS. Altered glucose metabolism
occurs despite the evidence that PWS individuasraore insulin sensitive than subjects with
simple obesity. To date, few data have been regp@mechanges induced by prolonged GHT
on glucose and insulin homeostasis in PWS durindlaabd (Hoybye, 2007). The objective
of our study is to further investigate the impaiciomg-term GHT on the carbohydrate
metabolism in a group of adult subjects affectedPiyS.

METHODS: Six PWS patients, 5 males, aged 21.1-28als, participated in the study. Five
subjects had del15g11-g13 and UPD15 was founceimeimaining female. After baseline
evaluation, patients received GHT at a mean stadose of 0.0216:001 mg/kg/wk for the
first month. Subsequently the GH dose was adjusieelach the 50th percentile of normal
serum IGF-I for sex and age. Both in basal condlitind after 24, 48 and 72 months, a
standard oral glucose tolerance test (OGTT) wasechout. Physical examination included
measurements of weight, height and Body Mass I{B&KX). No subject was treated with
drugs which could affect carbohydrate or insulirtabelism. Both the quantitative insulin-
sensitivity check index (QUICKI) and the homeostasbdel assessment of insulin resistance
(HOMA-IR) were calculated. Hyperinsulinaemia wasimed when fasting insulin levels were
greater than 26 mU/l, or insulin peak levels (dg@®GTT) >150 U/ml and/or >75 mU/I at
120 min of OGTT. Impaired glucose tolerance (IGijl ®M2 were defined on the basis of
the American Diabetes Association criteria (DiabeZare 2005).

RESULTS: Clinical and laboratory data of PWS paseturing GHT are summarised in the
Table; for significance: *p<0.008&s basal; **p<0.05vsbasal.

basa 2yt 4 yr 6 yr
BMI 45.2+1.6 45.12.7 42.34.5 42.12.3
IGF-I ng/ml 8846 22386* 229+435* 314+46*
HbA1c% 5.690.1 5.30.2 5.30.1* 5.340.1*
Hyperinsulinism 3 2 2 2
IGT 0 0 0 2
DM2 0 0 0 0
QUICKI 0.37:+0.02 0.36(+0.02** 0.35¢+0.0z 0.36<+0.0z
HOMA-IR 1.5240.37 1.860.45** 2.2240.63 1.946.60

DISCUSSION: Altogether, our findings seem to dentiais that carbohydrate metabolism is
not impaired by GHT in the majority of PWS adukwever, the occurrence of IGT during
GHT in 2 PWS with rapid weight gain suggests thase surveillance of glucose and insulin
homeostasis and low doses of GH should be ap@skcially if the PWS patient is very
obese.
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20.DIABETES MELLITUS IN PRADER-WILLI SYNDROME
---FREQUENCY, RISK FACTORS, AND THERAPY

Takayoshi TsuchiyaNobuyuki Murakami, Yuji Oto, Kazuo Obata, Sat&akazume,
Toshiro Nagali,

Department of Pediatrics Dokkyo Medical Univerdftyshigaya Hospital, Saitama Japan

INTRODUCTION: The frequency of diabetes mellitusMPin Prader-Willi syndrome
(PWS) in adults has been reported to be around BO¥5o Japanese data exist. Several
factors, including overweight and massive viscadiposity, have been considered as risk
factors for DM. Because of mental subnormality andontrollable appetite, insulin therapy
has been controversial in PWS.

SUBJECTS & METHODS: Sixty-five patients, aged frato 53 years, were studied
retrospectively. Risk factors (age, sex, genotygestational age, birth weight, BMI, familial
tendency to DM, and growth hormone (GH) use) wedyaed.

RESULTS: The frequency of DM over 10 years of ages ®6.2% (17/65 patients). The
frequency of DM was high at the ages of 10-15 yaars28-30 years. There were no
significant differences between DM and non-DM greby sex, genotype, or GH use. Age
and BMI showed significant differences between ¢hizgroups (P<0.05 and P<0.01,
respectively). Three of 17 patients (17.6%) with DU a family history of DM. Insulin
resistance (HOMA-R >2.5) was seen in 7 of 10 p&igrho was tested and low insulin
secretion (urine C-peptide <2fday) was seen in 2 of 6 tested patients. Prateimnmu 1
patient (5.9%), micro-albuminuria in 4 (23.5%), achple retinopathy in 2 (11.8%) were
observed. Eleven out of 17 patients (64.7%) weratéd with insulin and insulin was
successfully discontinued in 3 patients.

DISCUSSION: The frequency of DM in PWS in Japan @&2%, which was compatible
with the reported frequency. The most common agmeét of DM was 10-15 years, which
was younger than previously described. Obesityavask factor of DM, and insulin-resistant
DM was more common than poor insulin-secretion Digulin therapy was used for as much
as 65% of our patients and was safe and successful
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21. CLINICAL MANIFESTATIONS AND ENDOCRINE CHARACTER ISTICS IN
PATIENTS WITH PRADER-WILLI SYNDROME

Wu Xiao-Yan*, Song Hong-MeiwWang Wei, Qiu Zheng-Qing, Wei Min, Zhao Shi-Min.

Department of Pediatric, Peking Union Medical Cg#léHospital, Peking Union Medical
College, Chinese Academy of Medical Sciences, BgijChina

OBJECTIVES: Prader-Willi syndrome (PWS) is a complex, multigystdisorder, caused by
absence of expression of the paternally active gggnthe PWS critical region on
chromosome 15g11-13. Our purpose is to evaluateriiecrine situation for the patients
primarily in China.

METHODS: Physical examination, laboratory examination andoenine examination were
obtained in 11 patients (including 5 males andnédies, aged 10.5+5.2 years) whose
diagnosis was confirmed by the MSPCR method.

RESULTS: The results of primary evaluation for the 11 pasemere as following: (1)
physical examination and laboratory examinatioresity in all the patients; short stature in 3
patients who were pre-school age; normal or hig/een normal stature in 5 patients who
were school age; but short stature in all the pegiezho were older than 15 years.
Biochemical Index was mildly abnormal in all theiipats. The level of hs-CRP was
increased in all the patients. (2) endocrine exation: The growth hormone stimulation test
was performed in 7 patients, and all the resultsveldl growth hormone deficiency. In the
patient older than 16 years, the serum level abstsrone in this male patient was decreased,
and the serum level of E2, FSH and LH were dectkddee incidence of the diabetes was
44.5%, but there was no difference between theptiwith diabetes and the patients without
diabetes in age or BMI; the homeostasis model ass#—insulin resistance (HOMA-IR)

was tested in 6 patients (2.2+2.0), but there weadiffierence detected among the patients
between healthy children and simple obesity (P>0.05

CONCLUSIONS: Our study accumulated clinical experience for €epatients in PWS,
especially in abnormalities of the endocrine systBat the limitation of the study is that the
size of the sample is not large enough to expoh@addal condition of endocrine
characteristics in patients. We will collect moaenples for further study. And the epigenetics
research and the treatment will be our next steghie series of studies.
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22. BODY COMPOSITION ASSESSMENT WITH BIOELECTRICAL IMPEDANCE
ANALYSIS IN PATIENTS WITH PRADER-WILLI SYNDROME

Hsiang-Yu Lin, MOD"*** Shuan-Pei Lin, MB***" Dar-Shong Lin, MD** Chih-Kuang
Chuang, M&® Chi-Yu Huang, MD, Ming-Ren Chen, MB* Li-Ping Tsai, MO, Dau-Ming
Niu, MD, PhD*®, Wei-Hsin Ting, MO, Hung-Chang Lee, MY

Departments ofPediatricand®Medical Research, Mackay Memorial Hospital, Taipei,
Taiwan; Institute of Clinical Medicine, National Yang-Mirigniversity, Taipei, Taiwan;
“Mackay Medicine, Nursing and Management CollegépdiaTaiwan;°Department of Infant
and Child Care, National Taipei College of Nursifigijpei, Taiwan®Medical College, Fu-
Jen Catholic University, Taipei, Taiwaﬁ)epartment of Pediatrics, Buddhist Tzu Chi
General Hospital, Taipei branch, Taipei, TaiwéPepartment of Pediatrics, Taipei Veterans
General Hospital, Taipei, Taiwa?Department of Pediatrics, Taipei Medical University
Taipei, Taiwan

INTRODUCTION: Knowledge of body composition assessirin patients with Prader-Willi
syndrome (PWS) is of importance. We report our gepee of assessing body composition
by using eight-polar bioelectrical impedance analyBIA) for PWS in Taiwan.

METHODS: Multi-frequency BIA with eight tactile etrodes (InBody 3.0, Biospace, Seoul,
Korea) were performed in 30 patients with PWS (Edem and 14 females; mean age, 8.1 +
3.8 years; age range, 3 years to 19 years). Nathegsaived growth hormone treatment at the
time of this study.

RESULTS: Twenty-five patients with PWS were diagetbsvith deletion type, and 5 with
uniparental disomy. The standard deviation scd&S|) of height, weight and body mass
index (BMI) were -0.97+1.29, 2.28+2.66 and 3.1442réspectively. The percentages of
total body water, body fat, and soft lean mass \8éré + 7.3%, 45.9 + 10.8%, and 49.9 +
9.9%, respectively. The fat distribution with wealgp ratio (WHR) was 1.01 £+ 0.13. The
body fat percentage was positively associated wilght SDS (= 0.581,p < 0.01), BMI
SDS(r = 0.665,p < 0.01) and fat distribution with WHR € 0.431,p < 0.05), and negatively
associated with total body water percentage {0.997,p < 0.001) and soft lean mass
percentager(= -0.996,p < 0.001). There were no significant associaticgtsvben gender or
genotype pattern (deletion vs. uniparental disoamg) the results of BIA.

CONCLUSIONS: The present study showed significahifyher body fat and lower total
body water percentages among patients with PWS amdpvith normal children. Lower
height, heavier weight, higher BMI, and higher WHRong these patients were also
observed. These findings and the follow-up datahelp with the quality of care for PWS
patients. Multi-frequency BIA is a rapid, painleasad noninvasive method for evaluating the
body composition of patients with PWS.
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23. PWS HYPERPHAGIA IS NOT DUE TO IMPAIRED GLP-1 OR PYY SECRETION

Louise Purtefl, Lisa Sz& Georgina LoughnanEllie SmitH, Herbert Herzoyy Amanda
Sainsbury, Katharine SteinbeckLesley V Campbel| Alexander Viarddt

!Diabetes & Obesity Research Program, Garvan InstiifiMedical Research, Sydney,
Australia,’Clinics for Endocrinology, Diabetes and Clinicalthition, University Hospital
Zurich, Zurich, SwitzerlandPrader-Willi Syndrome Clinic, Metabolism & ObesBgrvices,
Department of Endocrinology, Royal Prince Alfredsgial, Sydney, AustralidDepartment
of Cytogenetics, The Children's Hospital, Westm@édical School, Westmead, Australia,
°Neuroscience Research Program, Garvan Institutéedical Research, Sydney, Australia,
®Department of Investigative Medicine, Imperial @g#, London, UK.

INTRODUCTION: Prader-Willi syndrome (PWS) is a |é&agl genetic cause of obesity,
characterised by hyperphagia, endocrine and belsalidisorders. It has been suggested that
the intense hyperphagia in PWS could, in part, $tem impaired satiety signalling by gut
hormones after meal ingestion. Key hormones withysiological role in satiety include
GLP-1 and PYY, released from the intestinal L-celsnajor confounding factor in previous
studies investigating these hormones has beeriffeeedce in body composition in PWS
subjects being compared with other obese subjgstdifferences in adiposity may affect
circulating hormone levels.

METHODS: 9 subjects with PWS, 12 matched healthgselsubjects and 10 healthy normal
weight subjects were offered a standardised break#@0 kCal). GLP-1(Active),

PYY(Total), PYY(3-36) and Ghrelin(Total) were mesesai by ELISA or radioimmunoassay
at baseline and for 4 hr postprandially. Body cosifjian was assessed by Dual X-ray
Absorptiometry. A visual analogue scale was usadlitdo assess appetite and fullness.
RESULTS: PWS and Obese groups were matched for Badttentage body fat and central
abdominal fat mass. The PWS group had a significégher postprandial secretion of PYY
(Total) (p=0.02) and a trend towards higher GLRedrstion (p=0.08) compared to the obese
group. Fasting Ghrelin levels were elevated in P/l dropped by 20% postprandially,
whereas low Ghrelin levels in obese subjects dicchange. There was no significant
difference in self-reported fullness between groiyesvever, the PWS group reported a lack
of appetite suppression postprandially.

CONCLUSIONS: When compared to adiposity matchedrobsubjects, hyperphagia in
PWS is not related to impairment in postprandiaP&Lor PYY secretion, or abnormal
postprandial Ghrelin suppression. Indeed, highezl¢eof GLP-1 and PYY without an
associated increase in feelings of fullness sugbasiany impairment in this system may lie
at, or beyond, the level of GLP-1 and NPY recepiotte brain, and not at the level of the
intestinal L-cells, as it is suggested for non-ggnaic obesity.

75



24. WEIGHT CONTROL IN PRADER-WILLI SYNDROME PATIENT S
ACHIEVED BY DISEASE SPECIFIC REHABILITATION

Emanuele Grolfg Gilberto Andrighettd Pietro Parmigianj Uros Hladnik, Gabriela
Ferrarf, Roberta BernardefteMartina Dal Lagd, Anna Albarelld, Giuseppe Baschirotto
Giuseppe Filipi,Roberto Lovatd Diego Dolcetta

“M. Baschirotto” Institute for Rare Diseases - BR.D., Centro Diagnostico Riabilitativo per
la Diagnosi Terapia e Cura delle Malattie Rare t@ma di Longare-Vicenza, Italy
%Camillo de Lellis” Hospital, Department of Rehatzition “Alto Vicentino”, ULSS4-Schio,
ltaly; *Villa Berica” Hospital, Vicenza, Italy

INTRODUCTION: Our study represents an attempt spoad to what we felt was an
insufficiently heard social need: weight controtlie late teen-ager and adult PWS
population. For this reason we set up a rehahditaedpproach based on periodic residential
rehabilitation cycles specifically customized ta&er-Willi syndrome patients (PWRS).

To review the efficacy of a multidisciplinary rehigtiation approach for weight control in
adult patients affected by Prader-Willi syndrom&/&), we analyzed retrospectively data
obtained during the period 2002-2008.

METHODS: We analyzed 53 PWS subjects suffering femvere obesity. A
multidisciplinary approach was used to reduce dpa@siadult PWS patients. A 1500 Kcal
daily diet is associated with intense physical eiserduring 4 week cycles organized 4 times
a year. Endurance to physical training was achiéyechusic therapy, psychomaotricity,
educational and entertainment activities.

RESULTS: BMI decreased on average by 2.1 poing@strd error of the mean, SEM 0.16)
per training when PWS subjects attended the ratattwh treatment for 4 weeks. In 3
patients who attended our treatments regularlyre@erded a BMI reduction of 8.9 (SEM
4.2) over 6 years. We observed a statisticallyiBagmt gender difference in weight loss
during the treatment and a trend in weight gaieraftscharge. Males lost weight 1.5 fold
more than females. Similarly, even if both gendeasntained substantially the weight loss
for the first 6 months after dismissal, afterwamsles tended to gain weight faster than
females.

CONCLUSIONS: Our data show successful weight comradult PWS patients based on
intense and prolonged physical exercise with noaady calorie intake. The application of
the proposed adjuvant approach could be suitedt@alsther obesity syndromes with mental
retardation.
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25.EXERCISE ON HAND — THE BENEFITS OF IN-HOME EXERCISE
EQUIPMENT FOR PATIENTS WITH PRADER-WILLI SYNDROME

Georgina Loughndn Janet Franklih Elisia Mansoh Kate Steinbeck

Metabolism & Obesity Services and Prader-Willi Syorde Clinic, Royal Prince Alfred
Hospital, Sydney, AustralidAdolescent Medicine, Royal Prince Alfred Hospi@&ydney,
Australia

INTRODUCTION: In a multi-disciplinary public hospit PWS clinic, exercise is prescribed,
in principle, as a “mandatory” part of the patismhgoing health care program. The clinical
impression is that patients who have exercise egeny within their homes improve their
weight and health profile more than those who ageroutside the home. People with PWS
like sameness but adapt well to consistency andasty of new procedures. Most PWS
patients require extensive external motivationxereise and all require their caloric intake to
be managed by others. Residential environmentikaig to determine the success of their
progress.

METHODS: Twenty six PWS patients were studied igigztively to determine the efficacy
of having exercise equipment within their residerte®ur groups of clients were defined
according to the availability and non availabilifyin-home exercise equipment for a period
of at least 12 months. The weight loss of patientls in-home exercise equipment (WIHE)
was compared with those with no in-home exercisgpegent (NIHE). Comparisons were
also made between weight lost during 2 differeniridhth periods for the same patients -
when they had no in-home equipment (SNIHE) and vthen did have in-home equipment
(SWIHE). All clients in all groups reported parpaiting in some form of exercise during the
12 month period studied. Data was only includedrialysis if there were no major outside
influences that may have been affecting weight éogs major hospitalisation, change of
residence etc. All clients were reported to benlivivithin residences where restrictive food
practices were in place. The majority of clientslingroups lived in a supported group-home
environment where exercise and consistency in neanagt were deemed duty of care. All
clients were prescribed and encouraged to perffientare exercise for 15-40 minutes 5-6
times per week.

RESULTS: There were no significant differences lestwthe groups at baseline for any of
the demographic or anthropometric measurementsatetl. The weight loss for the WIHE
group (9.8 5.9 kg) compared to the NIHE group (mean=-24.2-kg) after al2 month
period was highly significantly differentp<0.0001).There was also a significant difference
in weight loss between SWIHE and SNIHE groups@.0001)over a 12 month period.
DISCUSSION: Exercise is well recognised to be intgatrin managing chronic illness and
general health. It is also used extensively tp hehnage weight in the obese subject. This
study has demonstrated that for PWS clients widr@ge equipment in the home exercise
recommendations were more likely to be met andifsigmtly more weight loss was achieved
than those without in house exercise equipment.

CONCLUSION: The provision of in-home exercise equgmt may be imperative for meeting
exercise prescription and weight management gdadeaple with PWS.
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26. BARIATRIC SURGERY IN PRADER-WILLI SYNDROME: LON G-TERM
FOLLOW -UP AFTER BILIOPANCREATIC DIVERSION

Graziano Grugrij Girolamo Di Giorgig, Antonino Crind

!Department of Auxology, Italian Auxological InstigiResearch Institutd/erbania ltaly;
Unit of Autoimmune Endocrine Diseases, Bambino Gasildren’s Hospital, Research
Institute, Palidoro-Rome, Italy.

INTRODUCTION: The benefits of bariatric surgeryabese patients are well knowsut

data are lacking regarding the long-term outconmth@furgery in Prader-Willi syndrome
(PWS). Excessive weight gain is identified as tle@mtause of morbidity and mortality in
PWS individuals. Dietary restriction and anorexiags are generally ineffective to induce a
permanent weight loss. Thugirgical treatment of morbid obesity in PWS remaimealistic

solution.

METHODS: We report six patients with geneticallyniomed PWS associated with morbid
obesity who underwent Scopinaro’s biliopancreatic divangiBPD) (table). No perioperative
complications were observed. All patients systecadlli received ironcalcium vitamin D,
minerals and mulvitamin preparations to prevent any poéémtitritional deficiency.

after

BPD before BPD maximum

pts se> | karyotype | age (yr BMI month: BMI weight los:

1 F UPD 15 56.€ 14¢ 63.5 24.5

2 M dell5 16 31.7 240 42.8 7.0

3 M dell5 16 53.8 123 52.9 47.5

4 F UPD 18 51.5 100 55.9 30.0

5 M dell5 19 48.6 198 38.8 25.5

6 F dell5 20 49.0 60 45.1 20.1
mear+SE 17.2+0.€ | 48.543.€ | 145+26.€ | 49.643.7 | 25.&45.4

RESULTS: Anthropometric data after BPD are repome@able. All subjects had
hypochromic anemia. Five individuals showed a seveduction of bone mass density by
DEXA, while 4 patients had obstructive sleep apnoeaagyolysomnography study. No
effect of BPD on hyperphagia was observed.
DISCUSSION: Our findings show a significant wei¢hds in 2 patients after bariatric
surgery, whereas the absence of weight loss aetign of weight in four subjects suggests
that even BPD may be ineffective for long-term cohof obesity in PWS. Because all 3
components of BPD (the gastric remnant, the lenfthe alimentary channel, and the length
of the common channel) influence weight loss, fiassible that our negative results may be
related to the large gastric remnant (250 mL)his tegard, it has been reported that BPD
with duodenal switch and smaller gastric remna@0(thlL) offers good results without the
need for revision (Papavramidis et al, J Pediatg 2006). Howeverbariatric procedures
have generally demonstrated poor results in PWi8mgatin comparison with normal obese
individuals. PWS subjects are such aggressivesttat the need for dietary intervention and
monitoring is not eliminated after malabsorptiveeiion. In conclusion, the optimal
therapeutic procedure for PWS seems to be far ettted. In this context, bariatric surgery
should be taken into consideration only in selectses in which severe obesity-related
morbidities are present and rapid weight loss isimered to be potentially beneficial.
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27.VAGUS NERVE STIMULATION IN CURBING HYPERPHAGIA IN
PRADER-WILLI SYNDROME

Catherine J. McAllistér Anthony J. Hollany Howard A. Ring, Nicholas Finef; Karl
Sylvestet, Paul C. Fletchér Nicholas W. Morrefl, Matthew R. Garneft Mark R.A.
Manford?

! Department of Psychiatry, University of Cambridgi, > Department of Medicine,
University College London, URAddenbrooke’s Hospital, Cambridge, UK

INTRODUCTION: Prader-Willi syndrome (PWS) is assateid with hyperphagia that results
from decreased satiety signalling. The vagus nisreentrally involved in satiety signalling
and may be implicated in PWS. Vagus Nerve Stimoitelfiherapy® (VNS; Cyberonics, TX,
USA) is licensed for drug-resistant epilepsy angréssion. As a by-product, some people
receiving VNS therapy have reported weight lossd®@t al, 2007), and VNS-altered food
craving has been demonstrated empirically (Bodal@®®7). We are assessing the safety,
acceptability and efficacy of VNS as a novel trearfor hyperphagia in PWS.

METHODS: Two individuals with PWS (1 male, 1 femialeecruited through the PWS
Association-UK, have been surgically implanted WitNS with a third participant scheduled.
Implantation of VNS took place after assessmentsuddability. Following implantation there
was a three month period during which the VNS wgslanted but switched off. After three
months, the VNS was set to 30Hz with an outputentrof 0.25mA and a signal on time of
30secs, and off time of five minutes. To date, pasicipant has had VNS switched on. Since
implantation, participants have attended month$jtsito assess VNS. Outcome measures:
Safety: sleep apnoea incidents, ECG measurememtsiitation on side-effects.
Acceptability: participants self-report and diar@@sside-effects. Efficacy: weight, body
composition, hormone levels, fMRI responses to fimoages, body image, carers’ reports,
and automated measures of eating rate and quantity.

RESULTS: Safety: VNS has so far had no effect erpslapnoea incidents and has not shown
adverse effects on heart rate as tested at impilam&nd at switch-on in our first participant.
When switched off, VNS has been proven safe taru8d@ MRI scanning at least six weeks
post-implantation and using a USA Instruments TxBi only. Acceptability: At the current
settings, VNS has not led to any side effects whave caused concern to the participant.
DISCUSSION: Early indications suggest that VNSafesand acceptable in PWS.
Preliminary findings as to efficacy will be preseditat the conference, with final findings
expected by the end of 2010. Efficacy of this navehtment would lead to a full trial and
may be of enormous benefit to people with PWS.
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28. ARE THERE DIFFERENCES BETWEEN PEOPLE WITH PRADE R-WILLI
SYNDROME AND HEALTHY CONTROLS IN HEART RATE VARIABI LITY
PARAMETERS IN RESPONSE TO EATING-RELATED PICTURES?

Hubert Soye', Svetlana Labun Arne Wittling, Elisabeth Schweigér

'Regens Wagner, Absberg, Germaf@enter for Neuropsychological Research, University
Trier, Germany.

INTRODUCTION: The analysis of heart rate variailfHRV) is a well validated and world-
wide accepted non-invasive technique for the assasisof autonomic nervous system (ANS)
activity. The ANS is composed of two pathways: shmpathetic and parasympathetic trunks.
It provides the organism with a highly efficiengtdatory system which is able to flexibly
adapt the functioning of the body’s organs, thealted vegetative processes, to
environmental changes and challenges. Thus the g\t a central role as the most
important regulatory system for health and wellrigeof an individual as well as for the

ability to deal with and tolerate stress. HRV isé@d on permanent changes in the speed of the
heart beat and uses successive beat to beat istefitae electrocardiogram (ECG). HRV can
be determined by two different measures, namelyithe domain and frequency domain
analysis. Of special interest are frequency-relpgdmeters since they allow measure
activity of the sympathetic (low frequency band) laRd parasympathetic (high frequency
band, HF) nervous system. Until today, only a fewdies have dealt with HRV activity in
PWS patients, and they came to different conclissidherefore, the purpose of this study
was to examine sympathetic and parasympathetiomssg of PWS patients, especially when
they are confronted with eating-related pictures.

METHODS: 38 PWS patients (23 males, 15 femaleshnage = 28.7 years) were compared
to 29 healthy controls matched for gender and 2gatients with uniparental disomy did not
show any pathological HRV findings. ECG was recdrftem the four standard electrode
positions during three measurement intervals: Sutemduring a resting condition without
any stimulation, 5 minutes while participants wehewn 17 pictures of chairs as neutral
stimuli and 5 minutes while they were shown 17yies$ with delicious dishes. Data were
analyzed by a two-factorial analysis of variancthwine factors “group” and “condition” as
the factor of repeated measurement.

RESULTS: In general, there exist significant gralifferences in some time- and frequency-
related parameters. Out of the many HRV variablesadnd HF-parameters are of special
interest. Comparing responses between conditioN§ Patients showed stronger LF-
responses and lower HF-responses to the eatingdedéimuli. These differences were not as
pronounced in healthy controls.

DISCUSSION: As could be expected, PWS patients ghigiv sympathetic responses in

HRV parameters while at the same time parasympathetivity is reduced. This result
indicates that eating-related situations are stsgregssors for PWS patients. To our
knowledge this is the first study in the relevamrature which directly examined ANS
activity in PWS during eating-related confrontaton

80



29. POLYSOMNOGRAPHY IN ADULT OBESE SUBJECTS WITH AN D
WITHOUT PRADER-WILLI SYNDROME

Paolo Fanalj Graziano Grughj Lorenzo Priant Mauro Cornacchia llaria Tovagliert,
Franco Codeca$aAlberto Salvadofi

'Department of Pulmonary RehabilitatiG®epartment of NeurologyPepartment of
Auxology, IRCCS Istituto Auxologico Italiano, Piaaallo (VB), Italy.

INTRODUCTION: Normally, obese subjects have anéased fat free mass when compared
to lean subjects. Obesity associated with Praddii-$yYndrome is usually characterised by a
lower fat free mass and a reduced muscular torieerfawith Prader-Willi syndrome (PWS)
are at risk of a variety of abnormalities of breaghduring sleep, such as obstructive and
central sleep apnea (OSAS) and abnormal ventilagmgonses to hypoxia and hypercapnia.
We studied a group of adult PWS subjects who peréorcomplete sleep studies compared to
a group of non Prader-Willi syndrome obese subjecttched for sex, age and BMI selected
from the data base of our Laboratory of Sleep Bissa

METHODS: 9 PWS patients, 8 del15 and 1 UPD, 4 feshahd 5 males, aged 28.9 = 3.4 SD
years with a BMI of 46,21 + 6.9 SD, and 9 matched Rrader-Willi syndrome obese
subjects, aged 31.4 * 4.6 years with a BMI of 4867, were recruited for the study. All
patients underwent an adaptation night and theti-aifjht polysomnography (PSG)
Parameter registered were EEG EOG; ECG; respyraftort by thoracic and abdominal
strain gauges, nasal air-flow, snoring nose, oxytaagobin (Sa@) using a pulse oxymeter
with finger probe; Macrostructure of sleep analySikeep Stages) according to Rechtschaffen
and Kales’ criteria was performed. Respiratory peaters included: apnea/hypopnea index
(AHI), basal oxygen saturation (basal $Sa@west oxygen saturation (lowest SaQ%6 time
spent at oxygen saturation below 90%, average mimi8aQ during desaturations.
RESULTS: AHI was significantly different (p<0.05&tween the two groups (9,5 + 7,8 SE of
PWS patients vs 43 + 10,6 SE of non Prader-Willidsgme obese subjects). So 4 PWS
patients (2f/2m) were positive for OSAS, insteddta non Prader-Willi syndrome obese
subjects were positive for OSAS, 5 of them withghtAHI (> 30). Concerning the
saturimetric variables only basal Sa&as significantly different (p<0.05) between thetw
groups (92,4% + 1,0 SE of PWS patients vs 87,1%4SE of non Prader-Willi syndrome
obese subjects). All the other saturimetric vagatdf non Prader-Willi syndrome obese
subjects were lower than that of PWS patients @veiney were pathologic in both groups.
CONCLUSIONS: Our PWS patients seem to confirm tighspositiveness of OSAS known
in the scientific literature, with a tendency tavlsaturimetric data. On the other hand, they
show less pathologic polysomnographic data comp@aredn Prader-Willi syndrome obese
subjects matched for sex, age and BMI. Furtherreb§ens may be appropriate to confirm
our results.
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30. THE RELATIONSHIP BETWEEN REALITY AND FANTASY IN
YOUNG PEOPLE WITH PRADER WILLI SYNDROME

P. Breganil. Achutegui

Paediatrics Department, IRCCS San Raffaele Sciemtigtitute, Milan, Italy

INTRODUCTION: Young children do not distinguish tbdference between reality and
fantasy. Gradually they improve, becoming fullyame of this distinction at the age of eight
(J.Piaget). Research was carried out to understaedendency of people with PWS with
reference to this topic.

METHOD: Sample: 7 patients aged 10 to 12 yeansi(lgroup), 10 patients aged 18-25 years
(Second group). Data were drawn from parents’ tspor

RESULTS OF THE FIRST GROUP: 4 subjects showedhénardinary daily experiences,
stubborn behaviour that suggested they were unahlistinguish objective facts from those
they imagined; they often resorted to telling lieBecting their truths which contrasted with
reality.

RESULTS OF THE SECOND GROUP: 7 subjects showed thairdinary daily routine,

they could tell the difference between reality émtasy; in 2 cases subjects appeared
overcome by imagination, with objects and factsuaigg meanings completely different
from reality, provoking uncontrolled emotional réans; a similar delirious behaviour was
shown by a third subject, for a short period, aftéraumatic experience.

DISCUSSION: The results in the greater part offits group, being unable to distinguish
between reality and imagination, suggest they \wesbably still in the phase normally
belonging to children younger than 8 years. Thaintal retardation could be responsible for
this delay. In the second group the results indatdhat almost all subjects have overcome
children’s confusion between reality and fantaaya ffew cases they showed that the
relationship between reality and imagination waspdie deteriorated: they were dominated by
delirious thoughts and reactions.

RESULTS: The results suggest that it is importhat parents, teachers and caregivers
understand whether the confusion shown by peojileRWS between reality and
imagination is due to a temporary evolutionary ghas is a symptom of a psychiatric
disturbance.
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31. RELATIONSHIP BETWEEN PEOPLE WITH PWS AND THEIR SIBLINGS:
PARENTS REPORT

Achutegui, P. BreganV. Pogliani, D. Bettoni, O. Fontana
Paediatrics Department, IRCCS San Raffaele Sciemti$titute, Milan, Italy

INTRODUCTION: When a child is affected by chronisehse the relationship between
siblings is influenced by the family’s attitudesn @is issue we carried out a research study.
METHODS:. Sample, 52 siblings aged 8-44 years (Mydd#rs). Siblings of 39 patients with
PWS aged 6-36 (M=14 years). Data collected thraughpecific Parents’ Questionnaire (P.Q.)
and reports drawn during Parents’ Groups (P.G.)

RESULTS: P.Q. Knowledge of the syndrome varied Wid@8% of siblings know the name,
65% its main characteristics. Information sour@Qarents, 14% internet, 4% doctors, 2%
conferences/association. Siblings involvemenh@healthcare of their sibling with PWS:
81% show interest, the oldest ask parents for imfoemation. Siblings’ daily participation:
84% in food management (often with an authoritasiitéude that increases with age).
Brothers tolerate misbehaviour from their affecddaling less than sisters, reacting with
verbal aggressiveness. Siblings’ attitudes towaed friends: 54,9% never feel
uncomfortable with their sibling having PWS.

Positive correlation was found between siblinggjragsiveness and discomfort.

Negative correlation was found between siblingstdimfort and time with their sibling with
PWS and their friends.

RESULTS P.G.: siblings’ jealousy and frustratiorrevbrought into light. Adolescent
siblings, older than their sibling with PWS, fedeply disturbed by their sibling’s
misbehaviour in public.

DISCUSSION: The results of the P.Q. and the P.Gwstlifferent perceptions of this issue.
The findings of the P.Q. reflect rational optimgsdittitudes. According to parentapre than
half of the siblings never feel uneasy spending twith their friends and the child with PWS;
they collaborate in their sibling’s involvement agate; when siblings get older they change
role from playmate to parent-substitute. The resoiltP.G. bring out the inner emotional,
often painful, implications in the relationship Wween siblings and the person with PWS;
parents understand that adolescent siblings mathe@esocial image damaged by
misbehaviour of the person with PWS. The suppothefgroup allows parents to face the
most difficult aspects of this issue.
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32. INTERPERSONAL RELATIONSHIPS AMONG ADULTS WITH
PRADER-WILLI SYNDROME RESIDING IN GROUP HOMES

Winfried Schillinget, Janice ForstérHubert Soyer

'Regens Wagner, Absberg, GermaiBittsburgh Partnership, Pittsburgh, PA, USA.

INTRODUCTION: Many adults with PWS now reside irogp homes due to the need for
environmental structure and support to manageabe-felated behaviors associated with the
syndrome. As a result, the expected life spani@asased and the quality of life has
improved for people with PWS. Yet the nature oérpersonal relationships among people
with PWS has not been described. It has been exboften that deficits in social skills
among people with PWS lead to behavioural problérere are 58 adults with PWS living
in group homes at Regens Wagner Absberg, Germammgr@sing this program has provided
the opportunity and experience to observe inteqmatisrelationships among persons with
PWS. In addition to the phenotypic behaviours aased with the syndrome, there are unique
and recognizable characteristics of behaviouraraution affecting the relationships among
PWS-persons, between PWS-persons and others wighogeenental disabilities, and between
PWS-persons and staff.

METHODS: Anecdotal experience from a supervisomgpective is derived from direct
contact with PWS-persons individually, in therapegtoups, and from observed or reported
social experiences involving PWS-persons and thgport staff.

RESULTS: The interpersonal relationships among R#Sons are often characterized by
poor real quality of relationship and weak contipuihere are almost no long-term
friendships among their peers. In the PWS groupdspiit has been observed that there is a
lot of competition about privileges or social s&atHurther, story telling to impress others and
endless discussing and arguing are very commoenQtte poor ability to manage conflict or
to use problem-solving strategies leads to escalati behaviour with temper outbursts,
aggression or self-injury. The relationships of Ppé&Bsons to persons with other disabilities
are characterized by profit orientation, e.g. tofged or money. PWS-persons often try to
reach a dominating position in the relationshipg, By applying pressure with verbal
aggression. Also, PWS-persons tend to avoid reishiips with stronger people who have
other disabilities. In their relationships to st&#WS-persons demand a lot of attention,
persevere to routines, and search for limits byqeation. They try to influence staff for their
own interests, and they show strong fixations asqes of authority.

DISCUSSION: This report represents the first effortlefine the nature of interpersonal
relationships among persons with PWS living togethgroup homes. Among these 58
PWS-persons living at Regens Wagner Absberg, teerghble deficits in social skills
leading to interpersonal conflict were egocentrisrability to delay personal needs, poor
problem solving strategies, poor self-reflectioiliads, and a poor ability to talk about their
emotions, problems or needs. Additional factorkigricing the quality of interpersonal
relationships of people with PWS in a negative asgy difficulty with perspective taking,
language problems, intellectual deficiency, impaitedgment, autistic tendencies,
compulsive behaviour, and weak control over frugira aggression and emotions. It is
hypothesized that lack of opportunity or unfavoleadxperiences with peers in childhood
results in social isolation during the developmepéaiod, and this has a strong and lasting
deleterious effect on relationships in adulthoadtufFe interventions focusing on these social
skill deficits in PWS-persons might improve theapacity for making and sustaining
meaningful interpersonal relationships.
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33. PERSONS WITH PWS HAVE RESEMBLANCES TO AND DIFFERENCES
FROM PERSONS WITH ASPERGER SYNDROME. ARE THE RESEMBLANCES
FROM AUTISTIC TRAITS?

Tomoko Hasegawa

Genetic Support and Consultation Office, PWSA Japan

Comparison between specific clinical features of3&vid Asperger syndrome is presented in
86 persons with PWS and in several with Aspergedsyme in addition to those reported in
the literature, especially by Wing L, Gillberg @deAttwood T.

1. Resemblances to Asperger syndroexteme egocentricity and difficult interactingthwi
peers, immaturity with regard to feelings, delagedial maturity and social reasoning,
limited vocabulary to describe expression of emmutdifficulty with the mutual
communication, all or none thought, desire for npmization, impaired memory processing,
very good long term memory, remarkable knowlecdgan area of interest, tendency to be
pedantic, tendency to persecution complex, liabibthave OCD, strictness about breaking
one’s promise with him/her, making a fool of theepgeand sibs out of high pride, clumsiness
of motor coordination, hyposensitivity to pain aodtemperature, etc.

2. Differences from Asperger syndronsensitivity to facial expression of others, most
behaviors for providing pleasure rather than toroeme anxiety or providing relaxation, food
as the common special interest, feeling sympathkyexipressing consolation, usual prosody,
no idiosyncratic use of words, usually no repetifpatterns of speech, no idiosyncratic
vocalization but with high pitch and metallic, fastion with food with unusual intensity or
focus (stuck on food), vivid imagination but makimg likely stories, convincing and prompt
lying with theory of mind, great dog fancier, udyajood at maintaining in class, no dietary
sensitivity but tendency to choose food with higemgy, no unusual gait besides with
hypotonia and/or obesity, normal sensitivity torsds; impulse control disorder especially to
food, etc.

Most features of PWS resembling those of Aspergedr®me were considered to be caused
by social developmental delay and some other impanit of brain function rather than by
autistic traits.

85



34. AUTISM AND PRADER-WILLI SYNDROME: LITERATURE RE VIEW
AND THE BASIS OF A RESEARCH PROJECT

C. Mar;toulaﬁ, M. Glattard, P. Payou¥% G. Diené, I. Unsaldf, C.Molinag, B. Rogé, M.
Taube

'Centre de Référence du syndrome de Prader-Willis@in of Endocrinology, Genetics,
Gynaecology and Bone Diseases, Hopital des Enfaatdpuse, France®UMR825,
INSERM, Université Paul Sabatier, Toulouse, Fratidrité de Recherche Interdisciplinaire
Octogone, Toulouse, France

INTRODUCTION: Research on specific brain dysfunesion autism has encouraged further
research to increase knowledge and improve thetiagaactices. There is an increasing
interest in syndromes with a known aetiology whieterlap with the autistic syndrome.
Chromosomal abnormality in the region 15q11-q18oived in Prader-Willi syndrome
(PWS), is now most often found in autistic syndrsmféhenotypic similarities between these
2 syndromes are reported in the literature.

METHODS: A preliminary study was conducted amond?18S patients followed in the
French reference center for PWS to evaluate farazll signs of autism that these patients
present. The CARS, the Vineland and the CBCL weeslu

RESULTS: Even if the first results are in line wille data in the literature, none of the
patients encountered presented a clinical pichatdould lead to a diagnosis of autism.
However, many similarities further encourage usampare these two pathologies. Indeed,
recently published studies have shown that spdwifin structures, necessary for the
understanding of social codes, present abnormalitisubjects with autism and with PWS.
Until now no studies of brain imaging, looking famomalies specific to these difficulties,
have been conducted in children with PWS. We haweldped a protocol whose objective is
to study the phenotypic similarities, to colledghidal data and to explore any cerebral
abnormalities through morphometric imaging stusvéh MRI and PET in patients with

PWS and with autism. These data will be comparédesguently to look for correlations. We
will carry out various statistical analyses, graualyses and correlation analyses with the
clinical data. All clinical scores will be usedasovariate in the model analysis with SPM2.
CONCLUSION: This research protocol will improve kviedge of the neural basis of
disorders of social interaction like PWS from a coom genetic model of autism syndrome.
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35.DEMENTIA IN A WOMAN WITH PRADER-WILLI SYNDROME

Margje Sinnem%? Constance T.R.M. Schrander-Stunipelans E.G. Verhelj Mireille
Meeuwsef, Marian A. MaaskaAf">, Leopold M.G. Curfs?

!Department of Clinical Genetics, Maastricht Uniwgraedical Centre, Maastricht;
’Governor Kremers Centre, Maastricht University, btdaht;*’s Heeren Loo, Druten:;
“Maastricht University, Department of Health Care &rsing ScienceStichting
Pergamijn, Echt, The Netherlands

INTRODUCTION: Compared to people without intellegltaisabilities ageing specific
conditions occur more often and, in general, thgyear earlier in life. Dementia is one of
these ageing specific conditions. Persons with Dsyyrdrome are known to have an
increased risk to develop dementia of Alzheimeetypess attention has been paid, however,
to the risk of dementia in other specific geneyicdsomes associated with ID like PWS. We
report on a 58-year-old woman with Prader-Willidgame (PWS) and dementia.

METHOD: The clinical characteristics of this womaill be presented. Decline in
functioning was measured on the SRZ and VABS s€Hiaracteristics of dementia were
measured using the DSDS. Possible differentialrtiags were excluded.

RESULTS: Functional deterioration on all domainshef SRZ and VABS was assessed.
Scores on the DSDS were indicative for the presehdementia in the very late stage.
DISCUSSION: This case report illustrates a newaedearea in older adults with PWS.
Dementia might be associated with PWS. In the oagementia, more clinical studies are
warranted to observe whether premature Alzheimangés or indications of other dementia
forms are more prevalent in people with PWS.
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36. TREATMENT OF RECTAL PICKING BEHAVIOR IN PWS WIT H SENSORY
STIMULATION

Patrice Carrofi, Janice Forstémand Linda Gouragh
'Advocates Inc, Framingham, MA, USPittsburgh Partnership, Pittsburgh, PA, USA

INTRODUCTION: It is estimated that skin picking k@ior occurs in 2/3 of people with
PWS. Rectal (anal) picking is less common and negdsociated with chronic stress. There
are anecdotal reports indicating variable succdsnwising sensory integration methods to
treat skin picking in PWS. The authors report anttieatment of a young man with PWS who
displayed rectal picking that was chronic (sevarahths duration) and severe (recurrent
bleeding with self-induced rectal prolapse reqgimergency room treatment two to three
times per day). This study is the first to docuntéetsuccessful use of a scheduled, non-
contingent, sensory stimulus to treat rectal (ap@Ring behavior in a naturalistic setting.
METHODS: Anecdotal experience, literature reviemd @ingle case design with treatment
interv?ntion in a naturalistic setting inform tineport. Data collection was supervised by the
author.

RESULTS:A functional analysis of behavior identified thdigities and time of day when
rectal picking behavior occurred. Several methddseasory stimulation were offered to the
man, and he selected the use of a back rollerterd sessions of three to five minutes each
were scheduled four times daily during times whesrtal picking was most likely to occur.
Additional interventions were required to accomntedhis treatment: extra staff, an increase
in the density of scheduling mutually selectedwatidis, and a transient increase in
antipsychotic medication. After four weeks of inemtion, there was a decrease in intensity
and severity of rectal picking. After six weeksimtiervention, episodes of self induced rectal
prolapse stopped. After eight weeks of interventtbe frequency of rectal picking episodes
was significantly reduced. Psychotropic medicati@s tapered and discontinued, and
participation in community activities was graduatstored. After one year, the man abruptly
refused the intervention. He resumed daily, sexetal picking for one week at which point
he consented to resume the sensory interventiaa.Wds followed by a dramatic reduction

in picking, and his remission has been sustainedvier four years.

DISCUSSION: The skin picking behavior associatéith WWS can be understood as a habit
disorder (mindless, self-soothing, repetitive acti?®When it is associated with self-injury, it is
usually a manifestation of an impulse control digorthat worsens with stress. Faulty
feedback mechanisms in PWS perpetuate behavionsasuectal picking. In PWS pain is not
a deterrent to picking because sensory neuromeiddrsal lateral spinal pathways conveying
pain are diminished. Although picking elicits a foand, negative response from the
caregiver, the individual with PWS rarely experiesdisgust that might deter the behavior. A
scheduled, non-contingent, sensory experience wa$ective treatment for reducing rectal
picking behavior in this case. Staff tolerance,sistency and perseverance were essential to
this man’s recovery.
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