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This third ESLCCC symposium, which will be held in Amsterdam, aims to address
the complex and diverse nature of an emerging clinical area in the widest possible
context, from scienﬁc research and clinical studies to nursing procedures and
socioeconomic issues.
This symposium has been arranged by the Local Organizing Commiee together with
experts from the Dutch Childhood Oncology Group. Our colleagues have been
instrumental in creang an excellent scienﬁc programme and we are most grateful for
their hard work and invaluable contribuons.
We have received 150 excellent poster submissions and have selected twelve of them
for oral presentaons. We hope and believe that these studies will smulate and inspire
future research. The scienﬁc commiee will award the Stephen Shalet and the Giulio
D’Angio Poster Prizes to the two best oral presentaons.
The two previous meengs were held in Lund and Edinburgh. It is our connued
intenon to hold these European meengs every two years. They will alternate with the
meengs organized in North America by Dr Daniel Green, with the aim of inspiring
future research and collaboraon.
We are looking forward to meeng with you in the inspiring surroundings of De Rode
Hoed and West Indisch Huis and extend our warmest welcome.
Professor W Hamish Wallace
Consultant in Paediatric Oncology, Royal Hospital for Sick Children, Edinburgh, UK
Dr Chrisan Moëll
Associate Professor of Paediatrics, Children’s University Hospital, Lund, Sweden
Dr Leonen CM Kremer
Paediatrician, Paediatric Oncology, Emma Children’s Hospital, AMC, Amsterdam,
The Netherlands
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Thank you to our sponsors and supporters as without their help this symposium
would not be possible.
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THURSDAY 29 SEPTEMBER, 2011

Introducon and Welcome
08.45 – 09.00

Hamish Wallace, Chrisan Moëll and Leonen Kremer

Studies in childhood cancer survivors:
Chairs: Chrisan Moëll and Huib Caron
09.00

Kevin Oeﬃnger, Memorial Sloan Keering Cancer Center, New York, USA
Results of late eﬀect studies; impact on current care: now and future

09.20

Jorgen Olsen, Danish Cancer Society, Denmark
Mortality and Subsequent Malignant Neoplasm’s in childhood cancer survivors US and Europe

09.40

Lars Hjorth, Lund University Hospital, Sweden
PanCare survivors update EU proposal

10.00

Discussion

10.15 – 10.45

Presentaon of abstracts:
Malhotra Jyo - Memorial Sloan-Keering Cancer Center, NY, USA
L: 50 Atherogenic low density lipoprotein (LDL) phenotype in long-term survivors of childhood acute
lymphoblasc leukemia (ALL)
Rachel Cox - Bristol Royal Hospital for Children, Bristol, UK
L: 30 Mapping the complexity of care requirements is necessary in the development of aercare services for
young adult survivors of childhood cancer

10.45 – 11.15

Coﬀee and poster viewing

Care for Survivors:
Chairs: Saro Armenian and Dorine Bresters
11.15

Colin Kennedy, University of Southampton, UK
Quality of life for brain tumor survivors

11.35

Gill Levi, Great Ormond Street Hospital for Children, London, UK
UK Iniave

11.55

Discussion

12.10

Presentaon of abstracts:
Raoul Ruelen, University of Birmingham, Birmingham, UK
S: 05 Long-term Risks of Subsequent Primary Neoplasms among Survivors of Childhood Cancer
Charloe Demoor, ICO, Saint Herblain, France
S: 03 Second breast cancers, occurring aer radiotherapy made before the age of 30 years, display aggressive
pathological characteriscs. A retrospecve study by the Société Francaise des Cancers de L’Enfant (SCFE)

12.40
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Lunch and poster viewing

Radiaon therapy:
Chairs: Elaine Sugden and Cecile Ronckers
13.45

Danny Indelicato, University of Florida Proton Therapy Instute, USA
Proton therapy

14.05

Geert Janssens, Radboud University Nijmegen Medical Centre, Netherlands
Advantages and Disadvantages of Proton Radiotherapy for childhood tumours

14.25

Discussion

14.35

Flora van Leeuwen, the Netherlands Cancer Instute, NL
Radiaon induced damage: breast cancer and ovarian failure

14.55

Quesons

15.00

Presentaon of abstracts:
Greg Armstrong, St. Jude Children's Research Hospital, Memphis, USA
C: 02 Comparison of Cardiac MRI vs. Echocardiography for Screening Adult Survivors of Childhood Cancer
for Cardiomyopathy: Results from the St. Jude Lifeme Cohort
Päivi M.Lähteenmäki, Turku University Hospital, Turku, Finland
C: 04 Eﬀects of home-based exercise program on ﬁtness and metabolic risk factors in long-term survivors of
childhood acute lymphoblasc leukemia

15.30

Coﬀee and poster viewing

Research in childhood cancer survivors:
Chairs: Julianne Byrne and Wim Tissing
16.00

Les Robison, St Judes, USA
Methodological issues in late eﬀect studies

16.20

Mike Hawkins, University of Birmingham, UK
Methodological issues in late eﬀect studies

16.40

Discussion

16.55

Closing remarks

Symposium Dinner
West Indisch Huis, Herenmarkt 99, 1013 EC Amsterdam
19.30 – 23.00
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FRIDAY 30 SEPTEMBER, 2011

Ferlity preservaon:
Chairs: Hamish Wallace and Eline van Dulmen-Den Broeder
09.00

Welcome Day 2 – Hamish Wallace

09.05

Ans van der Pelt, University of Amsterdam, Netherlands
Ferlity preservaon in pre-pubertal males

09.25

Claus Yding Andersen, Copenhagen University Hospital, Denmark
Ovarian cryo preservaon and transplantaon

09.45

Marie-Madeline Dolmans, Saint-Luc University Hospital, Belgium
Opons in females – including egg freezing

10.05

Discussion

10.20

Presentaon of abstracts:
Annelies Overbeek, VU University Medical Center, Amsterdam, Netherlands
G: 13 Pracce, Atude and Knowledge regarding ferlity preservaon techniques in the Netherlands (the PAK-study):
reports of the pilot study
Cécile Thomas-Teinturier, Instut Gustave Roussy, Villejuif, France
G: 06 Age at menopause in survivors of childhood cancer: Major inﬂuence of treatment during adolescence.

10.50

Coﬀee and poster viewing

Genecs:
Chairs: Smita Bhaa and Marry van den Heuvel-Eibrink
11.20

André Uierlinden, Erasmus University Roerdam, NL
Genec approaches in complex diseases and phenotypes

11.40

Henk Visscher, University of Brish Columbia, Canada
Genecs in childhood cancer survivors

12.00

Discussion

12.15

Presentaon of abstracts:
Cecilia Follin, Children's University Hospital, Lund, Sweden
E: 01 High risk of central adrenal insuﬃciency in GH deﬁcient long-term survivors of childhood acute
lymphoblasc leukaemia
Karin Blijdorp, Erasmus MC, Roerdam, Netherlands
L: 03 The value of Insulin-Like growth factor-I in 610 very long term adult survivors of childhood cancer

12.45

6

Lunch and poster viewing

Psycho oncology:
Chair: Melissa Hudson and Jacqueline Loonen
13.40

Martha Grootenhuis, Emma Children’s Hospital/ Amsterdam Medical Centre, Netherlands
Psychosocial consequences of childhood cancer: the importance of developmental milestones

14.00

Discussion

14.10

Presentaon of abstracts:
Bernward Zellar, Oslo University Hospital, Rikshospitalet, Norway
P: 02 High prevalence of chronic fague in long term survivors of childhood acute lymphoblasc leukemia and
lymphoma C, a populaon based study.
Sophie Marcoux, Sainte-Jusne Hospital Research Center, Montréal, Canada
L: 17 Cognive side-eﬀects in pediatric leukemia survivors: Results from a pilot study assessing the associaon between
exacerbated cellular senescence marker p16INK4A and long-term deﬁcits.

Guidelines for screening of survivors:
Chairs: Rod Skinner and Birgia Versluys
14.40

Leonen Kremer, Emma Children’s Hospital/ Amsterdam Medical Centre, Netherlands
Guidelines for childhood cancer survivors.

14.50

Patrick Bossuyt, Amsterdam Medical Centre, Netherlands
Screening: is it worthwhile?

15.10

Melissa Hudson, St Jude’s Children’s Hospital Research Centre, Memphis, USA
Internaonal collaboraon on guidelines.

15.30

Discussion

Closing Session
Chair Hamish Wallace
15.45

Poster Awards Presentaon:
Dan d’Angio, USA and Steve Shalet, UK

16.00

Symposium Close
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De Rode Hoed
Located on the beauful Keizergracht canal, De Rode Hoed (The Red Hat)
was originally one of the “hidden churches” of Amsterdam. These secret
buildings were places that held unlawful or secret, religious gatherings
during the reformaon at a me when Catholic worship was forbidden.
The Great Hall, where we are hosng the ESLCCC symposium, is one of
the largest and oldest buildings of its type remaining in the Netherlands.
Today, there is nothing secret about its purpose as De Rode Hoed is
enjoyed by many who aend a variety of debates, lectures, literary and
musical programmes throughout the year.

The Symposium Dinner at
West-Indisch Huis
7.30 pm 29th September 2011
As the former headquarters of the Dutch West India Company it was
from here, that the decision was made to build the fort ‘Nieuw
Amsterdam’ on the island Manhaan. Peter Stuyvesant, whose statue is
central to the courtyard of Het West-Indisch Huis, was appointed to
governor-general of the fortress New Amsterdam, which eventually
became the metropolis of New York.
This wonderful seng will provide the perfect backdrop to for a relaxed
evening and an opportunity to catch up with friends and colleagues over
some Dutch cuisine.
West-Indisch Huis is a short walk from both De Rode Hoed and the
designated symposium hotels at Herenmarkt, 99, Amsterdam.
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Delegates aending ESLCCC 2011
A
Assunta Albanese
Consultant Paediatric Endocrinologist
Royal Marsden Hospital NHS Trust
Downs Road
Sutton
Surrey SM2 5PT
United Kingdom
Berthe Aleman
Radiation Oncologist
The Netherlands Cancer Institute
Department of Radiotherapy
Plesmanlaan 121
Amsterdam
Netherlands
Saro Armenian
Assistant Professor
City of Hope
Department of Population Sciences
1500 East Duarte Rd.
Duarte
United States
Gregory Armstrong
Assistant Member
St Jude Children’s Research Hospital
262 Danny Thomas Place
Mail Stop 735
Memphis, TN 38105
United States
Johan Arvidson
Dr
Uppsala University
Children’s Hospital/Ped Hem Onc
Akademiska Sjukhuset
SE 751 85
Uppsala
Sweden
Joann Ater
Professor of Pediatrics
UT MD Anderson Cancer Center Division of
Pediatrics Unit 87
1515 Holcombe Blvd
Houston TX 77005
United States

B
Lynn Margaret Ball
Senior Specialist Pediatric
Hemato-Oncologist
Leiden University Medical Center
Albinusdreef 2
Leiden 2300 RC
Netherlands
István Balogh
President of Board of Trustees
Children Cancer Foundation
Rákóczi tér.10
Budapest
Hungary

Edit Bárdi
Professor assistant
Markusovszky Hospital
5 Markusovszky Street
Szombathely
Hungary

Ilse Bertens-Kapitein
Pediatric nurse
Erasmus MC/ Sophia Kinderziekenhuis
Dr. Molewaterplein 60
3015 GJ Rotterdam
Netherlands

Johnnie Bass
Lead Audiologist
St. Jude Children’s Research Hospital
262 Danny Thomas Place
Mail Stop #113
Memphis
United States

Smita Bhatia
Professor and Chair
City of Hope
1500 E Duarte Road
Duarte
California
United States

Lilian Batenburg
Researcher
UMCG
Hanzeplein 1
Postbus196
9700AD Groningen
Netherlands

Eleonora Biasin
MD
Regina Margherita Children Hospital
Piazza Polonia 94
10126 Turin
Italy

Joern-Dirk Beck
Professor Pediatric Oncology
Children’s hospital - Pediatric Oncology
University Clinic Erlangen
Loschgestr. 15
91054 Erlangen
Germany

Andrea Bischof-Renner
Clinical Fellow
RHSCE
Dept. for Paediatric Endocrinology
9 Sciennes Road, EH9 1LF
Edinburgh
United Kingdom

Mikael Behrendtz
Pediatric oncology
Dep. of Ped.
University hospital
581 85 Linköping
Sweden

Hugh Bishop
Paediatric Oncologist
Bristol Royal Hospital for Children
Upper Maudlin Street
BS2 8BJ
Bristol
United Kingdom

Karin Belfrage
MD
Oncology Dep Lund
Skånes Oncology Clinic
221 85 Lund
Sweden

Olle Björk
General Secretary
The Swedish Childhood Cancer Foundation
PO Box 5408
114 84 Stockholm
Sweden

Claire Berger
Paediatric Dr
Chu Saint-Etienne
Paediatric Department
CHU Hôpital Nord
Saint-Etienne 42055
France

Karin Blijdorp
PhD student
Erasmus Medical Centre
‘s Gravendijkwal 230
3015 CE Rotterdam
Netherlands

Kazanowska Bernarda
Prof. Univ.
Medical University
Department of Pediatric Oncology
Bujwida 44
Wroclaw
Poland
Heather Berry
Clinical Nurse Specialist
St James’s University Hospital
Level 4, Bexley Wing
Leeds, LS9 7TF
United Kingdom

Gerlind Bode
Board-Member
Parent-Initiative
Joachimstraße 20
53113 Bonn
Germany
Naomi Boekel
PhD student
Netherlands Cancer Institute
Plesmanlaan 121
1066 CX Amsterdam
Netherlands
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Marjo Bogert-Vossen
Case manager
Erasmus Medisch Centrum
Dr. Molewaterplein 60
3015 GJ Rotterdam
Netherlands
Evica Bojadjieva
Young assistant, MD
University Goce Delcev-Stip, Faculty of
Medical sciences
Krste Misirkov bb, P.O.BOX 201
Sutjeska 48/1 Stip
Macedonia
Patrick Bossuyt
Professor of Clinical Epidemiology
University of Amsterdam
Room J1b-124
PO Box 22700
1100 DE Amsterdam
Netherlands
Katja Braam
PhD student
VU University Medical Center
De Boelelaan 1118
1081 HV Amsterdam
Netherlands
Dorine Bresters
Pediatrician hemato-oncology
LUMC\WA-KZ
PO Box 9600
2300 RC Leiden
Netherlands
Enrico Brignardello
Transition Unit for Childhood Cancer
Survivors
San Giovanni Battista Hospital
Via Cherasco, 15
10126 Turin
Italy
Tara Brinkman
Research Associate, St. Jude Faculty
St. Jude Children’s Research Hospital
262 Danny Thomas Place
Memphis, TN
United States
Patrizia Bruzzi
MD, Trainee in Paediatric Endocrinology
Paediatric Oncology Unit, Royal Marsden
Hospital
Downs Road, Sutton
United Kingdom
Jeffrey Buchsbaum
Associate Professor of Radiation Oncology and
Pediatrics
Indiana University School of Medicine
2425 Milo B. Sampson Ln
IU Health Proton Therapy Center
Bloomington
United States
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Julie Byrne
Executive. Director.
Boyne Research Institute
Tiernan House
Fair Green
Drogheda
Ireland

Netherlands
Frieda Clinton
Advanced Nurse Practitioner
Our Lady’s Children’s Hospital
Crumlin Dublin 12
Dublin
Ireland

C

Louis Constine
Professor of Radiation Oncology & Pediatrics
University of Rochester
601 Elmwood Ave
Box 647
Rochester
United States

Annelie Carlsson
Associate Professor
Department f Pediatrics,
Lund University
Lasarettsgatan 9,
221 85 Lund
Sweden
Hubert Caron
Paediatric Oncologist
Emma Children’s Hospital AMC
Meibergdreef 9
1105 AZ Amsterdam
Netherlands
Leonie Casagranda
Clinical Research Assistant
Childhood Cancer Registry of the RhôneAlpes Region
CHU de St-Etienne - Hôpital Nord
Secrétariat de Pédiatrie 3e étage
42055 St-Etienne cedex 2
France
Monika Chocholous
Student
Medical University Vienna
Währinger Gürtel 18-20
1090 Wien
Vienna
Austria
Christine Chordas
Nurse Practitioner
Dana-Farber Cancer Institute
450 Binney Street
SW331 Boston
United States
Tanzina Chowdhury
Consultant in Late Effects of Childhood
Cancer
Great Ormond Street Hospital
Great Ormond Street
London
United Kingdom
Niels Clausen
Chief physician
University Hospital of Aarhus at Skejby
Brendstrupgaardsvej 100
Aarhus N
Denmark
Sarah Clement
Drs.
Academical Medical Center, University of
Amsterdam
Meibergdreef 9
1105AZ Amsterdam

Andrea Corrias
Medical Director of Endocrinology
Ospedale Infantile Regina Margherita
Reparto Endocrinologia Pediatrica
Piazza Polonia 94 Torino
Italy
Rachel Cox
Paediatric Oncologist
Bristol Royal Hospital For Children
Dept. Paediatric Oncology
Upper Maudlin St
Bristol
United Kingdom
Elizabeth Crowne
Consultant in Paediatric Endocrinology &
Diabetes
Bristol Royal Hospital for Children
Dept Paediatric Endocrinology
Upper Maudlin St
Bristol
United Kingdom
David Cutter
Clinical Research Fellow
University of Oxford
Clinical Trial Service Unit, Richard Doll
Building
Old Road Campus, Roosevelt Drive
Oxford
United Kingdom

D
Karin Dahlberg
Nurse
University Hospital of Lund
Lasarettsgatan 48
221 85 Lund
Sweden
Giulio D’Angio
Professor
Hospital of the University of Pennsylvania
Donner 2
Philadelphia, PA
United States

Nikki Davis
Consultant Paediatric Endocrinology
and Diabetes
Southampton University Hospitals NHS Trust
Southampton General Hospital
Tremona Road
Southampton
United Kingdom

E

G

Angela Edgar
Consultant Paediatric Oncologist
Royal Hospital for Sick Children
Department of Haematology/Oncology
17 Millerfield Place
Edinburgh
United Kingdom

Micol Gianinazzi
Doctoral student
University of Bern, Institute of Social
and Preventive Medicine
Finkenhubelweg 11
3012 Bern
Switzerland

Sofie de Fine Licht
MSc, PhD student
Danish Cancer Society
Strandboulevarden 49
DK-2100 Copenhagen East
Denmark

Maria Elfving
Senior consultant
Pediatric Clinic
Skåne University Hospital Lund
SE 221 85 Lund
Sweden

Florent De Vathaire
Epidemiologist
CESP- UMR 1018 INSERM
Institut Gustave Roussy, 29 Rue
Camille Desmoulins
Villejuif
France

Ruth Elson
Clinical Nurse Specialist
Bristol Royal Hospital for Children
Upper Mauldlin Street
Bristol
United Kingdom

Faith Gibson
Clinical Professor of Children and Young
People’s Cancer Care
London South Bank University
Faculty of Health and Social Care
103 Borough Road
London
United Kingdom

Andrica de Vries
MD
Erasmus MC
Dr Molewaterplein 60
3015 GJ Rotterdam
Netherlands
Charlotte Demoor
Radiologist Student
ICO Rene Gauducheau
Bd J Monod
Nantes - St Herblain
France
Ibrahima Diallo
Medical Physicist
Inserm U1018 team 3
Cesp-umr 1018 Inserm
Institut Gustave Roussy
Villejuif
France
Tanya Diver
Neuropsychologist
Children’s Hospital Boston
300 Longwood Avenue
Fegan 8, Department of Psychiatry
Boston, MA 02115
United States
Mary Kathryn Dwyer
Radiation Oncologist
Peter Mac
DROCI, PMCC
St Andrew’s Place
East Melbourne, Victoria, 3002
Australia

F
Jane Fearnside
Research Associate
The University of Sheffield
Weston Park Hospital
Whitham Road
Sheffield
United Kingdom
Lieke Feijen
Data manger/ monitor
SKION
Leyweg 299
2545 CJ Den Haag
Netherlands
Francesco Felicetti
Trainee
Transition Unit for Childhood Cancer
Survivors
San Giovanni Battista Hospital
Via Cherasco 15 Turin
Italy
Cecilia Follin
Nurse
Clinical Sciences
Diab/Endomott, Usil
Lunds Universitetssjukhus
221 85 Lund
Sweden
Eva Frey
Oncologist
St. Anna Children´s Hospital
Kinderspitalgasse 6
A-1090 Vienna
Austria
Per Frisk
Dr
Department of Women’s and Children’s
Health, Uppsala University
Dag Hammarskjölds väg
751 85 Uppsala
Sweden

Natalie Goroncy
Clinical Nurse Coordinator
Peter MacCallum Cancer Centre
C/o Ambulatory Care
St Andrews Place
East Melbourne
Australia
Victoria Grandage
Consultant Haematologist
University College Hospital London
6th Floor Central
250 Euston Road
London
United Kingdom
Daniel M Green
Member
St. Jude Children’s Research Hospital
262 Danny Thomas Place
Mail Stop 735
Memphis
United States
Hannah Greene
Clinical nurse specialist late effects
Addenbrookes Hospital Cambridge UK
Paediatric day unit box 51
Addenbrookes hospital, Hills RD
Cambridge
United Kingdom
Diana Greenfield
Nurse Consultant
Sheffield Teaching Hospitals NHS Trust
Weston Park Hospital
Whitham Road
Sheffield
United Kingdom
Martha Grootenhuis
Director Research Psychosocial Department
Emma Children’s Hospital
Meibergdreef 9
1105 AZ Amsterdam
Netherlands
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Thorgerdur Gudmundsdottir
MD, PhD student
Danish Cancer Society
Strandboulevarden 49
2100 Copenhagen
Denmark

Ann-Mari Hellman
Head of Family Support
Barncancerfonden/The Swedish
Childhood Cancer Foundation
Box 5408
S-114 84 Stockholm
Sweden

I

Tara Henderson
Assistant Professor
University of Chicago
5841 S. Maryland Ave
MC 4060
Chicago
United States

Sigrid Isaksson
Dr
Reproductive Medicine Centre
Skånes Universitetssjukhus RMC
Ingång 74 plan 3
S-20502 Malmö
Sweden

Ulrike Hennewig
MD
Universtaetsmedizin Mainz, Pediatric
Oncology
Langenbeckstr. 1
551 31 Mainz
Germany

Yasushi Ishida
Chief, Department of Pediatrics
St. Luke’s international Hospital
9-1, Akashi-cho
Chuo-ku
Tokyo
Japan

Arja Harila-Saari
Pediatric haematologist
Oulu University Hospital
P.O.BOX 231
90029 Oulu
Finland

Katherine Henson
DPhil Student
Clinical Trial Services Unit, Oxford
Richard Doll Building
Old Road Campus, Roosevelt Drive
Oxford, OX3 7LF
United Kingdom

Hiroyuki Ishiguro
Assistant Professor
Tokai University School of Medicine
143 Shimokasuya
Isehara
Kanagawa
Japan

Sian Harris
Consultant Paediatrician
RCHT
Child Health department
Level 4 Tower, RCH
Truro TR1 3LJ
United Kingdom

Lars Hjorth
Consultant
Paediatric Oncology & Haematology
Department of Paediatrics Lund
Skåne University Hospital
221 85 Lund
Sweden

J

Annelies Hartman
Physiotherapist
Erasmus MC Sophia Children’s Hospital
Room Sk-0324
PO box 2060
3000 CB Rotterdam
Netherlands

Felicity Hodder
Consultant Oncologist
Princess Margaret Hospital
GPO Box D184
Perth
Australia

Daniel Indelicato
Assistant Professor of Radiation Oncology
University of Florida Proton Therapy Institute
2015 North Jefferson St
Jacksonville, FL
United States

H
Nadia Haddy
Epidemiologist
Inserm U1018 team 3
Cesp-UMR 1018 Inserm
Institute Gustave Roussy, 39 rue
Camille Desmoulins
Villejuif
France
Hanne Hamre
MD
Oslo University Hospital, The Norwegian
Radium Hospital
Postboks 4950 Nydalen
0424 Oslo
Norway

Riccardo Haupt
Gaslini Children’s Hospital
Epidemiology and Biostiastics
Via G. Gaslini, 5
Genova
Italy
Mike Hawkins
Professor of Epidemiology
University of Birmingham
School of Health and Population Sciences
Public Health Building
Birmingham B15 2TT
United Kingdom
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Louise Hooimeijer
MD, Fellow
UMCG
Hanzeplein 1
Postbus 30001, 9700 RB
Groningen
Netherlands
Melissa Hudson
Director, Cancer Survivorship Division
St Jude Children’s Research Hospital
262 Danny Thomas Place
Memphis
United States
Gea Huizinga
Post doctorial Researcher
University Medical Center Groningen
PO Box 30.001
9700 RB Groningen
Netherlands

Kirsi Jahnukainen
Senior Consultant of Pediatric
Hematology and oncology
Pediatric Endocrinology Unit
Astrid Lindgren Children´s Hospital
Q2:08 Stockholm
Sweden
Geert O.R.J. Janssens
MD
Radboud University Nijmegen
Medical Centre
Geert Grooteplein zuid 32
6525 GA Nijmegen
Netherlands
Marianne Jarfelt
MD, PhD
Pediatric Oncology
The Queen Silvia Children´s Hospital
S-41685 Göteborg
Sweden
Anna Jenkins
Consultant Paediatric Oncologist
Sheffield Childrens Hospital
Western Bank
Sheffield
United Kingdom

Helen Jenkinson
Consultant Paediatric Oncologist
Birmingham Children’s Hospital
Steelhouse Lane
B4 6NH Birmingham
United Kingdom
Berta Jereb
Researcher
Institute of Oncology
Zaloska2
1000 Ljubljana
Slovenia
Inga MR Johannsdottir
PhD-student
National Resource Center for Late Effects after
Cancer Treatment
Oslo University Hospital
Postboks 4953 Nydalen
0424 Oslo
Norway

Colin Kennedy
Professor in Neurology and Paediatrics
University of Southampton
Mailpoint 803G, University Child Health
Southampton General Hospital
Southampton SO166YD
United Kingdom
Tomas Kepak
Physician
University Hospital Brno
Department of Paediatric Oncology
Cernopolni 9
Brno
Czech Republic
Nisreen Khalifa
Senior registrar
Ministry of Health
Sabah Medical Area
NBK Children Hospital
Kuwait

Peter Johnstone
Chair and William A. Mitchell Professor
Indiana University
535 Barnhill Dr (RT041)
Radiation Oncology
Indianapolis, IN
United States

Ellen Kilsdonk
Intern
AMC
Meibergdreef 9
Location: J1b-109.1
Amsterdam
Netherlands

K

Mariusz Kitlinski
Physician
Department of Cardiology, Skåne
University Hospital
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Sweden
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Dr.
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Director
Tokai University School of Medicine
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Dr
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Sebastiaan Knijnenburg
PhD Student
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Meibergdreef 9
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Netherlands
Wouter Kollen
Pediatric hemato-oncologist
Leiden University Medical Center
Albinusdreef 2
2333 ZA Leiden
Netherlands

Andrzej Koltan
Dr
Dept. of Pediatrics Hematology and
Oncology Collegium Medicum in
Bydgoszcz Nicolaus Copernicus
University in Torun
Sklodowskiej-Curie 9
89-115 Bydgoszcz
Poland
Maryna Krawczuk-Rybak
Head of the Department of Pediatric
Oncology and Hematology
Medical University of Bialystok
Waszyngtona 17
Bialystok
Poland
Leontien Kremer
Pediatrician
EKZ/AMC Amsterdam
Meibergdreef 9
1105 AZ Amsterdam
Netherlands
Sabine Kroiss Benninger
Physician, Paed. Oncologist
University Children’s Hospital
Dept. of Oncology/Haematology
Steinwiesstr. 75
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Associate Faculty Member
St. Jude Children’s Research Hospital
262 Danny Thomas Place
Memphis
United States
Jarmila Kruseova
Dr
Children Haematology and Oncology
Department
FN Motol V Úvalu 84
Prague 5
Czech Republic
Elise Kvarnström
Project Manager
PanCareSurFup FP7, Lund University
Box 117
221 00 Lund
Sweden

L
Herwig Lackner
Hemato-Oncologist
Medical University Graz
Department of Pediatrics Division of
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P: 01
Psychosocial status of childhood cancer
survivors who develop one or more
secondary malignancies
Jereb, Berta1; Korenjak, Roman2; Èižek Sajko, Mojca3
Institute of Oncology; 2Railway Health Center Ljubljana;
3
University of Ljubljana

1

Introduction: Childhood cancer survivors can develop physical,
emotional and psychosocial adversities, a secondary malignancy (SM)
being one of the most serious among them. Aims to study whether an
SM influenced the psychosocial functioning of survivors, especially
whether any psychic trauma from the first experience would be
aggravated by the second.
Method: Seventy - five childhood cancer survivors with an SM were
matched with 75 survivors who did not develop an SM, by sex, age, living
environment, diagnosis, year of diagnosis and treatment of the first
malignancy. They were compared as to education, employment, marital
status and, in the 35 women, childbirth data. Seventeen childhood
survivors with an SM had had psychological evaluations at diagnosis of
both their first and second cancers; the results of the two were
compared. Results There were no differences in the schooling, education,
social, marital status or birth specifics between survivors with an SM and
their controls, nor were there marked differences in measures of social
or psychological status.
Conclusions: The socioeconomic status of these 75 subjects was not
found to be influenced by the development of SM. Psychological
evaluations showed no marked differences between those conducted
after the first and the second malignancies.
References: 1. Jazbec J, Todorovski L, Jereb B. Classification tree analysis
of second neoplasm’s in survivors of childhood cancer. BMC Cancer;
2007; 7(27):1-6 2. Jereb B. Model for long-term follow–up of survivors of
childhood cancer. Med Pediatr Oncol. 2000;34:256-258 3. Zeltzer LK,
Recklitis C, Buchbinder D, et al. Psychological status in childhood cancer
survivors: a report from the Childhood Cancer Survivor Study. J Clin
Oncol. 2009;27(14): 2396-2404 4. Sundberg KK, Doukkali E, Lampic C, et
al. Long-term survivors of childhood cancer report quality of life and
health status in parity with a comparison group. Pediatr Blood Cancer.
2010;55:337-343 5. Lancashire ER, Frobisher C, Reulen RC, et al.
Educational attainment among adult survivors of childhood cancer in
Great Britain: a population-based cohort study. J Natl Cancer Inst.
2010;102(4):254-270.
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P: 02
High prevalence of chronic fague in long term
survivors of childhood acute lymphoblasc
leukaemia and lymphoma ¨C a populaon
based study.
Zeller, Bernward1; Hamre, Hanne2; Kanellopoulos, Adriani3; Fosså,
Sophie4; Loge, Jon Håvard2; Ruud, Ellen3
1
Oslo University Hospital, Rikshospitalet, Norway; 2National Resource
Center for Late Effects after Cancer; 3Oslo University Hospital,
Rikshospitalet; 4University of Oslo
Introduction: Chronic Fatigue (CF) is a frequent, distressing and disabling
late effect after successful cancer treatment (1,2). However, few of the
published studies have included survivors of childhood cancers.
Aims: To investigate prevalence of fatigue in long term survivors (LTSs) of
childhood leukaemia and lymphoma.
Method: The population based cross-sectional study included survivors
of acute lymphoblastic leukaemia (ALL), Non-Hodgkin lymphoma (NHL)
or Hodgkin lymphoma (HL) diagnosed between 1970 and 2002 at an age
of < 19 years and at least 5 years follow up time. Enrolled patients
accomplished extensive clinical and biochemical investigations including
the Fatigue Questionnaire (FQ) (3). Chronic fatigue was defined as
increased level of fatigue for more than 6 months (4). Clinical information
was retrieved from the patient records.
Results: A total of 290 patients completed the questionnaire (ALL 151,
NHL 47, HL 92). Median age (range) at assessment was 29,9 (18,3-54,5)
years. Median follow up time (range) from diagnosis was 21,3 (6,9-39,2)
years. The prevalence of CF was 27% (ALL 23%, NHL 30%, HL 34%), as
compared to 8,4% among controls of similar age in the general Norwegian
population (5). There was a tendency towards more CF by increasing age
(age at assessment ¡Ý 30 years: 32%, < 30 years: 22%, p=0,054). In ALL,
both age at diagnosis (< 6 years: CF 15%, ¡Ý 6 years: CF 32%, p= 0,012)
and age at follow up (< 30: 13%, ¡Ý 30: 36%, p=0,001) were predictors of
CF. No association was found between CF and gender, previous radiation
therapy, cumulative anthracycline dose, or hypothyreosis.
Conclusions: CF is more prevalent in LTSs of childhood leukaemia and
lymphoma than in the general population in Norway. The prevalence is
highest in HL, but, rather surprisingly, even ALL survivors have a high
occurrence of CF.
References: (1) Stone PC, Minton O. Cancer-related fatigue. European
Journal of Cancer, 2008; 44: 1097-1104. (2) Mulrooney DA, Ness KK,
Neglia JP, et al. Fatigue and sleep disturbance in adult survivors of
childhood cancer: a report from the childhood cancer survivor study
(CCSS). Sleep 2008; 31: 271-281. (3) Chalder T, Berelowitz G, Pawlikowska
T et al. Development of a fatigue scale. Journal of Psychosomatic
Research 1993; 37: 147-153. (4) Fukuda K., Straus SE., Hickie I et al. The
chronic fatigue syndrome: a comprehensive approach to its definition
and study. International Chronic Fatigue Syndrome Study Group. Annals
of Internal Medicine 1994; 121: 953-959. (5) Loge JH, Ekeberg O, Kaasa S.
Fatigue in the general Norwegian population: normative data and
associations. J Psychosom.Res 1998; 45: 53-65.

P: 03
Chronic pain and depression are associated with
poor health-related quality of life in long-term
survivors of childhood acute lymphoblasc
leukemia and lymphoma
Kanellopoulos, Adriani; Hamre, Hanne M.; Fosså, Sophie D.; Ruud, Ellen;
Dahl, Alv
Oslo University Hospital, Norway
Introduction: In previous studies of health-related quality of life (HRQoL) in childhood cancer survivors, there has been limited focus on
factors associated with poor HR-QoL.
Aims:
1) To assess HR-QoL in long-term survivors (CCS) of childhood acute
lymphoblastic leukemias (ALL) and lymphomas compared to agematched controls from the general population (NORMs).
2) To investigate factors associated with poor HR-QoL in CCSs.
Method: 285 patients (149 ALL, 91 Hodgkin lymphoma and 45 NonHodgkin lymphoma) diagnosed 1970-2002 at age <19 years participated
in this population-based cross-sectional study. They completed a
questionnaire including the Short Form 36 (SF-36) as measure for
HR-QoL and questions concerning socio-demographic and somatic and
mental health issues. NORMs consisted of five controls for each CCSs
(N=1,425). Poor HR-QoL was defined as SF-36 physical and/or mental
component summary score <40. Treatment details were obtained from
the clinical records.
Results: Median age at survey was 29.6 years (range 18.3-54.4), median
follow-up time 21.1 years (range 6.9-39.4). 110 (39%) CCSs had received
radiotherapy, and 41 (14%) had suffered a relapse or developed
secondary cancer.
1) Compared to NORMs, CCSs scored significantly lower on 7 of 8
subscales of the SF-36 (p<0.001). Among NORM 18% had poor HR-QoL
versus 32% among CCSs (p<0.001).
2) Based on bivariate regression analyses, older age at survey,
unemployment, comorbidity, chronic pain, fatigue, neuroticism, anxiety
and depression were significantly associated with poor HR-QoL. Age at
diagnosis, type of cancer, radiotherapy, relapse or secondary cancer were
not significantly associated with poor HR-QoL.
In multivariate analysis only chronic pain (OR2.98, p=0.001) and
depression (OR1.41, p<0.001) showed significant association with poor
HR-QoL.
Conclusions: CCSs have significantly poorer HR-QoL than age-matched
NORMs. Chronic pain and depression are amenable variables for
interventions in CCSs with poor HR-QoL, and they should be looked for in
particular at follow-up examinations.

P: 04
Health related quality of life and mental wellbeing among male long term survivors of
childhood acute lymphoblasc leukemia
Lähteenmäki, Päivi M.1; Gunn, M. Erika1; Puukko-Viertomies, LeenaRiitta2; Henriksson, Markus3; Heikkinen, Risto2; Jahnukainen, Kirsi2
1
Turku University Hospital, Finland; 2Helsinki University Hospital, Finland;
3
National Supervisory Authority for Welfare and Health, Finland
Introduction: While there have been significant advances in the
treatment of childhood acute lymphoblastic leukemia (ALL) more focus
has been put on the quality of life (QOL) and psychosocial coping of
survivors. Results of earlier studies have been inconsistent, at least partly
because of variations in the methodology used, and great differences in
survivor populations studied. Aims Our aim was to evaluate the QOL and
psychological (including alcohol abuse), social, and vocational outcomes
of adult male survivors of childhood ALL. The effects of sex hormone
levels, treatment, possible relapse, age, family composition, working
status, and educational level were analyzed.
Method: The survivors (47%) of an entire cohort of 164 boys (<16 years)
diagnosed with ALL during 1970-1995 were included in this study. Fiftytwo of these men responded (rate 69%). The median age at the study
was 29 years for survivors and 30 years for healthy controls (N=56). The
participants completed a self-report questionnaire (socio demographics),
RAND-36 to assess QOL, GHQ-12 and BDI to assess mental well-being
and CAGE to assess alcohol abuse/dependence. Gonad hormone levels
were measured and sperm samples analyzed.
Results: ALL survivors had lowered QOL which was particularly
pronounced in survivors with lowered testosterone levels or a history of
cranial irradiation. The psychological state of survivors didn’t differ from
the comparison group. The survivors were less likely than the control
subjects to be married or living with a partner and to have children at
their household. Their employment rate was similar to population
norms. Decreased QOL could not be explained by differences in
education, non-psychotic psychiatric morbidity, depression or alcohol
abuse. Higher age at diagnosis was, however, found to significantly affect
survivors’ QOL.
Conclusions: Even though ALL survivors generally cope well and their
psychological well-being is normal, increased focus on certain subgroups,
especially on survivors who received cranial irradiation or who have low
testosterone levels, is necessary to identify the need for intervention to
improve their quality of life. Blaauwbroek R et al. Health-related quality
of life and adverse late effects in adult (very) long-term childhood cancer
survivors. Eur.J.Cancer 2007:43:122 Gaynon PS et al. Long-term results of
the children’s cancer group studies for childhood acute lymphoblastic
leukemia 1983-2002: a Children’s Oncology Group Report. Leukemia
2010:24:285 Greenfield DM et al. Quality of life, self-esteem, fatigue, and
sexual function in young men after cancer: a controlled cross-sectional
study. Cancer 2010:116:1592 Harila MJ et al. High health-related quality
of life among long-term survivors of childhood acute lymphoblastic
leukemia. Pediatr.Blood Cancer. 2010:55:331 Mody R et al. Twenty-fiveyear follow-up among survivors of childhood acute lymphoblastic
leukemia: a report from the Childhood Cancer Survivor Study. Blood
2008:111:5515.
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Abstract: The present study investigated the perceived impact of
participation in social programming for adolescents and young adult
brain tumor survivors and caregivers. Interviews were conducted with 18
survivors and 17 caregivers. Themes associated with having something
social to look forward to, receiving social support, and feeling accepted
were salient.
Introduction: Research has shown pediatric brain tumors survivors are
at-risk for social difficulties 1. Interventions have demonstrated improved
social competence, quality-of-life, and increased social attempts 2,3. The
Success through Education, Psychosocial Support, and Socialization
(STEPS) Program provides social opportunities and psychoeducation for
survivors of pediatric brain tumors and their caregivers. Monthly events
focus on team-building and communication.
Aim: 1)To qualitatively assess the perceived impact of social
programming for brain tumor survivors and their caregivers.
Method: 35 patient-parent dyads met eligibility criteria with 18 survivors
and 17 caregivers completing semi-structured telephone interviews.
Results: Interviews were analyzed using a phenomenological approach 4,5
and thematic coding was conducted. Social isolation prior to STEPS
involvement was reported by both survivor and caregiver. Survivors
reported STEPS as something to look forward to, a place to feel
understood, and accepted. Medical and neurocognitive late-effects were
reported as contributing to social challenges. Caregiver themes involved
the benefits of education about late-effects, social support, and feeling
understood. The positive impact of parental observation of their child’s
socialization at the events also emerged. There was minimal change
reported in social functioning outside of the STEPS.
Conclusions: The perceived benefit of being understood and feeling
accepted is important for survivors and caregivers who participate in social
programming. Additional research needs to be developed to promote
social skill improvements that generalize outside of structured settings.
References: 1 Vannatta, K. et al. A controlled study of peer relationships
of children surviving brain tumors. J Psychosoc Oncol 1998; 23:279-287.
2
Barrera, M. et al. A group social skills intervention program for survivors
of childhood cancer. J Pediatr Psychol 2009: 1-11.
3
Barakat, L.P., et al. Evaluation of a social skills training group
intervention with children treated for brain tumors: A pilot study. J Peditr
Psychol 2003; 28:299-307.
4
Creswell, J.W. Qualitative inquiry and research design: Choosing among
five traditions. Thousand Oaks, CA: Sage.
5
Guest, G. et al. How many interviews are enough? An experiment with
data saturation and variability. Field Methods 2006; 18:59-82.
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Introduction: Little is known about psychological sequelae in adolescent
survivors of childhood cancer.
Aims: We aimed to: (1) compare psychological distress between
survivors and the norm population; (2) compare mean scores in
distressed survivors and psychotherapy patients; and (3) identify factors
associated with psychological distress.
Method: Within the Swiss Childhood Cancer Survivor Study (SCCSS) we
sent postal questionnaires to adolescent survivors aged <16 years at
diagnosis (1983-2003), who had survived >5 years and were aged 16-20
at time of survey. Psychological distress was assessed with the Brief
Symptom Inventory-18 (BSI-18). Higher scores indicated higher distress
and subjects with T-scores ≥63 were defined as cases with clinically
significant distress. We used t-tests to compare survivors with norm data
and multivariable logistic regressions to detect potential risk factors.
Results: We included 290 responders with complete BSI-18 data
(response rate 73%, mean age 17.9 years, SD=1.15). Survivors had
significantly lower mean values than the norm population on all
symptom scales (somatization, depression, anxiety) and Global Severity
Index–GSI (all p<0.001). Survivors with significant distress (n=31, 11.4%)
had higher mean scores than psychotherapy patients only on the
somatization scale (p<0.001). In multivariable regression analyses female
sex (OR 2.6-7.9) and self-reported late effects (OR 4.2-13.1) were
associated with all three domains and GSI. Diagnosis of brain tumor was
associated with somatization (OR=4.3) and low support from parents was
associated with depression (OR=12.0) and GSI (OR=5.2).
Conclusions: Adolescent survivors of childhood cancer reported lower
psychological distress than the general population. Although results are
encouraging, it remains critical to identify survivors at high risk who
might profit from psychological support in follow-up programs.
References:
Elkin. Med Ped Oncol,1997, 29, 582-88.
Franke. Psychotheraphie, Psychosomatik, Medizinische Psychologie,
2011. 61, 82-6.
Lund. Pediatric Blood Cancer, 2011. 56, 532-43.
Michel.JCO, 2010. 28, 1740-8.
Zerbrak. JCO, 2004. 22, 999-1006.
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Introductions: Diagnosis and treatment of cancer in childhood may
disrupt normal developmental processes, emerging as problems with
social relations and school functioning in adolescent survivors of
childhood cancers. However, previous studies report inconsistent
findings. (1-5). Aims: Study aims were to assess subjective well-being,
psychological distress and school contentment in survivors of three
dissimilar childhood cancer types; acute myeloid leukemia (AML),
infratentorial astrocytoma (IA) and Wilms tumor (WT).
Method: Nordic patients treated for AML, IA and WT in childhood
between 1985 and 2001, aged ≥ 1 year at diagnosis who were 13-18
years at time of study were eligible for this questionnaire based survey
that included items on subjective well-being (SWB), psychological
distress, school contentment, self-esteem and personality traits. Sixtyfive percent (151/231) responded. An age-equivalent group from a
Norwegian health survey (n=7910) served as comparison group.
Results: Median age of survivors was 16 years (range 13-18 years), 52%
were males. Survivors reported better SWB (p=.004) and self-esteem
(p<.001), and fewer social problems in school (p=.004) than the
comparison group. However, survivors also reported higher levels of
psychological distress (p=.002), mostly attributable to general worrying.
No significant differences in outcomes were found across diagnoses, and
time since diagnosis did not significantly affect any of the results.
Conclusions: Adolescent survivors of AML, IA and WT seem to be more
worried than their peers but the overall emotional and socio-behavioral
functioning of the survivors was good. This could be due to changes in
their perception of well-being after having survived a life-threatening
disease. (1) Stam H, Grootenhuis MA, Last BF. Social and emotional
adjustment in young survivors of childhood cancer. Support Care Cancer
2001 Oct;9(7):489-513. (2) McDougall J, Tsonis M. Quality of life in
survivors of childhood cancer: a systematic review of the literature
(2001-2008). Support Care Cancer 2009 Oct;17(10):1231-46. (3) Zebrack
BJ, Zeltzer LK, Whitton J, Mertens AC, Odom L, Berkow R, et al.
Psychological outcomes in long-term survivors of childhood leukemia,
Hodgkin’s disease, and non-Hodgkin’s lymphoma: a report from the
Childhood Cancer Survivor Study. Pediatrics 2002 Jul;110(1 Pt 1):42-52.
(4) Langeveld NE, Stam H, Grootenhuis MA, Last BF. Quality of life in
young adult survivors of childhood cancer. Support Care Cancer 2002
Nov;10(8):579-600. (5) Langeveld NE, Grootenhuis MA, Voute PA, de
Haan RJ, van den BC. Quality of life, self-esteem and worries in young
adult survivors of childhood cancer. Psychooncology 2004
Dec;13(12):867-81.

Introduction: Not only physical long-term sequelae are important in the
follow-up of childhood cancer survivors, but also awareness of the
psychological side effects is important. AIMS:To identify survivors that
suffer from anxiety and depression which may benefit from future
psychological intervention.
Method: The Hospital Anxiety and Depression Scale (HADS), and the
Distress Thermometer (DT) were used as screening instruments for
anxiety and depression in a single center cohort of 652 adult childhood
cancer survivors. The control group consisted of a Dutch reference group.
Values are expressed as Standard Deviation Score (SDS).
Results: HADS-Anxiety(A) scores in childhood cancer survivors were
significantly higher than in healthy subjects(SDS=0.08,p=0.03). Especially
CNS irradiated leukemia and lymphomas survivors had significantly high
HADS-A scores (SDS=0.26,p=0.04) compared to non-cranial irradiated
cases, in contrast to survivors of brain tumours irradiated on tumour
field(SDS=-0.07,p=0.75). Female gender (SDS=0.22,p<0.001) and
obtained psychological intervention(SDS=0.52,p<0.001) were associated
with high HADS-A scores. HADS-Depression (D) scores in childhood
cancer survivors were significantly lower (SDS=-0.16,p=0.001). High
education (SDS=-0.37,p<0.0001), treatment duration less than two
years(SDS=-0.19,p<0.001), diagnosis before the age of five years(SDS=0.21,p<0.001) and active employment(SDS=-0.20,p<0.001) were
significantly associated with low HADS-D scores, whereas unemployed
survivors had high HADS-D scores. High HADS-total scores were
associated with obtained psychological intervention (SDS=0.40,p<0.001)
and unemployment(SDS=0.74,p=0.04). Multivariate linear regression
analysis showed that obtained psychological support (p<0.001), female
gender(p=0.01) and follow-up time(p=0.04) were independently
associated with more anxiety. Unemployment (p<0.001) and
psychological support (p<0.001) were independently associated with
both higher HADS-D and HADS-total scores. A strong negative correlation
was found between the HADS-total and distress thermometer(R=-0.628,
p<0.001).
Conclusions: Anxiety and depression does not seem to occur more often
in childhood cancer survivors than in the healthy population. However,
risk groups can be identified with a significantly higher risk of developing
anxiety and depression. Our data suggest that the distress thermometer
may be useful in clinical settings as a first screening tool for psychological
distress in childhood cancer survivors.
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National Taiwan University, Taiwan
Introduction: The effect of a health promotion program on the
uncertainty in survivors of childhood cancer Abstract Aims: The purposes
of the study were to understand levels of uncertainty and to compare the
effects of a health promotion program on the uncertainty in survivors of
childhood cancer in a medical center in Taiwan.
Method: An experimental and pretest-posttest design was used for the
study. Participants were randomly assigned to the study group. The
Questionnaire survey was the data collection. The Mishel Uncertainty in
Illness Scale-Community Form was the measure of uncertainty.
Results: A total of 86 (39 in intervention group, 47 in control group)
survivors completed the survey and the analysis was based on data from
them. There was no major difference regarding sample characteristics for
both groups. Participants in the intervention group reported the
mean¡ÓSD of level of uncertainty: 60.00¡Ó7.49 for the pretest and
56.05¡Ó8.21 for the posttest, which has significant differences
statistically (p=.002). However, there was no significant difference of the
mean score of level of uncertainty between the pretest (57.33¡Ó8.68)
and posttest (55.81¡Ó8.76) in control group.
Conclusions: A health promotion education may reduce their
perception of uncertainty through increasing their ability of cognition
about management of long term late effects in childhood cancer
survivors. Findings of current study provide evidence to support the
importance of health promotion education during childhood cancer
survivorship. Keywords: uncertainty, survivor, childhood, cancer, health
promotion program.
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Introductions: Understanding of survivor-specific quality of life issues
such as disease-related burden and benefit could yield a more
complete picture of the impact of cancer on (daily) life of survivors.
To date, a survivor-specific Dutch questionnaire is not available. The aim
of the study is to validate the Benefit and Burden Scale for Children
(BBSC; Phipps, 2008) and to assess the psychometric characteristics in a
Dutch population.
Method: Children aged 8 to 18, who had successfully finished cancer
treatment six months to three years before, completed eight
questionnaires measuring psychological outcomes (benefit and burden of
the disease, quality of life, self-esteem, cognitions about the disease,
PTSS, anxiety, behavioural functioning and coping). For measuring testretest reliability, the BBSC was administered again after two weeks.
Principal component analyses and reliability analyses were conducted to
assess psychometric characteristics; Pearson correlations and ANOVAs to
test validity.
Results: A total of 78 (61%) children completed the questionnaires.
Response rate for the retest was 89%. The BBSC demonstrated good
internal consistency (0.72<α< 0.84) and high test-retest reliability
(0.74<r<0.78). Children’s benefit and burden scores did not differ as a
function of gender, ethnicity, socioeconomic status and treatment. Brain
tumour (versus other diagnosis) and shorter time elapsed since
treatment were related to higher levels of burden. Especially diseaserelated burden was related to negative psychological outcomes.
Conclusions The Dutch BBSC appears to be a valid instrument with good
psychometric characteristics, similar to the original version. The
instrument has the potential to be used as a screener in Dutch paediatric
survivors of childhood cancer.
References: Currier, J. M., Hermes, S. and Phipps, S. Brief report:
Children’s response to serious illness: perceptions of benefit and burden
in a pediatric cancer population. J. Pediatr. Psychol., 2009, 34: 1129-1134.
Maurice-Stam, H., Broek, A., Kolk, A. M., Vrijmoet-Wiersma, J. M., Meijervan den Bergh, E., van Dijk, E. M., Phipps, S. and Grootenhuis, M. A.
Measuring perceived benefit and disease-related burden in young cancer
survivors: validation of the Benefit and Burden Scale for Children (BBSC)
in the Netherlands. Support. Care Cancer, 2011; 19: 1249-1253 Phipps,
S., Long, A. M. and Ogden, J. Benefit Finding Scale for Children:
Preliminary Findings from a Childhood Cancer Population. J. Pediatr.
Psychol., 2007, 32: 1264-1271.
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Introduction: Young adult survivors of childhood cancer show a less
favourable developmental trajectory and worse QoL than young adults
without a history of cancer. It is hypothesized that survivors with
disability benefits even achieved fewer developmental milestones and
experience worse QoL than survivors without disability benefits.
Method: Survivors aged 18-30 completed the Course of Life
Questionnaire (developmental milestones) and the RAND-36 (QoL).
Survivors with disability benefits (N=53, 40.4% brain tumours, age at
diagnosis 7.3 years) were compared to survivors without disability
benefits (N=313, 5.4% brain tumours, age at diagnosis 6.8 years), using
ANOVA and logistic regression, both by group, age and gender. Effect
sizes (d) and odds ratios (OR) were calculated.
Results: In all domains, survivors with disability benefits were less likely
than survivors without disability benefits to achieve developmental
milestones; ORs (p<0.01): Autonomy 0.37 – 0.43, Social 0.26 – 0.44,
Psychosexual 0.38 – 0.43. Survivors with disability benefits reported
worse overall physical and overall mental QoL than the survivors without
disability benefits; p<0.001, d=1.21 and p=0.003, d=0.52 respectively. In
addition, they scored worse on 6 out of the 8 domains of QoL: physical
(p<0.001, d=1.25), social (p<0.001, d=0.74,) role limitations physical
(p<0.001, d=0.78), role limitations emotional (p=0.004, d=0.49), bodily
pain (p<0.001, d=0.67), health perceptions (p<0.001, d=0.78).
Conclusions: Survivors with disability benefits are at risk for multiple
problems later in life. Early recognition is warranted. Further research
should show whether stimulating the achievement of developmental
milestones creates conditions for a better labour market position and
results in better QoL.
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Introduction: The long term survival of children with a central nervous
system (CNS) tumor is improving. However, they experience late effects,
including altered habits and patterns of sleep. We evaluated the
presence and type of sleep disorders and daytime sleepiness in these
children and its associations with clinical characteristics and daily
performance (fatigue and psychosocial functioning).
Method: In a cross sectional study at the outpatient clinic of the Emma
Children’s Hospital AMC (February- June 2010), sleep, fatigue and
psychosocial functioning were analysed in 31 CNS tumor patients (mean
age: 11.8 yr; 20 boys) and compared to 78 patients treated for a non-CNS
malignancy (mean age: 9.7 yr; 41 boys) and norm data. Questionnaires
applied were the Sleep Disorder Scale for Children, the Epworth
Sleepiness Scale, the PedsQL Fatigue and the Strengths and Difficulties
Questionnaire. Sleeping habits and endocrine deficiencies were assessed
with a self developed questionnaire.
Results: Increased somnolence was found in CNS tumor patients
compared to those with a non-CNS malignancy (8.8 ± 2.8 vs. 7.5 ± 2.7;
p<0.05). Both patient groups reported more problems (p<0.01) than the
norm with initiating and maintaining sleep. No specific risk factors were
identified for a sleep disorder in CNS tumor patients but their excessive
somnolence was correlated with increased fatigue (r -0.78, p<0.001) and
worse psychosocial functioning (r 0.63, p<0.001).
Conclusions: Children treated for a CNS tumor have increased
somnolence, significantly increasing fatigue and worsening daily
functioning. Further investigation should focus on possibilities to improve
sleep quality and diminish fatigue.

References: Stam, H., Grootenhuis, M. A. and Last, B. F. The course of life
of survivors of childhood cancer. Psychooncology., 2005, 14: 227-238.
Verhoof, E. J., Maurice-Stam, H., Heymans, H. S. A. and Grootenhuis, M.
A. Growing into disability benefits? Psychosocial course of life of young
adults with a chronic somatic disease or disability. Acta Paediatr., 2011
Jul 18. doi: 10.1111/j.1651-2227.2011.02418.x. [Epub ahead of print].
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Introduction: Hearing loss (HL) is a potential consequence of platinumbased chemotherapy1-3 and cranial radiation4. Acquired HL in children
can affect speech and language acquisition, educational performance and
other social measures. The long-term effects of HL on social achievement
among adult survivors of childhood solid malignancies have not been
well elucidated. Aims: Evaluate the prevalence and degree of auditory
impairment in relation to educational level and employment status in
adult survivors of childhood cancer treated with ototoxic therapy.
Method: Audiological testing was conducted at enrollment on 125 SJLIFE
participants with CNS (N=71) or non-CNS (N=54) solid malignancies
treated with platinum drugs and/or cranial radiation (mean age at
diagnosis was 8.7 years; mean age at enrolment was 30.2 years). Pure
tone thresholds were categorized for each ear by the Chang Ototoxicity
Grading Scale5 (normal to severe: 0, 1a, 1b, 2a, 2b, 3, 4). All hearing
results are reported as the best ear value. Education and employment
status were collected from self-reported questionnaires. Results: The
distribution of HL by the 7 Chang grades did not differ statistically
between CNS and non- CNS solid malignancy survivors. Clinical HL (grade
¡Ý 2a) was present in 42.4%, including 33.6% with grade 3 or 4 (33.8%
CNS cancer, 33.3% solid malignancy). Lower educational attainment (high
school degree or less) was more prevalent in those with clinical HL
(52.3%) than in those without clinical HL (35.3%, p=0.08). Similarly, those
with clinical HL were more likely to be unemployed (49.1%) compared to
those without clinical HL (36.8%; p=0.18).
Conclusions: We found a high prevalence of clinically significant hearing
loss, and a pattern suggesting greater challenges in educational
achievement and employment status related to hearing loss, in adult
survivors of childhood cancer treated with ototoxic therapy.
References: 1.Bertolini P,Lassalle M,Mercier G,et al. Platinum compoundrelated ototoxicity in children: longterm follow-up reveals continuous
worsening of hearing loss. Journal of Pediatric Hematology Oncology. Oct
2004;26(10):649-655. 2.Knight K,Kraemer DF, Neuwelt EA. Ototoxicity in
children receiving platinum chemotherapy: Underestimating a commonly
occurring toxicity that may influence academic and social development. J
Clin Oncol 2005; 23: 8588¨C8596. 3.Jehanne M, Lumbrose-LeRouic L,
Savignoni A, et al. Analysis of ototoxicity in young children receiving
carboplatin in the context of conservative management of unilateral or
bilateral retinoblastoma. Pediatr Blood Cancer 2009; 52: 637¨C643.
4.Hua C, Bass JK, Khan RB, Kun LE, Krasin MJ, Merchant TE (2006).Hearing
loss after radiotherapy alone for pediatric braintumors: effect of cochlear
dose.International Journal of Radiation Oncology, Biology, Physics, 66(3),
S112. 5.Chang KW,Chinosornvatana NJ.Practical grading system for
evaluating cisplatin ototoxicity in children.J Clin Oncol. 2010 Apr
1;28(10):1788-95.
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Introduction: Rhinosinusitis (RS) can occur secondary to the treatment of
craniofacial malignancies, particularly following radiation therapy.
Secondary RS are usually chronic and are an important factor of
discomfort. Few studies addressed this pathology in pediatric patients.
Aims: to determine the incidence, course and impact on quality of life
(QoL) of secondary RS in children treated for a craniofacial malignancy.
Method: Study included all children treated in a tertiary referral
department of pediatric oncology for a non-hematologic craniofacial
malignancy between 2000 and 2009, with at least 2 years of follow-up
after treatment. Patients with chronic RS or allergy before diagnosis of the
malignancy were excluded. Sinus disease was assessed following a
systematic review of magnetic resonance imaging performed during
oncologic follow-up. Extent of the RS was staged using Lund-MacKay score.
Impairment in health-related QoL was scored using the self-reported
questionnaire Sinuso-Nasal Outcome Test 22 (SNOT22) and compared to a
group of 30 children treated for an extra-craniofacial sarcoma.
Results: Twenty six patients (14 rhabdomyosarcomas, 6 undifferentiated
carcinoma, 2 chondrosarcomas, 4 other malignancies) fulfilled inclusion
criteria. A RS was observed in 20 patients (77%). The RS appeared
immediately after the end of treatment (5/20) or within the first year
after treatment (15/20). Along a mean follow-up of 72 months, RS
remained stable or exacerbated in 16 patients and improved in 4
patients. Results of SNOT 22 revealed a significant increase in symptoms
and social/emotional consequences of the nasal disorder in the group
treated for a craniofacial tumor.
Conclusions: Chronic RS is a frequent delayed secondary-effect in
children treated for a craniofacial malignancy and significantly impacts
their QoL. Sinonasal tract should be systemically evaluated during followup to propose an appropriate management.
Key words: Rhinosinusitis, craniofacial malignancies, radiotherapy,
children, quality of life.
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Introduction: Adult survivors of childhood cancer are at risk for medical,
functional and psychosocial late effects, which may be managed
pharmacologically. Treatment with psychoactive medication has been
associated with adverse effects on specific neurocognitive processes in
non-cancer populations, yet little is known about the impact of these
medications in adult survivors of childhood cancer.

Aims: To compare neurocognitive and physiological outcomes in adult
survivors of childhood ALL treated with prednisone versus
dexamethasone during continuation therapy.

Aims: To examine the association between psychoactive medication use
and neurocognitive function in adult survivors of childhood cancer.
Method: Participants included 7,080 adult survivors (33% leukemia, 21%
lymphoma, 12% CNS tumor, 34% Other) from the Childhood Cancer
Survivor Study (CCSS) who completed the CCSS Neurocognitive
Questionnaire (CCSS-NCQ). Age at time of survey completion ranged
from 17 to 54 years (median=31 years). Survivors reported prescription
medication use and drugs were classified into categories using the
American Hospital Formulary Service Drug Information: antidepressants,
anxiolytics/sedatives/hypnotics, analgesics, anticonvulsants,
neuroleptics, stimulants and muscle relaxants.
Results: Multivariable logistic regression models controlling for cranial
radiation, pain, psychological distress, and stroke/seizure revealed that
antidepressant medications were associated with impaired task
efficiency (OR=1.80, 95% CI 1.47-2.21), organization (OR=1.83, 95% CI
1.48-2.25), memory (OR=1.53, 95% CI 1.27-1.84) and emotional
regulation (OR=2.06, 95% CI 1.70-2.51). Neuroleptics and stimulants
predicted impaired task efficiency (OR=2.46, 95% CI 1.29-4.69; OR=2.82
95% CI 1.61-4.93, respectively) and memory (OR=2.08, 95% CI 1.13-3.82;
OR=2.69 95% CI 1.59-4.54, respectively). Anticonvulsants were
associated with impaired task efficiency, memory and emotional
regulation, although survivors who use these medications may be at
increased risk for neurocognitive impairment on the basis of seizure
disorder and/or underlying tumor location (CNS).
Conclusions: These findings suggest a contribution from specific
psychoactive medications and/or mental health conditions on
neurocognitive function in adult survivors of childhood cancer. This
knowledge underscores the need for future research investigating the
impact of psychoactive medications on functional outcomes in a
population with established risk for neurocognitive dysfunction.
References: 1.Schmitt JA, et al: Non-serotonergic pharmacological
profiles and associated cognitive effects of serotonin reuptake inhibitors.
J Psychopharmacol 15:173-9, 2001 2.Meador KJ, et al: Differential
cognitive and behavioral effects of topiramate and valproate. Neurology
60:1483-8, 2003 3.Krull KR, et al: Reliability and validity of the Childhood
Cancer Survivor Study Neurocognitive Questionnaire. Cancer 113:218897, 2008 4.American Society of Health System Pharmacists: AHFS Drug
Information. Bethesda, MD, 2011
5.Mulhern RK, Palmer SL: Neurocognitive late effects in pediatric cancer.
Curr Probl Cancer 27:177-97, 2003

Introduction: Conflicting reports exist for adverse neurocognitive effects
of dexamethasone versus prednisone in survivors of childhood acute
lymphoblastic leukemia (ALL).

Method: 37 adult survivors of childhood ALL (mean[SD] age=24.8 [3.61]
years; time since diagnosis=15.0 [1.80] years) were randomly selected
from a cohort treated with only chemotherapy (i.e. no cranial radiation
therapy) on one of two standard protocols (21 treated with high-dose
intravenous methotrexate [HD-IV MTX] and repeated cycles of
prednisone during continuation; 16 treated with HD-IV MTX and
repeated cycles of dexamethasone during continuation). Patients
underwent neurocognitive evaluations, brain imaging, physical exams
and blood chemistry testing, including serum cortisol before and after a
dexamethasone suppression test.
Results: The two groups did not differ on sex (p=0.73), current age
(p=0.90), or cumulative HD-IV MTX dose (p=0.68). The dexamethasone
group demonstrated lower vocabulary (p=0.02), reading (p=0.002),
mathematics (p=0.002), verbal memory (p=0.006), cognitive flexibility
(p=0.02), and emotional regulation (p=0.04). Performance on these
neurocognitive measures was significantly correlated to reduced
hippocampal volume and reduced cortical thickness in frontal and
parietal brain regions. No differences were detected for body mass index
(p=0.43) or basal cortisol (p=0.72). Survivors treated with
dexamethasone had higher systolic blood pressure compared to the
prednisone group (mean=128.5 [SD=11.71] vs. 117.7 [13.78], p=0.02),
and less cortisol suppression (mean=3.82mcg/dl [6.41] vs. 0.94mcg/dl
[0.75], p=0.05). Systolic blood pressure was also correlated to reduced
cortical thickness in frontal and parietal brain regions. Conclusions: Adult
survivors of childhood leukemia treated with repeated cycles of
dexamethasone are at increased risk for neurocognitive impairment,
which is associated with volumetric indices of brain integrity and occurs
in the presence of symptoms of physiological stress.
References: 1. Hajek, et al. Prospective study of hippocampal volume and
function in human subjects treated with corticosteroids. Eur Psychiatry
2006;21:123-8. 2. Kadan-Lottick, et al. A comparison of neurocognitive
functioning in children previously randomized to dexamethasone or
prednisone in the treatment of childhood acute lymphoblastic leukemia.
Blood 2009;114:1746-52. 3. Krull KR, et al. Screening for neurocognitive
impairment in pediatric cancer long-term survivors. J Clin Oncol
2008;26:4138-43. 4. Sapolsky RM, et al. Hippocampal damage associated
with prolonged glucocorticoid exposure in primates. J Neurosci
1990;10:2897-902. 5. Waber DP, et al. Cognitive sequelae in children
treated for acute lymphoblastic leukemia with dexamethasone or
prednisone. J Pediatr Hematol Oncol 2000;22:206-13.
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Emma Children’s Hospital, Netherlands
Aims: To assess the percentage at risk for impaired health related quality
of life (HRQOL) in childhood brain tumor survivors (CBTS) and to explore
differences in HRQOL between survivors treated with surgery only versus
survivors treated with surgery and adjuvant therapy.
Method: HRQOL was evaluated in 34 CBTS (mean age at study = 14.7 yrs
old, mean time since end of treatment = 6.4 yrs) with the KIDSCREEN, a
self-report questionnaire. Half of them were treated with surgery only
and half were treated with surgery and adjuvant therapy. The definition
of CBTS being at risk for impaired HRQOL was based on a T-score <1 SD
below the (norm) population mean. Binominal tests were used to analyze
differences in percentages of being at risk between the treatment groups
and the Dutch norm population.
Results: A significantly higher percentage of CBTS than the norm was
found at risk in four domains of HRQOL: physical well-being¡moods and
emotions¡ peers and social support and social acceptance /bullying. The
percentage at risk in CBTS was not higher in 6 of 10 domains including
psychological well-being,self-perception¡autonomy¡parent relation and
home life¡financial resources and school environment. Domains at risk
were equal in both treatment groups.
Conclusions: Although HRQOL in some domains appeared similar to the
Dutch norm population, a considerable number of CBTS reported
impaired HRQOL on physical well-being, negative moods and social
functioning, regardless of the therapy applied. Monitoring of these
HRQOL domains with patient reported outcome assessments in all CBTS
in follow-up clinics is recommended with the availability of early
psychological support.
References:
Moore BD, III. Neurocognitive outcomes in survivors of childhood cancer.
J Pediatr Psychol 2005:30:51-63.
Schulte F, Barrera M. Social competence in childhood brain tumor
survivors: a comprehensive review. Support Care Cancer
2010:18:1499-1513.
Zebrack BJ, Gurney JG, Oeffinger K, et al. Psychological outcomes in longterm survivors of childhood brain cancer: a report from the childhood
cancer survivor study. J Clin Oncol 2004:22:999-1006.
Aukema EJ, Last BF, Schouten-van Meeteren AY, Grootenhuis MA.
Explorative study on the aftercare of pediatric brain tumor survivors: a
parents’ perspective. Support Care Cancer 2010.
Engelen V, Koopman HM, Detmar SB, et al. Health-related quality of life
after completion of successful treatment for childhood cancer. Pediatr
Blood Cancer 2011:56:646-653.
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Aims: The aims of this study in childhood brain tumor survivors were to
describe the prevalence of long term sequelae reported by parents, and
to evaluate the aftercare trajectory, in terms of access to care,
satisfaction with provided care.
Method: Parents of 62 patients treated for a brain tumor diagnosed
between the age of 0-18, and current age under 21 years were invited for
the study, of which 45 (73%) participated. A specific “Aftercare
questionnaire” regarding 5 domains of late effects (neurocognitive,
physical, emotional, social and parenting problems) as well as evaluation
of the provided care was administered.
Results: With a mean period of 7 years (range=1.0-15.4, SD=4.0) after
treatment the majority of patients (mean age=14.4 years, SD=4.3)
experienced several late effects. The highest prevalence was reported for
physical problems (91%), followed by neurocognitive (69%), emotional
(58%) and social problems (56%). Also one third of the parents reported
difficulties with parenting, for instance encouraging autonomy. The
parents of the “surgery only group” reported an equal number of long
term sequelae as compared to the group with adjuvant therapy. Most of
the survivors received aftercare; however substantial delay and self
referral for aftercare were not exceptional.
Conclusions: Survivors of a childhood brain tumor experience a diversity
of long term sequelae. During follow-up the doctor and the
(neuro)psychologist should cooperate to detect and treat these problems
at a timely stage. Preventive anticipation at school are necessary.
interventions including more psycho-education for survivors and parents
and more
References:
Patenaude AF, Kupst MJ (2005) Psychosocial functioning in pediatric
cancer. J Pediatr Psychol 30:9–27
Lindahl Norberg A, Steneby S (2009) Experiences of parents of children
surviving brain tumour: a happy ending and a rough beginning. Eur J
Cancer Care 18:371–380
Kazak AE (2005) Evidence based interventions for survivors of childhood
cancer and their families. J Pediatr Psychol 30:29–39
Barrera M, Schulte F (2009) A group social skills intervention program for
survivors of childhood brain tumors. J Pediatr Psychol 34:1108–1118
ti CJM, Wolfe-Christensen C, Carpentier MY et al (2008) The relationship
of parental overprotection, perceived vulnerability, and parenting stress
to behavioral, emotional, and social adjustment in children with cancer.
Pediatr Blood Cancer 51:269–274
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Neurocognive consequences of a pediatric
brain tumor and its treatment: A meta analysis
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1
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Context: Many studies report poor neurocognitive functioning in
pediatric brain tumor survivors (PBTS).
Objective: This meta-analysis provides a systematic review of studies into
intellectual and attentional functioning as assessed by the two most
widely used measures to assess these areas of neurocognitive
functioning: the Wechsler Intelligence Scale for Children third version
(WISC-III) and Conner’s Continuous Performance Test (CPT).
Data sources and study selection: The computerized databases PubMed,
Web of Science and EMBASE were used to locate studies published in
English, that reported on performance of PBTS (6 to 16 years old), on the
WISC-III or CPT. Twenty-eight studies met inclusion criteria of which 21
studies reported on the WISC-III of a total of 690 PBTS and 7 studies
reported on CPT results of 372 PBTS. Data extraction: Meta-analytic
effect sizes were calculated for Full scale IQ (FSIQ), Performance IQ (PIQ)
and Verbal IQ (VIQ) as measured by the WISC-III, and Mean Hit Reaction
Time (MHRT), Errors of Omission (EO) and Errors of Commission (EC) as
measured by the CPT.
Results: PBTS performed significantly (P < .01) below average on FSIQ (d
= -.80), PIQ (d = -.91) and VIQ (d = -.56). PBTS committed more EO
compared to the normative sample (d = .82, P < .01), but no group
differences were found for MHRT (d = -.15, NS) and EC (d = .03, NS).
Conclusions: PBTS have seriously affected intellectual functioning and
attentiveness as reflected by WISC and CPT.
References:
1. Conners CK, Epstein JN, Angold A, Klaric J. Continuous performance
test performance in a normative epidemiological sample. J Abnorm Child
Psychol. 2003;31:555-562. 2. Duffner PK. Risk factors for cognitive
decline in children treated for brain tumors. Eur J Paediatr Neurol.
2010;14:106-115.
3. Mulhern RK, Merchant TE, Gajjar A, Reddick WE, Kun LE. Late
neurocognitive sequelae in survivors of brain tumours in childhood.
Lancet Oncol. 2004;5:399-408.
4. Turner CD, Rey-Casserly C, Liptak CC, Chordas C. Late effects of therapy
for pediatric brain tumor survivors. J Child Neurol. 2009;24:1455-1463.
5. Wechsler D. Wechsler’s Intelligence Scale for Children, 3rd Edition.
London: Harcourt Brace and Company; 1992.
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Educaonal aainment among adult survivors
of childhood cancer treated in France
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1
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Background: In some countries such as UK, childhood cancer survivors
achieve lower-than-expected educational attainment (1), but this
attainment is similar to what expected in Sweden (2) and higher in
Germany (3)
Method: From 2005 to 2010, a self-questionnaire was sent to the 2,559
still surviving patients from the Euro2K cohort, which includes children
(<16) treated before 1986 for a solid cancer in 5 French cancer centres,
as well as to those from 2 other cohorts of 451 childhood cancer (all
types) treated between 1987 and 1992, and 417 leukaemias treated
between 1980 and 2000. Overall, a total of 2,386 children sent back their
questionnaire, i.e. about 70% of the alive patients. The highest diploma
obtained by former children at time of sending back their questionnaire
was compared to the national one in 2007, as recorded by the National
Institute for Statistics (INSEE) per gender and 5-year age category.
Results:. Survivors of childhood cancer were more frequently bachelor
than expected from French general population statistics: 56% (95% CI:
54-58%) observed, versus 53% expected. After excluding the survivors of
a brain tumor for which the figure was 22%, the observed proportion was
60% (95% CI: 58-62%), the expected one not varying. After adjustment
for other socio-professional factors, this excess of former patients who
have their bachelor’s degree, as compared to the expected proportion,
was two times higher in men (12%) than in women (6%) and was greater
in children of parents with high CSP or teachers, but decreased in recent
years and was not observed in the most recently treated survivors.
Conclusions: Overall childhood cancer survivors treated in France achieved
educational attainment higher than expected. This conclusion is reinforced
by the fact that that Euro2K cohort includes more than one third of
patients treated for a solid childhood cancer before 1985 in France.
References: 1) Lancashire ER, Frobisher C, Reulen RC, Winter DL, Glaser
A, Hawkins MM. Educational attainment among adult survivors of
childhood cancer in Great Britain: a population-based cohort study. J Natl
Cancer Inst. 2010 Feb 24;102(4):254-70. Epub 2010 Jan 27. 3) Boman KK,
Lindblad F, Hjern A. Long-term outcomes of childhood cancer survivors in
Sweden: a population-based study of education, employment, and
income. Cancer. 2010 Mar 1;116(5):1385-91. 3) Dieluweit U, Debatin KM,
Grabow D, Kaatsch P, Peter R, Seitz DC, Goldbeck L. Educational and
vocational achievement among long-term survivors of adolescent cancer
in Germany. Pediatr Blood Cancer. 2011 Mar;56(3):432-8.
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Background: In some countries such as US, adult childhood cancer
survivors are employed in lower-skill jobs than siblings (1), but in in
higher ones in other, such as Germany (2). Methods: From 2005 to 2010,
a self-questionnaire was sent to the 2559 still surviving patients from the
Euro2K cohort, which includes children (<16) treated before 1986 for a
solid cancer in 5 French cancer centres, as well as to those from 2 other
cohorts of 451 childhood cancer (all types) treated between 1987 and
1992, and 417 leukaemias treated between 1980 and 2000. Overall, a
total of 2386 children sent back their questionnaire, i.e. about 70%
of the alive patients. Occupation of survivors at time of sending back
their questionnaire was compared to the national one in 2007, as
recorded by the National Institute for Statistics (INSEE) per gender and
5-year age category.
Results:. Among survivors older than 25 years, unemployment rate was
similar to the one expected from French general population: 7.3% (95%
CI: 6.1% to 8.5%), compared with 7.3% expected. This proportion was
7.2% among men (6.4% expected) and 7.5% in women (8.3% expected).
After taking into account other socio-demographic variables, there were
no significant role of gender, year of diagnosis (p = 0.9) and socioprofessional level of parents (p = 0.9) on the difference between the
observed and expected rate unemployment. Survivors were engaged in
occupations of higher socio-professional level than expected from
general population statistics. For example, 17% (95% CI: 15% to 18%)
were of upper middle class (18% after excluding brain tumors ) compared
to 12% expected. The excess in upper middle class was similar for men
(20% obs. versus 15% exp.) and women (14% obs. versus 10% exp.). After
adjustment on other variables that excess decreased in children treated
recently and depended heavily on mother and father occupation.
Conclusions: Overall childhood cancer survivors treated in France were
not more frequently unemployed that French general population and
reached more frequently occupation of high level. This conclusion is
reinforced by the fact that Euro2K cohort includes more than the third of
patients treated for a solid childhood cancer before 1985 in France.
References: 1) Kirchhoff AC, Krull KR, Ness KK, Park ER, Oeffinger KC,
Hudson MM, Stovall M, Robison LL, Wickizer T, Leisenring W.
Occupational outcomes of adult childhood cancer survivors: A report
from the childhood cancer survivor study. Cancer 2011; 117:3033-3044.
2) Dieluweit U, Debatin KM, Grabow D, Kaatsch P, Peter R, Seitz DC,
Goldbeck L. Educational and vocational achievement among long-term
survivors of adolescent cancer in Germany. Pediatr Blood Cancer. 2011;
56:432-438.

30

P: 22
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Background: Survivors of a childhood brain tumor experience
neurocognitive deficits, resulting in problems with learning and social
functioning. Therefore, the need for effective cognitive rehabilitation
possibilities in this group of survivors is high. There is growing evidence
that neurofeedback, a ‘brain wave’ feedback training in which the brain
activity is regulated, is a valuable treatment for children with brain
disorders (e.g. ADHD, epilepsy, TBI) and could be helpful for pediatric
brain tumor survivors.
Aim: we explored the feasibility and neurocognitive impact of
neurofeedback.
Method: Seventeen survivors with cognitive problems were invited to
join this pilot-study. Before starting the training a quantitative
electroencephalogram (QEEG) was made and a neurocognitive
assessment was performed. The QEEG and assessment were repeated
after 30 training sessions.
Results: Neurofeedback treatment plans were generated based on QEEG
profile. Nine survivors completed the 30 training sessions. No side-effects
of the training were reported, although the sessions were perceived as
tiring and time-consuming. Most parents and survivors were positive
towards the intervention. Comparison of the neurocognitive assessment
pre- and post Neurofeedback seems to indicate improved speed of
processing. Attention scores seem to remain unaffected.
Conclusions: The pilot study indicates that neurofeedback is a feasible
intervention for childhood brain tumor survivors, although the impact of
the intervention is not clear yet. The effectiveness of neurofeedback is
currently under investigation in a double blinded rct called the PRISMA
study (www.prismastudie.nl).
References: Mulhern RK, Khan RB, Kaplan S, Helton S, Christensen R,
Bonner M et al.: Short-term efficacy of methylphenidate: a randomized,
double-blind, placebo-controlled trial among survivors of childhood
cancer. J Clin Oncol 2004, 22: 4795-4803.
Monastra VJ, Monastra DM, George S: The effects of stimulant therapy,
EEG biofeedback, and parenting style on the primary symptoms of
attention-deficit/hyperactivity disorder. Appl Psychophysiol Biofeedback
2002, 27: 231-249.
Levesque J, Beauregard M, Mensour B: Effect of neurofeedback training
on the neural substrates of selective attention in children with attentiondeficit/hyperactivity disorder: a functional magnetic resonance imaging
study. Neurosci Lett 2006, 394: 216-221.
Heinrich H, Gevensleben H, Strehl U: Annotation: neurofeedback - train
your brain to train behaviour. J Child Psychol Psychiatry 2007, 48: 3-16.
Hirshberg LM, Chiu S, Frazier JA: Emerging brain-based interventions for
children and adolescents: overview and clinical perspective. Child
Adolesc Psychiatr Clin N Am 2005, 14: 1-19, v.
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Introduction: Children treated for medulloblastoma demonstrate
declines in neurocognitive skills over time, with risk factors including
younger age at diagnosis and higher dose of craniospinal radiation
therapy (CSI). This population is also at risk for significant social
dysfunction. Aims:To examine specific patterns of change in intellectual
processes over time and current social functioning.
Method: Retrospective chart review conducted: longitudinal
neuropsychological assessment data for 42 children/adolescents for
initial and most recent evaluations, current social functioning, medical
factors. Median age at most recent evaluation was 16.1 years, with a
median of 4.35 years since diagnosis.
Results: Children diagnosed at a younger age were likely to demonstrate
greater decline in perceptual reasoning skills over time than those
diagnosed at an older age. Children treated with higher doses of CSI
demonstrated lower perceptual reasoning skills at their most recent
assessment. A significant difference was found between those with and
without current social difficulties, with greater decline in nonverbal
processing skills evident in those with current social problems.
Findings were not explained by treatment-related risk factors. While no
significant differences were found in verbal reasoning skills, auditory
working memory skills or speed of processing, large percentages of our
sample experienced declines in these areas over time (56%, 61% and
51%, respectively).
Conclusions: Perceptual reasoning skills versus other intellectual
processes are vulnerable to decline over time, with those experiencing
the greatest decline demonstrating increased social difficulties at
present. The data highlight the need to understand to a greater degree
the multifactorial nature of cognitive late effects, impact on functioning,
identification of interventions to treat and prevent them, and
identification of resiliency factors in survivors of childhood
medulloblastoma.
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Introduction: Clinical thought dictates that radiation dose to the
pediatric brainstem be carefully controlled. However, occasionally the
clinical situation at tertiary referral centers requires that pediatric
patients undergo re-irradiation to high doses for salvage of recurrent
disease. Aims: We sought to consolidate available experiences of
brainstem re-irradiation.
Method: Data from IUHPTC 1 were collated with data retrieved from a
literature review of cases and outcomes of pediatric patients receiving
re-irradiation to fields including brainstem.
Results: At IUHPTC, 7 patients underwent proton salvage with for
posterior fossa primary disease with focal (n=5) or CSI (n=2) technique.
Median cumulative doses of 113.4 Gy (range 91.8 – 126 Gy) were
delivered. Four patients (57%) remain alive without evidence of disease;
no patient developed radiation necrosis. In the single literature report
from St Jude 2, 32 patients underwent fractionated re-irradiation either
with focal (n=12), or CSI (n=18) technique. Of these patients, maximal
dose was in the cerebellum/brainstem in 10 and 13 cases, (median
cumulative doses of 112.5 and 99 Gy), respectively. 17 patients (53%)
had stable disease or no evidence of disease a median of 4 years post-reirradiation.
Conclusions: For recurrent pediatric cancer curable with aggressive local
therapy, the risk of brainstem re-irradiation must be weighed against a
real opportunity for long-term survival. Data on potential disability after
this intervention are maturing. Fractionated technique appears optimal,
and protons may provide further therapeutic gain.
References: 1. Chang et al. Proceedings, PROS (Venice), 2011 2.
Merchant et al. IJROBP 2008; 71:87-97.
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therapy for childhood medulloblastoma.Journal of Clinical Oncology,
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Aims: We evaluated the efficacy of occupational rehabilitation on
employment and coping at work in long-term survivors of childhood
acute lymphoblastic leukemia who had psychosocial or/and
employment problems.
Method: Nine out of 63 survivors who participated in a separate lateeffect study were selected for rehabilitation based on their occupation
and psychosocial difficulties. On average 20 years after the diagnosis the
survivors took part in a 17-week rehabilitation course arranged by an
experienced rehabilitation team. The rehabilitation consisted of group
sessions and personal occupational coaching. Cranial irradiation had
been administered to 8 of the survivors, while one had been treated
solely with chemotherapy. RAND-36 was used to assess subjective HRQoL
before and after the intervention. Depressive symptoms were assessed
with Beck Depression Inventory (BDI-21) and mental distress with
General Health Questionnaire (GHQ-12). Physical late effects were
graded using the CTCAEv3 criteria. Physical fitness was assessed by a
physiotherapist before and after the intervention.
Results: Survivors’ physical fitness improved and their BMI decreased
after rehabilitation, but HRQoL declined in 6 out of 8 domains. The
employment of the survivors did not improve significantly. Five years
after the rehabilitation one participant had died, three were entitled to
permanent disability retirement and four were employed. Three had
changed to a less demanding profession.
Conclusions: The occupational rehabilitation course improved physical
fitness and decreased overweight in long-term survivors of ALL, but
impaired their HRQoL. The survivors with the most severe late effects
ended up on disability retirement despite rehabilitation. This type of
rehabilitation does not seem to be very cost-effective.
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Informed consent (IC) forms have become lengthier and more complex.
This is because of sincere efforts to provide full, detailed information to
those affected, while protecting physicians and institutions against law
suits. The IC documents have in the process become increasingly detailed
and dense; hence, less rather than more informative.1 Various methods
and techniques have been proposed to make the issues more
comprehensible to patients &/or their guardians. These include
informative and explanatory brochures and pamphlets, but also more
advanced methods such as videotapes, or audiotapes of the IC interview
itself.2,3 We have elsewhere suggested another means; i.e., that each IC
document include a short Preamble written in simple, commonplace
language.4 For example, for those being solicited for a clinical trial, the
confusing concept of randomization would be described in terms of
“flipping a coin”. The Preamble would present abbreviated versions of
the current standard treatment and the alternative regimen under study.
Both would be written in non-technical language without excessive
detail. The purported benefits vs short and long-term adversities would
also be named. The Preamble would include the treatment team
members’ pledge of support and their availability for consultation and
advice. We believe such a carefully worded Preamble would not only
enhance patients’/parents’ understanding but also help to build
confidence in the medical, nursing and technical staff. If adopted widely
by research groups, tests of the efficacy of preamble inclusion vs its
absence could be included in the research design. Such assessment
research is needed for proposals meant to improve the IC process.
References: 1 Beardsley E, et al. J Clin Oncol 2007; 25: e13-14. 2 Hazen R
A, et al. Pediatr Blood Cancer 2010; 55: 113-118. 3Masera G, et al. J
Pediatr Hematol Oncol 2003; 25: 368-371. 4 Masera G, D’Angio G. Pediatr
Blood Cancer 2010; 55: 14-15.
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Introduction: Acute lymphoblastic leukaemia (ALL) is the most common
childhood malignancy and accounts for 25% of all childhood cancer. The
survival rate is now 85% which emphasis the importance of long-term
treatment complications. ALL patients treated with cranial radiotherapy
(CRT) and chemotherapy are particularly at risk for growth hormone
deficiency (GHD), but little is known about central adrenal deficiency.
Partial ACTH deficiency is often asymptomatic, but it may lead to
deleterious consequences during stress.
Method: Out of 44 (21 women) ALL patients (median 25 years, range 1932), treated with 24 Gy CRT (18-24) and chemotherapy, 37 were tested
with an insulintolerance test (ITT) to evaluate GH and cortisol secretion.
All were GHD based on the GH response (<3 ug/L). The normal cortisol
cut-off level was > 500 nmol/L. Basal serum ACTH- and cortisol-levels were
investigated in all 44 ALL patients and 44 matched population controls.
Results: 14 out of 37 (38%) ALL patients had subnormal cortisol response
to an ITT (257-478 nmol/L) while there was no significant difference in
basal serum cortisol levels between 44 patients and controls (P > 0.3).
ALL patients had significantly lower serum ACTH levels compared to their
controls (P = 0.04), being significantly lower among the women (P =
0.03), only. There was a significantly positive correlation between peak
serum cortisol after ITT and basal cortisol (P < 0.001, r = 0.6), and the GH
peak after ITT (r = 0.3, P = 0.04).
Conclusions: 38% of former ALL patients with GHD, treated with CRT,
have central adrenal insufficiency 20 years after ALL diagnosis. About 500
ALL survivors have been subjected to this therapy in Sweden (pop. 9
millions), and with the corresponding numbers in other countries. This is
of great concern, particular as GHD masks the presence of a hidden
central adrenal insufficiency.

Follin, Cecilia1; Wiebe, Thomas2; Moëll, Christian2; Erfurth, Eva Marie1
Department of Endocrinology; 2Department of Pediatrics
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Introduction: Acute lymphoblastic leukaemia (ALL) is the most common
childhood malignancy and accounts for 25% of all childhood (CO) cancer.
The survival rate is now 85% which emphasis the importance of longterm treatment complications. GH-deficiency (GHD) is common among
these survivors treated with cranial radiotherapy (CRT) and
chemotherapy. Renal impairment has been reported in CO cancer
survivors and glomerular filtration rate (GFR) is decreased in
hypopituitarism. GH therapy to CO GHD patients has been shown to
increase GFR and kidney size.
Method: In 44 (21 women) former ALL patients, treated with 24 Gy CRT
(18-24 Gy) and chemotherapy and 44 matched controls GFR (mL/min)
was investigated. We used Cystatin C (CysC), a small 13 kDa protein, to
estimate GFR. The level of CysC in serum is less influenced by body
composition than creatinine. Thus, simple GFR-prediction equations
based solely upon the CysC level is therefore useful when comparing
patients and controls with different proportions of lean mass. The
median age was 25 yr (19-31yr) and all patients were either GHD (91%)
or insufficient. In a subgroup of 16 GHD ALL patients the effect of 5 years
of GH therapy (0.5 mg/day) on GFR was evaluated and compared to 16
matched controls after 5 years.
Results: At baseline the ALL patients had significantly lower GFR
compared to controls (P = 0.01). After 5 years of GH therapy GFR
improved compared to baseline among the ALL patients (P = 0.04). Two
patients had subnormal GFR (< 60 mL/min) at baseline and GFR was
normalized in these patients after GH therapy. After 5 years no significant
difference in GFR between patients and controls was recorded (P = 0.2).
When stratified for gender, GFR improved significantly among the men (P
= 0.01), but not among the women ( P> 0.3). The female ALL patients
reached an IGF-I level of -0.7 SD and in men the level was +0.05 SD.
Conclusions: GHD adult survivors of CO ALL have impaired renal function
compared to matched controls 20 years after ALL diagnosis. Five years of
a low dose of GH therapy improved renal function among the ALL
patients, particularly among the men. Whether higher GH doses in
women will improve their renal function needs further investigation.
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Introduction: Childhood acute lymphoblastic leukemia is a one of
diseases considered at the recent Pediatric Position Development
Conference 2007 (ISCD) as potentially affecting the skeleton and
associated with an increased fracture risk in children and adolescents.

Introduction: Childhood malignant lymphoma survivors represent a
specific group at risk for many health problems, including skeletal
complications and osteoporosis. The aim of this study was to examine
the risk of osteoporosis associated with the prevalence of low bone mass
(according to the newest guidelines of the Pediatric Official Positions of
the International Society for Clinical Densitometry 2007) in survivors of
childhood Hodgkin disease (HD) and non-Hodgkin lymphoma (NHL).

Aim: The objective of this study was to investigate the prevalence of low
bone mass in survivors of childhood acute lymphoblastic leukemia and to
identify probable risk factors associated with reduced BMD.
Method: The cross-sectional study was conducted in a cohort of 69
survivors (46 boys and 23 girls) of acute lymphoblastic leukemia, aged
12.15 (± 0.5). Total body bone mineral content (BMC, g), total body bone
density (TB BMD, g/cm2) and lumbar spine BMD (LS BMD, g/cm2) were
determined using dual-energy X-ray absorptiometry. Influence of time
interval from the end of the treatment (group < 2 years and > 2 years
after treatment), treatment risk group, methotrexate doses (I group –
MTX from 0.5 to 1.0 g/m2; II group - MTX > 2.0 g/m2), cranial irradiation,
the cumulative steroid doses and hormonal status were investigated.
Results: No differences were found between values and Z-scores of BMC,
TBMD, LSBMD according to examined risk factors. In multiple regression
model which included only therapeutical factors, a risk group and CNS
irradiation were of an important influence on bone mass. Risk group
predicted total body bone mineral density in small degree. Risk group
and irradiation status lost their significance after inclusion of
anthropometric, age- and time-connected factors
Conclusions: This study suggests that ALL survivors are not at increased
risk for low bone mass. They should be referred to bone density
evaluation only as often as may be necessary from the clinical evaluation.
References: 1. Gunes A.M. Can E. Saglam H. Ilcol Y.O. Baytan B.
Assessment of bone mineral density and risk factors in children
completing treatment for acute lymphoblastic leukemia. J Pediatr
Hematol Oncol 2010;32(3):102-107 2. Muszynska-Roslan K.
Konstantynowicz J. Krawczuk-Rybak M. Protas P. Body composition and
bone mass In survivors of childhood cancer. Pediatr Blood Cancer
2007;48(2):200-204 3. Bishop N. Braillon P. Burnham J. Cimaz R. Davies J.
Fewtrell M. et al. Dual-Energy X-ray absorptiometry assessment in
children and adolescents with diseases that may affect the skeleton: The
2007 ISCD Pediatric Official Positions. J Clin Densitom 2008;11(1):29-42 4.
Wasilewski-Masker K. Kaste S. Hudson M. Esiashvilli N. Mattano L.
Meacham L. Bone mineral density deficits in survivors of childhood
cancer: long-term-up guidelines and review of the literature. Pediatrics
2008;121(3):705-713 5. Kelly K. Thornton J. Hughes D. Osunkwo I. Weiner
M. Wang J. et al. Total body bone measurements: a cross sectional study
in children with acute lymphoblastic leukemia during and following
completion of therapy. Pediatr Blood Cancer 2009;52:33-38.
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Are the survivors of childhood lymphoma at risk
for low bone mass?

Method: The cross-sectional study was conducted in a cohort of 40
Caucasian children and adolescents (22 boys and 18 girls) aged 16.2 ±4.4
diagnosed with HD (n=30) and NHL (n= 10) and followed for at least 2
years. Total body bone mineral content (BMC, g), total body bone density
(TB BMD, g/cm2) and lumbar spine BMD (LS BMD, g/cm2) were
determined using dual-energy X-ray absorptiometry (DXA). Time
interval from the completion of the treatment to the beginning of this
study (> 2 years after treatment, irradiation (two subgroups – with and
without RTX, cumulative steroid dose and impaired endocrine function
were considered as potential factors affecting bone health and included
in the analysis.
Results: No differences were found in bone traits (BMC, TBMD, LSBMD)
in relation to examined risk factors. In multiple regression model a sex
and irradiation were of an important influence on bone mass and only
weight Z-score predicted total body and lumbar-spine bone mineral
density. Conclusions: This study suggests that lymphoma survivors are
not at increased risk for low bone mass. However, from the clinical
perspective all patients after childhood lymphomas should be
screened for clinical signs, fracture history and lifestyle risk factors for
low bone mass and osteoporosis and then should be referred to bone
density evaluation.
References: 1. Kaste S., Metzger M., Minhas A et al.: Pediatric Hodgkin
lymphoma survivors at negligible risk for significant bone mineral density
deficits. Pediatr Blood Cancer 2009;52:516-521 2. Sala A., Talsma D.,
Webber C et al.: Bone mineral status after treatment of malignant
lymphoma in childhood and adolescence. Eur J Cancer Care 2007;16:373379 3. El Hajj Fuleihan G., Muwakkit S., Arabi A et al.: Predictors of bone
loss in childhood hematologic malignancies: a prospective study.
Osteoporosis Int 2011 published online 08 April 2011 4. WasilewskiMasker K. Kaste S. Hudson M. Esiashvilli N. Mattano L. Meacham L. Bone
mineral density deficits in survivors of childhood cancer: long-term-up
guidelines and review of the literature. Pediatrics 2008;121(3):705-713 5.
Kelly K. Thornton J. Hughes D. Osunkwo I. Weiner M. Wang J. et al. Total
body bone measurements: a cross sectional study in children with acute
lymphoblastic leukemia during and following completion of therapy.
Pediatr Blood Cancer 2009;52:33-38.
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Introduction: Young males, survivors of childhood cancer may experience
long-term adverse effects related to the diseases and treatment for their
malignancy. The aim of our analysis was to assess the skeletal health in
men at the time they should have achieved peak bone mass and to
identify probable risk factors associated with reduced BMD.

Introduction: Bone development, bone mineral accrual and
predisposition to fractures might vary depending on type of cancer and
therapy given. The aim of this study was characteristic of fractures
observed in children from north-eastern part of Poland who received
anticancer treatment.

Method: The cross-sectional study was conducted in a cohort of 38 male
survivors aged 24.15 (± 0.5), all >6 years after end of treatment.
Total body bone mineral content (BMC, g), total body bone density
(TB BMD, g/cm2) and lumbar spine BMD (LS BMD, g/cm2) were
determined using dual-energy X-ray absorptiometry. As risk factors type
of disease, age at diagnosis, time interval from the end of the treatment,
methotrexate, irradiation, the cumulative steroid dose and hormonal
status were investigated.

Method: 260 patients (142 boys) treated at the Department of Pediatric
Oncology and Hematology of Medical University of Bia³ystok, Poland,
were included in the study. Retrospective analysis of time of fracture
(calculated as time from date of birth) was used for construction of
Kaplan-Meier time-to-fracture models.

Results: No difference was found between values and Z-scores of BMC,
TBMD, LSBMD according to examined risk factors. Only in 4 patients we
found T-score <-2. Seventeen (44.7%) had fractures in anamnesis. In
multiple regression model only weight and age were of an important
influence on bone mass. Neither of probable risk factors was of an
important influence on bone mass. No differences were found between
leukemia, lymphoma or solid tumor survivors.
Conclusions: This study suggests that young adult childhood cancer
survivors are not at increased risk for low bone mass but might suffer
from fractures. They should be referred to bone density evaluation only
as often as may be necessary from the clinical evaluation.
References: 1. Benmiloud S et al.: Long term effects on bone mineral
density of different therapeutic schemes for acute lymphoblastic
leukemia or non-Hodgkin lymphoma during childhood. Horm Res Ped
2010;74:241-250 2. Brown J et al.: Effect of chemotherapy on skeletal
health in male survivors from testicular cancer and lymphoma. Clin
Cancer Res 2006;12:6480-6486 3. Muszynska-Roslan K. et al.: Body
composition and bone mass in survivors of childhood cancer. Pediatr
Blood Cancer 2007;48:200-204 4. Jarfelt M et al.: Bone mineral density
and bone turnover in young adult survivors of childhood acute
lymphoblastic leukemia. Eur J Endocrinol 2006;154:303-309 5. Gielen E.
et al.: Osteoporosis in men. Best Pract Res Endocrinol Metab
2011;25:321-325.

Results: In the studied group 60 (23.08%) patients had history of at least
one fracture. The estimated probabilty risk of fracture-free survival
during 25 years of observation was 0.62. Fractures occurrence was
proportional in boys and girls (based on logrank test, p=0.75). Number of
observed fractures was higher in children treated for acute leukemias
(32/260-12.31%), whereas children with lymphomas and solid tumors
had lower than expected number of fractures (p= 0.03). There were 23
events (about 25%) that met criteria for clinically significant fractures
according to 2007 International Society for Clinical Densitometry
congress. Among those, 16 were noted in children treated for leukemias
and 7 in children with solid tumors. All observed vertebral compression
fractures occurred in patients with leukemias (in 3 patients at the time of
diagnosis and in another 4 children- during anitnoeplastic treatment).
Conclusions: 1. Higher number of fractures in children treated for acute
leukemias might result from infiltration of blasts in bones and duration of
therapy with medication of potential negative efect on bones. 2. Followup of pediatric cancer survivors might indicate important factors
predisposing to fractures in this group of patients. 3. Patients with
clinically important fractures should be further diagnosed and treated to
prevent low bone mass and possible osteoporosis in adult life of
childhood cancer survivors.
References: 1. Goulding A. Risk factors for fractures in normally active
children and adolescents. Med Sport Sci. 2007;51:102-20. 2. Saganowska
R., Brunon L. Osteoporosis in children and adolescents. Przeglad Pediatr.
2006;36:143-150. 3. Rauch F., Plotki H., DiMeglio L., Engelbert R.H.,
Henderson R.C., Munns C., Wenkert D., Zeitler P.Journal of Clinical
Densitometry: Assessment of Skeletal Health. 2008;11:22-28. 4. Högler
W., Wehl G., van Staa T., Meister B., Klein-Franke A., Kropshofer G.
Incidence of skeletal complications during treatment of childhood acute
lymphoblastic leukemia: Comparison of fracture risk with the General
Practice Research DatabasePediatr Blood Cancer 2007;48:21–27. 5. van
Leeuwena B.L., Kampsb W.A., Jansenc, H.W.B., Hoekstraa H.J. The effect
of chemotherapy on the growing skeleton. Cancer Treatment Rev. 2000.
26:363-76.
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Introduction: Many authors reported tendency to overweight/obesity in
childhood cancer survivors with different prevalence. Most of the
metabolic sequalae are observed decades after the tretment, but early
recognition might be important for better prevention of potential
atherogenic changes. The aim of the study was assessment of early signs
of obesity and metabolic disturbances in pediatric cancer survivors.

Introduction: Since childhood cancer survival is increased, long-term
effects of treatment in childhood cancer survivors have gained increasing
interest. One of the diseases that has been treated successfully for
decades now, is childhood Hodgkin’s lymphoma. AIMS: To provide a
narrative review of the known long-term endocrine effects of Hodgkin’s
Lymphoma treatment, such as gonadal dysfunction, growth retardation,
osteoporosis and altered body composition, and thyroid problems.

Method: In 74 children (44 boys, mean age 13.55 y.o), at mean 4.1 years
after therapy for acute lymphoblastic leukemia (61), lymphomas (11) and
acute myeloid leukemia (2) weight, height, waist and hip circumferences,
blood pressure, serum lipids, fibrynogen, fasting glucose, insulin, leptin
and adiponectin were measured. Weight and height at the diagnosis and
received treatment were obtained from medical records. In 64 patients
G223A polymorphism of leptin receptor (LEPR) was established.

Method: A comprehensive search of the Pubmed database was
performed. Articles published in the English language were included.

Results: 9/74 (12.16%) were overweight, 12/74 (16.22%) were obese,
comparing to 5/74 (6.76%) overweight and 7/74 (9.46%) obese children
before the treatment. In regression models cardiovascular incidence in
family (p=0.024), BMI at the diagnosis (p<0.0001), time elapsed since
cessation of therapy (p= 0.014), systolic blood pressure (p=0.035) and
fibrinogen level (p=0.03) were significantly describing BMI changes.
Doses of steroids or cranial irradiation, diagnosis, age at the diagnosis,
serum lipids, glucose, insulin and cytokines were not significant for BMI
description. AG carriers of LEPR had lower BMI gain than homozygotic
patients (p= 0.012). Metabolic disturbances were found in 22 patients,
19 were insulin resistant, 1 fulfilled metabolic syndrome criteria.

Results: We identified ten studies involving 298 male survivors and six
studies involving 230 female survivors about gonadal dysfunction. In
survivors treated with alkylating agents or pelvic radiotherapy severe
gonadal damage is described. Recovery was described rarely. We
identified seven studies about bone mineral density (BMD) and growth
involving 481 survivors. The effects on BMD appear to be small. Data on
growth are scarce, but show that radiotherapy in a dose of more than 30
Gy including the spine results in loss of height, most severe in prepubertal children. Data on growth after chemotherapy only are scarce.
We included ten studies about thyroid complications involving 4012
survivors. Hypothyroidism is the most common thyroid disorder after
radiotherapy. There is a significant incidence of thyroid carcinoma in the
low-dose radiation group. In survivors treated with chemotherapy only,
hypothyroidism does not seem to occur and no cases of thyroid cancer
have been reported.

Conclusions: Relatively low percentage of overweight/obesity in
polish pediatric cancer survivors should not desguise metabolic
abnormalities in this population. Glucocorticosteroid therapy and cranial
irradiation were not, but family history of cardiovascular incidences were
significant for BMI gain. Further follow-up is of importance in early
recognision of metabolic sequelae of the anticancer treatment of
pediatric malignancies.

Conclusions: The severity of endocrine toxicity after childhood Hodgkin’s
lymphoma depends on the type of treatment. Gonadal dysfunction
seems to be the most severe endocrine long-term effect, especially after
treatment with alkylating agents or pelvic radiotherapy. The knowledge
obtained in specific follow-up programs for paediatric cancer survivors
will guide future treatment choices by considering the balance between
curability and late side effects.

References: 1. Oeffinger KC, Mertens AC, Sklar CA, et al. Obesity in adult
survivors of childhood acute lymphoblastic leukemia: a report from the
Childhood Cancer Survivor Study. J Clin Oncol 2003:21:1359–65 2. Asner
S, Ammann RA, Ozsahin H, et al. Obesity in long-term survivors of
childhood acute lymphoblastic leukemia. Pediatr Blood Cancer
2008:51:118-22 3. Palczewska I, Niedzwiedzka Z. Somatic development
indices in children and youth of Warsaw. Med Wieku Rozwoj 2001: 5(2
Suppl 1):18-118 4. van Waas M, Neggers SJ, Pieters R, et al. Components
of the metabolic syndrome in 500 adult long-term survivors of childhood
cancer. Ann Oncol 2010: 21:1121-26 5. Ross JA, Oeffinger KC, Davies SM,
et al. Genetic variation in the leptin receptor gene and obesity in
survivors of childhood acute lymphoblastic leukemia: a report from the
Childhood Cancer Survivor Study. J Clin Oncol 2004:22:3558-62.
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We studied incidence, risk factors, therapeutic strategies and long-term
outcome of symptomatic osteonecrosis in pediatric ALL patients.
Prospectively, the cumulative incidence of osteonecrosis was assessed in
694 patients treated with the dexamethasone-based DCOG-ALL9
protocol. Osteonecrosis was defined by development of symptoms (NCI
grade 2-4) during treatment/within the year after treatment
discontinuation, confirmed by MRI. We evaluated risk factors for
osteonecrosis using logistic multivariate regression. To describe outcome,
we reviewed clinical and radiologic information after antileukemic
treatment, ¡Ý1 year after osteonecrosis diagnosis. To evaluate whether
osteonecrosis is related to the EFS, Cox-regression was used with
osteonecrosis as time-dependent variable. The cumulative incidence of
osteonecrosis at 3 years was 6.1%. In 35 patients osteonecrosis became
apparent during treatment and in 3 patients during the year after stop of
therapy. After adjustment for treatment center, logistic multivariate
regression identified age (OR=1.47,P<0.01) and female gender
(OR=2.21,P=0.04) as independent risk factors. In 21/38 osteonecrosis
patients (55%) chemotherapy was adjusted. Seven patients (18%)
underwent surgery: five joint-preserving procedures, two total-hip
arthroplasties. Clinical follow-up data of 35 patients were evaluated,
median follow-up was 4.9 years. In 14 patients (40.0%) symptoms
completely resolved, 14 (40.0%) had symptoms interfering with function
but not with activities of daily living (ADL) (grade 2), seven (20.0%) had
symptoms interfering with ADL (grade 3). In 24 patients radiologic followup was available; in six (25%) lesions improved/disappeared, in 13 (54%)
lesions remained stable, five (21%) had progressive lesions. After
adjustment for age, gender and risk group of ALL, we showed no effect of
osteonecrosis on subsequent EFS (P=0.75). In conclusion, 6% of pediatric
ALL patients developed symptomatic osteonecrosis during/shortly after
treatment. Older age and female gender were risk factors after
adjustment for treatment center. After a median follow-up of five years,
60% of the survivors with osteonecrosis had persistent symptoms.
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Introduction: Currently, the 5-year survival for childhood NHL is ~80%.
Because of this high survival rate and since treatment is administered in
a growing and developing individual, long-term side effects are an
important issue. Studies on endocrine long-term effects in survivors of
childhood non-Hodgkin lymphoma (NHL) are scarce and often limited by
small sample sizes, or by the fact that data of NHL survivors have been
combined with that of survivors of other malignancies.1-3 Aim. Aim of
this study was to investigate the long-term endocrine effects of
treatment for childhood NHL.
Method: A single centre cohort of 84 survivors (22 females) was included
in this retrospective study. Median age was 21 yrs (9-40 yrs) and time
after cessation of therapy 12 yrs (4-30 yrs). Height, weight, percentage
fat, lean body mass (LBM), bone mineral content (BMC), bone mineral
density of total body (BMD-TB) and lumbar spine (BMD-LS) were
measured. Bone mineral apparent density of the lumbar spine (BMADLS) was calculated to correct for bone size. Thyroid stimulating hormone
(TSH), free thyroxin (fT4), insulin-like growth factor-1 (IGF-1), Inhibin-B
and anti-müllerian hormone (AMH) levels were measured. Results were
compared with Dutch controls.
Results: Height was lower in survivors at follow-up (mean SDS -0.36,
P=0.002), but further analysis showed that shorter stature was already
present at diagnosis (mean SDS -0.28, P=0.023). BMI, percentage fat,
BMC, BMD-TB, BMD-LS and BMAD-LS were not different from controls.
LBM was lower in survivors (mean SDS -0.47, P=0.008). TSH, fT4 and IGF1 were normal in all survivors. Three out of 20 adult females had low
AMH levels and 55% (23/42) of adult males had low Inhibin-B levels.
Conclusions: Twelve years after cessation of therapy, survivors of NHL did
not develope adiposity, osteopenia or osteoporosis or thyroid disease.
Male NHL survivors seem to be at risk for infertility.
References: 1. Nysom K, Holm K, Michaelsen KF, Hertz H, Muller J,
Molgaard C. Degree of fatness after treatment of malignant lymphoma in
childhood. Medical and pediatric oncology. 2003 Apr;40(4):239-43. 2.
Steffens M, Beauloye V, Brichard B, Robert A, Alexopoulou O, Vermylen C,
et al. Endocrine and metabolic disorders in young adult survivors of
childhood acute lymphoblastic leukaemia (ALL) or non-Hodgkin
lymphoma (NHL). Clinical endocrinology. 2008 Nov;69(5):819-27. 3.
Vassilopoulou-Sellin R, Brosnan P, Delpassand A, Zietz H, Klein MJ, Jaffe
N. Osteopenia in young adult survivors of childhood cancer. Medical and
pediatric oncology. 1999 Apr;32(4):272-8.
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Rob1; van den Heuvel-Eibrink, Marry M.1
1
ErasmusMC-Sophia Children’s Hospital, Netherlands; 2Erasmus
University Medical Centre, Netherlands
Introduction: Increased mortality rates have been reported in childhood
cancer survivors (1). Adrenal insufficiency, or relative insufficiency during
disease, might partly explain this increased mortality rate in at least a
subset of nephroblastoma and neuroblastoma survivors in which
unilateral adrenalectomy was performed. Aim: To evaluate adrenal
function in long-term adult survivors of nephroblastoma and
neuroblastoma.
Method: This prospective cohort study assessed adrenal function by
performing a low (1μg) dose short Synacthen-test in 67 adult long-term
survivors of nephroblastoma, 36 survivors of neuroblastoma and 49
control subjects. After an overnight fast, cortisol and
adrenocorticotrophic hormone (ACTH) were assessed in blood samples
taken at baseline, after 30 minutes (t=30) and after 60 minutes. Adrenal
insufficiency was defined as cortisol levels lower than 440 nmol/l after
30 minutes (2).
Results: None of the nephroblastoma or neuroblastoma survivors had
cortisol levels below 440 nmol/l at t=30. Interestingly, baseline serum
cortisol levels were higher in survivors after unilateral adrenalectomy
(mean 503 nmol/l) (N=46) than in survivors with both adrenals intact
(mean 393 nmol/l, P=0.002) (N=52), and than in controls (mean 399
nmol/l, P=0.013) (N=49). After correcting for age, sex and use of oral
estrogens, being treated with unilateral adrenalectomy was
independently associated with elevated baseline cortisol and ACTH
levels. Additional correction for cumulative dose of anthracyclines,
vincristine, actinomycin and cyclophosphamide, and for abdominal
radiotherapy, did not change these results.
Conclusions: Adrenal insufficiency was not observed in survivors of
nephroblastoma and neuroblastoma treated with or without unilateral
adrenalectomy. Surprisingly, survivors treated with unilateral
adrenalectomy showed relatively high basal cortisol and ACTH levels,
which might be the consequence of a higher setpoint of the adrenal
system. This is important as this higher setpoint can influence the
metabolic system and subsequent health problems in long term survivors
of nephroblastoma and neuroblastoma, such as the development of the
metabolic syndrome.
References: 1. Mertens AC, Liu Q, Neglia JP, Wasilewski K, Leisenring W,
Armstrong GT, et al. Cause-specific late mortality among 5-year survivors
of childhood cancer: the Childhood Cancer Survivor Study. J Natl Cancer
Inst. 2008 Oct 1;100(19):1368-79. 2. Kazlauskaite R, Evans AT, Villabona
CV, Abdu TA, Ambrosi B, Atkinson AB, et al. Corticotropin tests for
hypothalamic-pituitary- adrenal insufficiency: a metaanalysis. J Clin
Endocrinol Metab. 2008 Nov;93(11):4245-53.
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Frequent nocturnal sampling may reveal occult
puberty in boys with growth hormone
deﬁciency (GHD) due to cranial irradiaon
sudour, helene1; leblond, pierre1; cartigny, maryse2; weill, jacques2;
guergovia, iva2
1
centre oscar lambret, France; 2university hospital LILLE, France
Introduction: The treatment of boys with cranial tumours generally
associates cranial irradiation, with subsequently GHD as a rule and early
or rapid puberty in about 1/3 of the cases, and chemotherapy which may
damage testes and mask their development at puberty.
Aims: To detect subclinical puberty in patients bearing a GHD due to
cranial irradiation for a tumour associated to chemotherapy.
Method: LHRH test and sampling blood for measuring LH every 30 mn
and testosterone every hour, during 24 h.
Results: 4 boys, with a testicular volume ≤ 3ml, bearing a GHD due to
cranial irradiation and having undergone chemotherapy.(cf table)
Conclusions: Failure to recognize and to treat early or rapid puberty may
lead to poor final height. We identified 2 patients, n°1 and n°2, with an
occult puberty, testified by a late nocturnal testosterone peak. LHRH test
was of no help in patient 1. Given the difficulties of sampling blood
overnight, we suggest to systematically realize GH stimulation tests in
such patients and, in case of GHD with a conserved growth velocity, to
curb hypothetical puberty by LHRH analogs and to initiate GH therapy if
analogs significantly reduce growth velocity. Key references (words) cranial tumours - cranial irradiation - chemotherapy - endocrine
consequences - fertility consequences
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The use of SQUASH as an instrument to assess
daily life physical acvity in Dutch adult longterm childhood cancer survivors
van Waas, Marjolein1; Wijnen, Mark1; Hartman, Annelies1; de Vries,
Andrica C.H.1; Neggers, Sebastian J.C.M.M.2; Pieters, Rob1; van den
Heuvel-Eibrink, Marry M.1
1
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Introduction: Late effects after childhood cancer, such as the metabolic
syndrome and altered body composition, can be positively influenced by
a healthy lifestyle with sufficient physical activity. Nevertheless, studies
on physical activity in adult survivors of childhood cancer are scarce and
use different and often non-validated questionnaires (1). The Short
Questionnaire to Assess Health-enhancing physical activity (SQUASH)
was developed and validated to assess daily life physical activity in the
Dutch adult population (2). So far, SQUASH has not been used to screen
for physical activity in Dutch adult childhood cancer survivors.
Aim: To assess daily life physical activity in Dutch adult long-term
childhood cancer survivors using the SQUASH.
Method: 103 adult long-term childhood cancer survivors (67
nephroblastoma and 36 neuroblastoma survivors, median age 30 years,
range 18-51 years) and 60 socio-demographically similar healthy control
subjects (median age 32 years, range 18-61 years) were asked to
complete the SQUASH during their regular follow-up visit.
Results: All survivors and control subjects were willing to fill in the
questionnaire. Ninety-four percent (n = 97) of survivors and ninety
percent (n = 50) of control subjects fully completed the questionnaire.
The results showed that male survivors of nephroblastoma and
neuroblastoma reported less physical activity than control subjects.
These results are, at least for male survivors, comparable with physical
activity assessments performed in the Childhood Cancer Survivor Study
that used a questionnaire based on daily life in the United States of
America (3).
Conclusions: SQUASH is a proven reliable and valid questionnaire. It
takes less than five minutes to complete, is inexpensive, easy to
administer and consequently acceptable to study participants. Therefore,
SQUASH is a good assessment of daily life physical activities, which can
be used in adult long-term childhood cancer survivor studies that include
physical activity as outcome or as confounder.
References: 1. Stolley MR, Restrepo J, Sharp LK. Diet and physical activity
in childhood cancer survivors: a review of the literature. Ann Behav Med.
2010; 39(3): 232-49. 2. Wendel-Vos GC, Schuit AJ, Saris WH, Kromhout D.
Reproducibility and relative validity of the short questionnaire to assess
health-enhancing physical activity. J Clin Epidemiol. 2003; 56(12): 1163-9.
3. Ness KK, Leisenring WM, Huang S, Hudson MM, Gurney JG, Whelan K,
et al. Predictors of inactive lifestyle among adult survivors of childhood
cancer: a report from the Childhood Cancer Survivor Study. Cancer. 2009;
115(9): 1984-94.
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Prevalence of Vitamin D Deﬁciency in Survivors
of Childhood Cancer

Choudhary, Abha1; Chou, Joanne2; Heller, Glenn2; Sklar, Charles2
Weill Cornell, United States; 2Memorial Sloan Kettering, United States
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Introduction: Data on 25-hydroxyvitamin D (25 OH) status among
survivors of childhood cancer are limited.
Aims: Determine the prevalence of and risk factors for vitamin D
deficiency in a large, diverse population of cancer survivors being
followed in a survivor clinic at Memorial Sloan-Kettering Cancer Center.
Method: Retrospective chart review of survivors seen for routine longterm follow-up (January 2008 to January 2011) and who underwent
routine screening blood studies. Vitamin D deficiency was defined as 25
OH D < 20 ng/ml (50 nmol/liter). Results 484 subjects (234 males) were
evaluable. Mean age at vitamin D testing was 12.3 years (SD= 4.9), mean
age at cancer diagnosis was 5.2 years (SD= 4.35), and mean interval from
cancer diagnosis to vitamin D testing was 7.02 years (SD= 4.26).
Diagnoses included brain tumor (23.5%), neuroblastoma (21%), leukemia
(16.1%), soft tissue sarcoma (9.1%) and bone tumor (6.0%).The mean
vitamin D level was 25.2 ng/ml (62.9 nmol/liter); 29% of subjects were
vitamin D deficient. In univariate analysis, race, pubertal status, age at
diagnosis and interval from diagnosis to vitamin D test were associated
with vitamin D deficiency (p <0.05 for all factors). Borderline associations
were seen between vitamin D deficiency and seasonality (p=0.135),
exposure to total body irradiation (p=0.182) and presence of an
endocrinopathy (p=0.091). In the multivariate analysis, a model including
race, pubertal status and seasonality provided the best fit for the data.
Subjects who were non-Hispanic Black, Asian or Hispanic, who were
Tanner stage 3-5 and were tested in winter were more likely to be
vitamin D deficient.
Conclusions: The prevalence of vitamin D deficiency in these cancer
survivors is similar to what has been described in the general population.
Moreover, we were unable to identify any cancer specific variables that
were associated with vitamin D deficiency.
References: 1 Catherine R, JoAnn EM, Steven AA, John FA .The 2011
Report on Dietary Reference Intakes for Calcium and Vitamin D from the
Institute of Medicine: What Clinicians Need to Know. J Clin Endocrinol
Metab 2011;96:53-58 2 Joann EM, Susan M, Steven C. Vitamin D and
Prevention of Cancer-Ready for Prime Time? N Engl J Med
2011;364(15):1385-7 3 K Robien, LG Strayer, N Majhail, D Lazovich, KS
Baker. Vitamin D status among long-term survivors of hematopoietic cell
transplantation. Bone Marrow Transplant 2011 January 17; [Epub ahead
of print] 4 Simmons, J. H, Chow, E. J, Koehler, E, Esbenshade, A, Smith,
L.A, Sanders, J and Friedman, D. Significant 25-hydroxyvitamin D
deficiency in child and adolescent survivors of acute lymphoblastic
leukemia: Treatment with chemotherapy compared with allogeneic stem
cell transplant. Pediatr Blood Cancer 2011;56:1114–1119 5 Sinha A,
Avery, P, Turner, S, Bailey, S and Cheetham, T. Vitamin D status in
paediatric patients with cancer. Pediatr Blood Cancer 2011 February 3;
[Epub ahead of print].
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Final height and body mass index in adult
survivors of childhood acute lymphoblasc
leukemia (ALL) treated on UKALL XI protocol
excluding cranial radiotherapy
Bruzzi, Patrizia1; Albanese, Assunta1; Nussey, Stephen S2; Leiper, Alison D3
1
Royal Marsden Hospital, United Kingdom; 2St Georges Hospital, United
Kingdom; 3Great Ormond Street Hospital for Children, United Kingdom
Introduction: In ALL, central nervous system (CNS) treatment has been an
essential component in preventing meningeal relapse although
associated with sequelae (1). Adult survivors of childhood ALL treated
with protocols including cranial radiotherapy (CRT) demonstrate a
persistent increased body mass index (BMI) (2) and a reduced final height
(FH) (3). There are no long-term auxological data on ALL survivors treated
without CRT (4). Aims: We investigated the effect of CNS treatment with
chemotherapy alone (CT) on BMI and FH in a cohort of childhood ALL
survivors. Method: Of 197 patients treated on the UKALL XI protocol
without CRT from 1990-1997 at Great Ormond Street and Royal Marsden
Hospitals 103 met inclusion criteria (61% female). Height-, weight- and
BMI-standard deviation score (SDS) (5) were collected at: diagnosis (dT);
end of CT (eT); FH. Changes in mean weight-, BMI- and height-SDS from
diagnosis to FH were analysed by Student’s paired t-test (using p < 0.05
for significance (*)). Results: At diagnosis females had a significantly
lower mean weight- and BMI-SDS score than males (Table); these
increased significantly during treatment but declined between eT and FH.
Female mean height-SDS decreased over the course of treatment and up
to FH (Table).

Height SDS

Weight SDS

BMI SDS

Sex

dT

eT

FH

Female

0.25 ± 1.03

* 0.01 ± 0.93

0.02 ± 0.88

Male

0.14 ± 1.19

0.07 ± 1.05

0.07 ± 0.93

Female

0.26 ± 1.01

* 0.56 ± 1.03

0.40 ± 1.46

Male

0.51 ± 1.15

0.59 ± 1.11

0.31 ± 1.33

Female

* 0.08 ± 1.22

* 0.73 ± 1.12

0.45 ± 1.45

Male

0.65 ± 1.25

0.84 ± 0.94

*0.26 ± 1.37

Males showed no significant change in weight- or height-SDS with time.
Male mean BMI-SDS did not change during CT but decreased significantly
between eT and FH.
Conclusions: Female but not male survivors of childhood ALL treated
with CT experienced weight gain, reduction in height-SDS and a
consequent increase in BMI-SDS during CT. The effects of CT on BMI are
substantially less than those reported historically from the same
institutions in patients treated with CRT (2).
References:
1.Oeffinger KC, Mertens AC, Sklar CA, Kawashima T, Hudson MM et al.
Chronic health conditions in adult survivors of childhood cancer.
N Engl J Med 2006;355:1572-1582
2. Craig F, Leiper AD, Stanhope R, Brain C, Meller ST, Nussey SS. Sexually
dimorphic and radiation dose dependent effect of cranial irradiation on
body mass index. Arch Dis Child 1999; 81: 500-504
3. Uruena M, Stanhope R, Chessells JM, Leiper AD. Impaired pubertal
growth in acute lymphoblastic leukaemia. Arch Dis Child 1991;
66:1403-1407
4.Breene RAL, Williams RM, Hartle J, Gattens M, Acerini CL, Murray MJ.
Auxological changes in UK survivors of childhood acute lymphoblastic
leukemia treated without cranial irradiation. British Journal of Cancer
2011; 104: 746-749
5. Cole TJ, Freeman JV, Preece MA. British 1990 growth reference centiles
for weight, height, body mass index and head circumference fitted by
maximum penalized likelihood. Stat Med 1998; 17 (4): 407-429
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Fieen Year Follow-up of the Thyroid Gland
aer 131I-Metaiodobenzylguanidine Treatment
in Children with Neuroblastoma
Clement, Sarah; van Eck, B.L.F.; Tytgat, G.A.; van Santen, H.M.
Academical Medical Center, University of Amsterdam, Netherlands
Introduction: Thyroid dysfunction after treatment with 131IMetaiodobenzylguanidine (MIBG) in children with neuroblastoma (NBL)
has been reported, despite the use of thyroid protection. The incidence
of thyroid dysfunction increases over time. For this reason we performed
a long-term follow-up study.
Aim: To determine the long term effects of 131I-MIBG treatment on the
function and anatomy of the thyroid gland.
Method: Fourty-three NBL patients treated with 131I-MIBG were
evaluated. Patients received thyroid protection with potassium-iodide (100
mg KI per day).Thyroid dysfunction was defined as having a thyrotropin
elevation (TE) > 4.5 mU/L at the last moment of evaluation. In all survivors
(n=16), ultrasound investigation of the thyroid gland was performed.
Results: Of the 43 patients, 26 patients developed TE (60.5%), of which
16 patients (37.2%) developed permanent hypothyroidism. The average
number of 131I-MIBG treatments was 3.0 per patient (range 1-9). In total
476 MIBG-radionuclide images were evaluated. On 95 images (20.0%) of
all images radio-iodine was visible in the thyroid gland. No significant
difference in radionuclide uptake in the thyroid gland was found between
patients with TE and patients without TE. Sixteen patients survived with
an average follow-up time of 15.1 years (range 10.7-19.8 years). Of these
16, 50% developed permanent TE, without clinical signs of
hypothyroidism. In 8 surviving patients (50%) thyroid nodules were seen
on the ultrasound, of which 1 patient was diagnosed with papillary
thyroid carcinoma, 13 years after treatment with MIBG.
Conclusions: The occurrence of hypothyroidism and thyroid nodules after
131I-MIBG treatment is high, and increases over time. Even thyroid
carcinoma may occur. Protection of the thyroid gland with KI is
insufficient. Considering that none of the patients showed clinical signs of
thyroid dysfunction or palpable cervical lesions, continuous screening for
thyroid dysfunction and nodules following MIBG treatment is necessary.
References: 1.High incidence of thyroid dysfunction despite prophylaxis
with potassium iodide during (131)I-meta-iodobenzylguanide treatment
in children with neuroblastoma. Van Santen HM, de Kraker J, van Eck BL
et al. Cancer 2002; 94:2081-9. 2.Improved radiation protection of the
thyroid gland with thyroxine, methimazole, and potassium iodide during
diagnostic and therapeutic use of radiolabeled metaiodobenzylguanidine
in children with neuroblastoma. Van Santen HM, de Kraker J, van Eck BL
et al. Cancer 2003; 98: 389-96. 3.Endocrine late effects from multimodality treatment of neuroblastoma.van Santen HM, de Kraker J,
Vulsma T. Eur J Cancer. 2005;41:1767-74. 4 Radiolabeled
metaiodobenzylguanidine for the treatment of neuroblastoma.DuBois
SG, Matthay KK: Nucl Med Biol 2008;35:S35-48 5 Primary hypothyroidism
and 131I-MIBG therapy in neuroblastoma . Picco P, Garaventa A, Cladiani
F, Garibaldi L, Borrone C. Lancet 1993; 342:57.
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Vitamin D Deﬁciency in Young Survivors of
Childhood Cancer
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Christine1; Stevens, Michael CG2; Crowne, Elizabeth C1
1
University Hospitals Bristol NHS Foundation Trust, United Kingdom;
2
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Introduction: Childhood cancer survivors(CCS) are at risk of Vitamin
D(VitD) deficiency because of chronic ill-health and advice to limit
sunlight exposure1. Studies have demonstrated associations between
VitD deficiency and cardiovascular disease 2. Some CCS have increased
risk of cardiovascular morbidity, but data on VitD status are limited3-5.
Aim: To evaluate VitD status in CCS. Method: We compared VitD levels in
CCS(n=83(M=42)) with controls of non-oncological endocrine
patients(n=232(M=112)). CCS included patients with solid
cancers(SC)(n=43) and haematological malignancies(HM)(n=40) of whom
28 received BMT and 22 Total Body Irradiation(TBI). Total 25-hydroxylaseVitD levels <25,<50 and 50-75mmol/l were defined as severely deficient,
deficient and suboptimal respectively. Patients with primary bone
disease, malabsorption or VitD supplementation were excluded.
Results:(Mean+/-SD) unless stated.There were no differences in the
season of testing, gender, weight, height, or BMI-standard-deviationscores(SDS) between the CCS and controls. CCS were
older(14.7(5.1)vs10.3(5.0)years, p<0.001), with more
caucasians(92.8%vs80.2%, p=0.008). Weight-SDS was lower in HM(0.746(2.05)) than SC(0.486(1.72), p=0.003) or controls(-0.001(2.01),
p=0.03). VitD deficiency was more common(53%vs48%) and levels
lower(geometric mean(GM)=44.3vs48.6mmol/l)in CCS compared with
controls although not statistically significant. Sub-analysis demonstrated
significantly lower VitD levels in HM compared with
controls(GM=38.4vs48.6mmol/l, p=0.003). This remained significant after
correcting for age and weight-SDS(p=0.004). HM had significantly higher
incidence of VitD levels below suboptimal(92.8%vs79.3%, p=0.037) and
more BMT patients had severe deficiency(25%vs11.2%, p=0.038)
compared with controls. VitD deficiency was more common in TBI
patients after excluding non-Caucasians(65%vs41.4%, p=0.043). Age
correlated negatively with VitD levels in SC(r=-0.349,p<0.05) and
controls(r=-0.225,p<0.001), but not HM. Weight, height and BMI-SDS
correlated negatively with VitD levels in controls, but not CCS. VitD
deficiency was more common in winter months and non-Caucasians in all
groups(p<0.05).
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Hepac late adverse eﬀects in a large cohort of
long-term childhood cancer survivors
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Introduction: In contrast to the knowledge on acute hepatotoxicity, the
risk of hepatic late adverse effects after childhood cancer treatment is
still unclear. This is the first large cohort study investigating hepatic late
adverse effects among long-term childhood cancer survivors (CCSs) using
the results of liver function tests.
Aim: To evaluate the prevalence and risk factors of hepatic late adverse
effects in a large cohort of CCSs with a minimal follow-up of five years
after diagnosis.
Method: The study cohort consisted of all five-year CCSs who were
treated in the Emma Children’s Hospital/Academic Medical Center
(EKZ/AMC) between 1966 and 2003. Liver function tests included serum
levels of alanine aminotransferase (ALT) to investigate cellular liver injury
and gamma-glutamyltransferase (γGT) to investigate biliary tract injury.
Multivariate regression analyses were performed.
Results: The study population consisted of 1444 out of 1845 eligible
CCSs, of whom 1402 had undergone liver function testing at a median
follow-up of 12 years after diagnosis. ALT levels were above normal in 82
CCSs (5.8%) and at least twice above normal in 12 (0.9%). Seventy (5.3%)
out of 1332 CCS in which γGT was tested had levels above normal.
Twelve (0.9%) CCSs had γGT levels at least twice above normal. All
patients were asymptomatic. Multivariate logistic regression analyses
showed that treatment with hepatic radiotherapy, longer time since
diagnosis, older age at diagnosis, higher body mass index, and higher
alcohol intake (more than 14 units per week) were significantly
associated with abnormal ALT and/or γGT levels (all P<0.05). Conclusions
One out of twenty survivors has late hepatotoxicity after a median
follow-up time of 12 years. Different risk factors have been identified.
New studies should focus on the course of elevated liver enzymes over
time and on the influence of radiotherapy dose.

Conclusions: VitD deficiency is common in CCS, particularly HM. With its
potential impact on cardiovascular health, VitD screening should be
undertaken and supplementation actively considered as advice to
minimise sun-light exposure is standard in CCS1.
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The impact of growth hormone deﬁciency
(GHD) and growth hormone treatment (GHTx)
on the metabolic syndrome in survivors of bone
marrow transplantaon with total body
irradiaon (BMT/TBI) in childhood
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Woltersdorf, Wolf4; Cornish, Jacqueline2; Elson, Ruth2; Crowne, Elizabeth2
1
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Introduction: Survivors of childhood BMT/TBI have increased
cardiovascular morbidity and growth hormone deficiency (GHD). Aim: To
investigate the relationship between cardiovascular risk and GHD and
GHTx in BMT/TBI survivors.
Method: BMT/TBI survivors(n=36) and non-BMT control subjects(n=19)
were sub-divided according to GH status assessed by insulin tolerance
test: 1.Survivors with untreated GHD(N=18,11M), 2.Survivors on GHTx
(N=18,10M),3.Controls with untreated GHD(N=7,5M), 4.Controls with
normal GH status(N=12,8M). All had body composition assessment (Dual
x-ray absorptiometry scan), and fasted lipids, insulin, glucose,
adiponectin, and IL-6. Results Expressed as mean(SD) or *geometric
mean(range). Post-hoc tests LSD~,Scheffe +,Tukey^,Bonferi” BMT/TBI
survivors demonstrated cardiovascular and cytokine profilesconsistent
with increased cardiovascular risk. Survivors with untreated GHD
demonstrated increased central adiposity compared with normal
controls using LSD but not the more stringent Scheffe test due to group
size and heterogeneity. Survivors on GHTx had higher fasted insulin and
HOMAR than survivors with untreated GHD. They also had higher total
cholesterol and triglycerides compared to normal controls and higher
triglycerides than controls with isolated GHD. IL-6 was reduced in both
survivor groups and in controls with GHD compared to normal controls.
Conclusions Adverse cardiovascular profiles persisted in survivors on
GHTx, indicating additional factors are involved and alternative strategies
targeting cardiovascular risk are needed to improve long-term outcome.
References: (1-5) 1.Neville KA, Cohn RJ, Steinbeck KS, Johnston K, Walker
JL. Hyperinsulinemia, impaired glucose tolerance, and diabetes mellitus
in survivors of childhood cancer: prevalence and risk factors. J Clin
Endocrinol Metab. 2006 Nov;91(11):4401-7. 2.Nysom K, Holm K,
Michaelsen KF, Hertz H, Jacobsen N, Muller J, et al. Degree of fatness
after allogeneic BMT for childhood leukaemia or lymphoma. Bone
Marrow Transplant. 2001 Apr;27(8):817-20. 3.Shalet SM, Brennan BM.
Growth and growth hormone status after a bone marrow transplant.
Horm Res. 2002;58 Suppl 1:86-90. 4.Shalitin S, Phillip M, Stein J, Goshen
Y, Carmi D, Yaniv I. Endocrine dysfunction and parameters of the
metabolic syndrome after bone marrow transplantation during childhood
and adolescence. Bone Marrow Transplant. 2006 Jun;37(12):1109-17.
5.Chemaitilly W, Boulad F, Oeffinger KC, Sklar CA. Disorders of
glucose homeostasis in young adults treated with total body irradiation
during childhood: a pilot study. Bone Marrow Transplant. 2009
Sep;44(6):339-43.

42

E: 19
Body mass index in long-term childhood cancer
survivors and associaon with body mass index
before treatment
van Santen, Hanneke1; Raemakers, Steven1; Geskus, R1; van Trotsenburg,
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Leontien1
1
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Introduction: Previous studies report changes in body mass index (BMI)
in childhood cancer survivors. Limits of these studies are that they
describe a subgroup or small number of survivors, or use questionnaires
with self-reported heights and weights.
Aim: Our aim was to prospectively study BMI in a large cohort of longterm childhood cancer survivors and relate this to BMI at diagnosis, age
at diagnosis, gender, tumour type, type of treatment, and endocrine
deficiency. Patients and Methods. All patients treated for childhood
cancer in the EKZ/AMC between 1966 and 1996, and had survived for at
least 5 years, were eligible for inclusion. Of 893 childhood cancer
survivors, with a mean follow-up time of 14.9 years, BMI at the late
effects outpatient clinic was compared to BMI in the normal Dutch
population. Multivariate logistic regression models were used to identify
the risk factors for abnormal BMI for children and adults separately.
Results: No increased prevalence of overweight or obesity was found in
childhood cancer survivors. Survivors with a high BMI already at
diagnosis, who were younger of age at diagnosis and those receiving
treatment with head-neck irradiation were at increased to develop a high
BMI. A significant increased prevalence of underweight and severe
underweight was found in childhood cancer survivors compared to the
Dutch population. An association was found between low BMI at
diagnosis and low BMI at follow-up.
Conclusions: BMI at diagnosis is an important predictor for a high or low
BMI at follow-up. Childhood cancer survivors are at a higher risk to
develop underweight and even severe underweight at follow-up
compared to the normal population. Future studies should focus on the
causes and clinical consequences of underweight.
References: 1. van den Hurk K, van Dommelen P, van Buuren S, Verkerk
PH, Hirasing RA. Prevalence of overweight and obesity in the Netherlands
in 2003, compared to 1980 and 1997. Arch Dis Child 2007 Jun 29. 2.
Brouwer CA, Gietema JA, Kamps WA, de Vries EG, Postma A. Changes in
body composition after childhood cancer treatment: Impact on future
health status-A review. Crit Rev Oncol Hematol 2007 Mar 5. 3.Meacham
LR, Gurney JG, Mertens AC, et al. Body mass index in long-term adult
survivors of childhood cancer: a report of the Childhood Cancer Survivor
Study. Cancer 2005 Apr 15,103(8), 1730-1739. 4.Brouwer CA, Gietema
JA, Vonk JM, et al. Body mass index and annual increase of body mass
indexin long-term childhood cancer survivors; relationship to treatment.
Support Care Cancer 2011 Jan 15. 5.Geenen MM, Cardous-Ubbink MC,
Kremer LC, et al. Medical assessment of adverse health outcomes in
long-term survivors of childhood cancer. JAMA 2007 Jun 27,297(24),
2705-2715.
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Introduction: Liver complications are common during and early
after treatment for childhood cancer. However, among long-term
childhood cancer survivors the prevalence of hepatic adverse effects
is largely unknown.
Aim: To evaluate the existing evidence involving the effect of treatment
for childhood cancer on hepatic late adverse effects.
Method: MEDLINE, EMBASE and CENTRAL (until June 2009) were
searched to identify all relevant studies. Information about study
characteristics, hepatic late adverse effects (occurring 1 year or more
after the end of treatment) and risk factors were abstracted, and a risk of
bias assessment was performed.
Results: We identified 20 cohort studies. All studies had methodological
limitations. The prevalence of hepatic late adverse effects varied widely
between 0% and 84.2%. Selecting studies where the outcome of hepatic
late adverse effects was well-defined as alanine aminotransferase (ALT)
above the upper limit of normal resulted in five studies. In this subgroup
the prevalence ranged from 8.0% to 52.8% with follow-up durations
varying from 1 to 27 years after the end of treatment. A more stringent
selection using an outcome definition of ALT above twice the upper limit
of normal resulted in three studies, with a prevalence ranging from 7.9%
to 44.8%. Chronic viral hepatitis was identified as a risk factor for hepatic
late adverse effects in univariate analyses. It is unclear which specific
treatments increase the risk of hepatic late adverse effects.
Conclusions: This systematic review shows that childhood cancer
survivors are at risk for hepatic late adverse effects. It has not been
established which childhood cancer treatments result in hepatic late
adverse effects. Chronic viral hepatitis might play a role. More welldesigned studies are needed to reliably evaluate the risk of hepatic late
adverse effects after treatment for childhood cancer.
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Introduction: Effects of growth hormone (GH) on treatment of children
cancer survivors have been strongly discussed, above all, about
secondary consequences. We have made our own observation
looking retrospectively on ourselves work among patients that were
treated with GH.
Method: We analyzed 50 patients (30 males /20 females). In male group
(G1) there were 3-Linfomas, 10- Leukemias and 17-Central nervous
system tumors (CNST). In female group (G2) there were 1- Lymphoma, 6
– Leukemia and 13 – CNST. The medium ages (ma) of oncologycal
diagnosis were 6,93± 3,57SD on G1 and 6,65±3,55SD on G2. They were
treated with quimioradiotherapy above CNS with doses between 18 till
60 Gy in both groups and in medulloblastomas with radiotherapy on
medullae. Insufficiency of GH were made based on hypoglycemic tests
results done at a ma of 13, 7 ± SD3,12 on G1 and 13,11±1,74SD. Ä
Growth Hormone response was +1,3 and +0,7 in G1 and G2, respectively.
At the start of treatment, ma was 11,24±3SD in G1 and 11,42±1,71SD in
G2. In both groups the growth velocity during the year before treatment
was 2,7 and 2,8cm/year with a medium value of IGF1 (mg/dl): 201G1/190-G2. The treatment was done during 8 and 6 years to the G1 and
G2 and began with 0,08 mg/kg/week. Adjustments were made according
IGF1 values, trying to get 50th centyle.
Results: Final median stature was 167,9 cm (+21,2 cm) in G1 and 156,5
(14,2 cm) in G2. There was one principal disease recurrence. Three
children died, but two of them had already finished the treatment more
than 3 years ago. There were no secondary effects.
Conclusions: In this kind of patients there was a great risk of oncologycal
recurrence, however, we think that growth hormone doesn`t increase
the ratio of recurrence. We tried to show that it is safe to treat them.
References: Kigs report, 2002.
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Introduction: Growth deficit is one of the most important endocrine side
effects of childhood cancer therapy. However, large studies investigating
final height are missing.
Aim: To evaluate final height in a large cohort of Dutch childhood cancer
survivors (CCS) and assess possible determinants of final height,
including height at diagnosis.
Patients and Methods:
Between 1996 and 2008, 1077 adult five-year CCS were seen at our late
effects outpatient department and had body height measured. Height at
diagnosis was recorded from initial files. Standard deviation scores (SDS)
were calculated for height at diagnosis of their malignancy and at followup, based upon national growth reference standards. Multivariable linear
and logistic regression analyses were performed to estimate the
influence of different variables on height SDS at follow-up, corrected for
height SDS at initial diagnosis.
Results: urvivors had a normal height at initial diagnosis. At follow-up,
8.9% of all adult CCS had a final height below -2 SDS. Height SDS at
diagnosis was an important predictor for height SDS at follow-up.
Treatment related risk factors for reduced final height after childhood
cancer treatment were cranial-, spinal-, total body irradiation and
younger age at diagnosis. No effect of chemotherapy or corticosteroids
was found.
Conclusions: Children treated with cranial, spinal and/or total body
irradiation proved to be at risk for a reduced final height. To improve final
height after childhood cancer treatment, alternatives for these radiation
treatments should be searched for. Survivors treated with cranial, spinal
and/or total body irradiation should be monitored periodically during
follow-up for growth-hormone deficiency and precocious puberty to
enable prompt treatment with growth hormone or a gonadotropinreleasing analogue if necessary.
References: Noorda EM, Somers R, van Leeuwen FE, Vulsma T, Behrendt
H. Adult height and age at menarche in childhood cancer survivors. Eur J
Cancer 2001 Mar,37(5), 605-612.
Ogilvy-Stuart AL, Shalet SM. Growth and puberty after growth hormone
treatment after irradiation for brain tumours. Arch Dis Child 1995
Aug,73(2), 141-146.
Mulder RL, Kremer LC, van Santen HM, et al. Prevalence and risk factors
of radiation-induced growth hormone deficiency in childhood cancer
survivors: a systematic review. Cancer Treat Rev 2009 Nov,35(7), 616-632.
Talvensaari KK, Knip M, Lanning P, Lanning M. Clinical characteristics and
factors affecting growth in long-term survivors of cancer. Med Pediatr
Oncol 1996 Mar,26(3), 166-172.
Darzy KH, Pezzoli SS, Thorner MO, Shalet SM. Cranial irradiation and
growth hormone neurosecretory dysfunction: a critical appraisal. J Clin
Endocrinol Metab 2007 May,92(5), 1666-1672.
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Introduction: Effects of growth hormone (GH) on treatment of children
cancer survivors have been strongly discussed, above all, about
secondary consequences. We have made our own observation
looking retrospectively on ourselves work among patients that were
treated with GH.
Materials and methods: We analyzed 50 patients (30 males /20
females). In male group (G1) there were 3-Linfomas, 10- Leukemias and
17-Central nervous system tumors (CNST). In female group (G2) there
were 1- Lymphoma, 6 – Leukemia and 13 – CNST. The medium ages (ma)
of oncologycal diagnosis were 6,93± 3,57SD on G1 and 6,65±3,55SD on
G2. They were treated with quimioradiotherapy above CNS with doses
between 18 till 60 Gy in both groups and in medulloblastomas with
radiotherapy on medullae. Insufficiency of GH were made based on
hypoglycemic tests results done at a ma of 13, 7±3,12SD on G1 and
13,11±1,74SD on G2. GH Δ response was +1,3 and +0,7 in G1 and G2,
respectively and the absolute high value pick response was 8,8 mU/L
(n≥10) in G1. At the start of treatment, ma was 11,24±3SD in G1 and
11,42±1,71SD in G2. In both groups the growth velocity during the year
before treatment was 2,7 and 2,8cm/year with a medium value of IGF1
(mg/dl): 201- G1/190-G2. The treatment was done during 8 and 6 years
to the G1 and G2 and began with 0,08 mg/kg/week. Adjustments were
made according IGF1 values, trying to get 50th centyle.
Results: Final median stature was 167,9 cm (±21,2 cm) in G1 and 156,5
(±14,2 cm) in G2. There was one principal disease recurrence. Three
children died with different heath problems, but two of them had
already finished the treatment more than 3 years ago. There were no
secondary effects of GH treatment.
Conclusions: In this kind of patients there was a great risk of oncologycal
recurrence; however, we think that growth hormone doesn`t increase
the ratio of oncologycal disease recurrence. We tried to show that it is
safe to treat them and that they are able to obtain very good results.
References: Several chapters, Kigs report, 2002.
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Title: Osteochondroma after stem cell transplantation Introduction: In
National Center for Child Health and Development (JAPAN), we treated
199 patients with stem cell transplantation to date since 1984. Among
them, 67 patients survive disease-free longer than 5 years. Aims:
Investigation of osteochondroma after stem cell transplantation.
Method: Review of the medical records of these 67 patients.
Results: The diseases of 67 patients were hematological malignancies 28,
neuroblastoma 18, rhabdomyosarcoma 5, other solid tumor 7, brain
tumor 3 and others 7. There are two cases that experienced second
transplantation. One was for relapse, the other was for secondary
leukemia after the solid tumor. The used stem cell sources were allograft
27, umbilical cord 3 and autograft 39. TBI was performed in 28 of the 67
cases. We have found 5 cases of osteochondroma. One case had multiple
osteochondroa, and the other four cases had solitary. The site of origin of
the osteochondroma is long bone four cases, scapula, ileum, and vertebra
for each one case. The disease of these 5 patients were neuroblastoma 3,
hepatoblastoma 1 and CML in blastic crisis 1. The one case (CML in BC)
underwent allogeneic transplantation, and the other four cases did
autologous transplantation. The age of transplantation was from 17mo to
46mo (median 30mo). TBI was performed in two neuroblastoma and one
case of CML in BC. Without radiation, osteochondroma occurred in one
neuroblastoma and one hepatoblastoma. The development of
osteochondroma after TBI had been reported, but two of five cases did
not have radiation in our institution.
Conclusions: Osteochondroma after the solid tumor seems to be the late
complications and we should be cautious about even in non-irradiated
patients.
Key words: osteochondroma, TBI, non-TBI, neuroblastoma,
hepatoblastoma.
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Cumulave Incidence of Subsequent Neoplasms
in Long Term Survivors of Childhood Cancer:
A Report From a Single Instuon
Felicetti, Francesco1; Di Cuonzo, Daniela2; Lazzarato, Fulvio2; Chiabotto,
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Giuseppe5; Brignardello, Enrico1
1
San Giovanni Battista Hospital, Transition Unit for Childhood Cancer
Survivors, Italy; 2San Giovanni Battista Hospital, CPO-Piemonte and
University of Turin, Unit of Cancer Epidemiology, Italy; 3Regina
Margherita Children’s Hospital, Pediatric Endocrinology, Italy; 4Regina
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Childhood cancer survivors (CCS) have an increased risk of subsequent
neoplasms (SNs), many of which are malignant (SMNs). Aim of this work
was to evaluate the cumulative incidence of SNs in a cohort of childhood
cancer survivors, looking for possible correlations with the childhood
cancer type. We retrospectively studied 301 CCS divided into four groups,
depending on their previous cancer diagnosis: Hematologic
Malignancies, HM (n = 196; mainly Acute Lymphoblastic Leukemia and
Hodgkin Disease), Brain Tumors, BT (n = 46; mainly Medulloblastoma),
Sarcomas, SA (n = 36; mainly Bone Sarcoma and Ewing Sarcoma) and
Other Tumors, OT (n = 23). The mean follow-up time was 16,6 years.
Overall we found 51 SNs (24 SMNs) in 43 CCS. All but four patients
among those who developed SNs were previously treated with radiation
therapy. The most common SMNs was papillary thyroid cancer (n = 17),
whereas meningioma (n = 12) and basalioma (n = 11) were the more
frequent benign SNs. BT group had the highest risk of benign SNs
(13/46), whereas SMNs were found almost exclusively in HM (n=21,
including 15 thyroid carcinoma, 2 skin melanoma, 1 breast cancer and 1
hepatocellular carcinoma). In SA and OT patients overall we found only 3
SNs, including 2 thyroid cancer (one for each group). SNs developed
within a range of 8,2 – 33,8 yrs after the first cancer diagnosis, with no
difference due to SN type.
Results: show a high cumulative incidence of SNs in CCS previously
treated with radiation therapy for HMs or BTs. HM survivors have a very
high risk of subsequent thyroid carcinoma, likely due to the type of
radiation therapy used in these patients. The long time interval between
childhood cancer diagnosis and the development of SNs points out the
need for a long-term follow-up of these patients.
References:- Armstrong GT, Liu W, Leisenring W, Yasui Y, Hammond S,
Bhatia S, Neglia JP, Stovall M, Srivastava D, Robison LL. Occurrence of
Multiple Subsequent Neoplasms in Long-Term Survivors of Childhood
Cancer: A Report From the Childhood Cancer Survivor Study. J Clin Oncol.
2011, Jun 27 [in press] - Reulen RC, Frobisher C, Winter DL, Kelly J,
Lancashire ER, Stiller CA, Pritchard-Jones K, Jenkinson HC, Hawkins MM;
British Childhood Cancer Survivor Study Steering Group.Long-term risks
of subsequent primary neoplasms among survivors of childhood cancer.
JAMA 2011, 305:2311-2319.
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Introduction: The frequency of late effects after treatment of childhood
cancer is high, secondary tumors being one of the most worrying. Aims:
We studied the frequency and survival of secondary tumours (ST) in pts
treated for leukaemia in Slovenia.
Method: In the population based study we included pts who were
treated for leukaemia under the age of 16 in Slovenia between 1960 and
2006.Five hundred fifty-seven pts (269 alive, 288 dead) treated for acute
leukaemia at the age of 0 to 16 (median 4,5) years were included. At the
end of January 2011 follow-up time was 4-41 (median 17) years.
Results: In our cohort the cumulative incidence of ST after 20 years of
follow-up was 4,2 % and after 35 years of follow-up 9,8%. Secondary
tumours were found in 25 patients 1,5 to 37 (median 11) years after
diagnosis of leukaemia at the age of 8,5 to 41 (median 21,5) years. Three
pts had 2 different STs, the others had one ST. Secondary tumours
were:10 brain tumours (6 meningiomas,3 AML (after ALL as primary
neoplasm),3 basaliomas of the skin, 2 papillary thyroid cancers, 2
Hodgkin’s disease, 2 NHL and one parotid cancer,osteosarcoma of the
mandible, dermatofibrosarcoma of the hand, cancer of uterine
cervix,breast cancer and aneurismatic bone cyst.Twenty pts had
radiotherapy of the brain,2 of the central nervous axis, one had total
body irradiation. Twenty of 21 solid non-hematologic STs arised in or in
the proximity of radiotherapy field. Six pts died of STs (four malignant
brain tumours, 2 AML),19 are alive,2 still with evidence of disease
(multiple meningeomas).
Conclusions: In our study incidence of STs after treatment of leukemia in
childhood was high, secondary brain tumor being the most frequent.
Radiotherapy was the most important causative factor. Survival of the
whole group is favorable, depending on the type of ST.Key words
secondary tumors,leukaemia,childhood cancer,late effects, radiotherapy.
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Introduction: Radiotherapy given at a young age was shown to
significantly increase the risk of developing second breast cancer (SBC).
We present an original research on the pathology of SBC.
Aims: To define and compare the recent pathological characteristics of
breast cancer: SBC versus BRCA muted women, young women, women
from the general screening, and survivors of childhood or young
adulthood cancer not treated with radiotherapy.
Method: Patients treated < 30 years with radiotherapy, excepted for
breast cancer, which delivered > 5 Gy on the breast area, with a SBC
occurring < 50 years were included. Centers who were able to conduct an
exhaustive retrospective or prospective research were invited to
participate. Moreover for invasive cancer, a case control apparied on the
age was made.
Results: 11 French Centers were involved. 91 patients (65,2 with initially
hodgkin’s disease) and 108 breast cancers were analysed. The average
interval between the two cancers was 21.2 years [3-43]. The invasive SBC
characteristics were comparable with the BRCA2 muted patients
regarding the Her2 and triple negative (TN) phenotype, but with more
hormonal receptor (p<0,05). The TN phenotype was significant higher in
SBC than in the young population without history of radiotherapy.
Treatment is complicated by other severe sequalae (36,3%) or other
cancers (22%) and management is significantly different.
Conclusions: SBC display aggressive pathological features and treatment
options can be limited because of their medical past history. This
emphasizes the need for screening in this high risk population and not
only for hodgkin’s disease. Forward to this, a screening protocol,
DéNaCaPS, is waiting for approval. 5 key references Breast cancers,
radiotherapy, aggressive, pathology, screening.
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Introduction: Radiotherapy (RT) and chemotherapy (CT) are known to
increase the risk of second malignancies (SMs) and cardiovascular
diseases (CVDs) in Hodgkin lymphoma (HL) survivors.1-5 To our
knowledge, this is the first study evaluating long-term treatment-specific
risks for SMs and CVDs, combined and separately, in HL-survivors treated
before age twenty-six.
Aim: To assess long-term risks of SMs and selected CVDs (Myocardial
Infarction (MI), Angina Pectoris (AP), Congestive Heart Failure (CHF),
valvular disease), combined and separately, in HL-survivors.
Method: In a multicenter cohort comprising 1,012 5-year HL-survivors
treated before age twenty-six, SM and CVD incidence was compared with
general-population rates using standardized incidence ratios (SIRs) and
absolute excess risks (AERs). Treatment effects on risks of any major late
complication (SM and CVD combined) were quantified using
multivariable Cox regression analyses.
Results: With a median follow-up of 21 years (5.0-40.7), 205 HL-survivors
developed a SM and 179 either MI, AP, CHF or valvular disease. The SIR
for SM was 11.0 (95% confidence interval (95%CI) 9.5-12.6), with an AER
of 122.2 per 10,000 patients/year. The SIR for CVD (MI, AP, CHF) was 3.5
(95%CI 2.8-4.2), with an AER of 45.3 per 10,000 patients/year. The 30year cumulative incidences of SM and CVD were 25% and 12%,
respectively. Ninety-one percent of all HL-survivors received RT. Among
irradiated patients the SIR was 11.6 (95%CI 10.1-13.3) for SM and 3.6
(95%CI 2.9-4.4) for CVD. RT with anthracyclines increased the risk of SM
(HR=2.3, 95%CI 1.5-3.6) and CVD (HR=1.7, 95%CI 1.0-2.9) compared to RT
alone and was the strongest predictor of increased risk of late morbidity
(HR=2.2, 95%CI 1.6-3.2). In mediastinally irradiated patients
anthracycline-containing CT was associated with an increased risk of CHF
(HR=4.2, 95%CI 1.7-10.4). Conclusion HL patients experience high disease
burden due to SM and CVD. RT with anthracyclines most strongly
increased risk of late morbidity.
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Introduction: Survivors of childhood cancer are at excess risk of
developing subsequent primary neoplasms but the long-term risks
are uncertain.
Aims: To investigate long-term risks of subsequent primary neoplasms in
survivors of childhood cancer, to identify the types that contribute most
to long-term excess risk, and to identify subgroups of survivors at
substantially increased risk of particular subsequent primary neoplasms
that may require specific interventions.
Method: Standardized incidence ratios (SIRs), absolute excess risks
(AERs), and cumulative incidence of subsequent primary neoplasms were
calculated within the British Childhood Cancer Survivor Study—a
population-based cohort of 17,981 5-year survivors of childhood cancer
diagnosed with cancer at younger than 15 years between 1940 and 1991
in Great Britain, followed up through December 2006.
Results: After a median follow-up time of 24.3 years (mean=25.6 years),
1354 subsequent primary neoplasms were ascertained; the most
frequently observed being central nervous system (n=344),
nonmelanoma skin cancer (n=278), digestive (n=105), genitourinary
(n=100), breast (n=97), and bone (n=94). The overall SIR was 4 times
more than expected (SIR, 3.9; 95% confidence interval [CI], 3.6-4.2; AER,
16.8 per 10 000 person-years). The AER at older than 40 years was
highest for digestive and genitourinary subsequent primary neoplasms
(AER, 5.9 [95% CI, 2.5-9.3]; and AER, 6.0 [95%CI, 2.3-9.6] per 10 000
person-years, respectively); 36% of the total AER was attributable to
these 2 subsequent primary neoplasm sites. The cumulative incidence of
colorectal cancer for survivors treated with direct abdominopelvic
irradiation was 1.4% (95% CI, 0.7%-2.6%) by age 50 years, comparable
with the 1.2% risk in individuals with at least 2 first-degree relatives
affected by colorectal cancer.
Conclusions: Among a cohort of British childhood cancer survivors,
the greatest excess risk associated with subsequent primary
primary neoplasms at older than 40 years was for digestive and
genitourinary neoplasms.

References: 1. Aleman BM, van den Belt-Dusebout AW, De Bruin ML, et
al: Late cardiotoxicity after treatment for Hodgkin lymphoma. Blood 109:
1878-1886, 2007 2. Castellino SM, Geiger AM, Mertens AC, et al:
Morbidity and mortality in long-term survivors of Hodgkin lymphoma: a
report from the Childhood Cancer Survivor Study. Blood 117: 1806-1816,
2011 3. Metayer C, Lynch CF, Clarke EA, et al: Second cancers among
long-term survivors of Hodgkin’s disease diagnosed in childhood and
adolescence. J Clin Oncol 18:2435-2443, 2000 4. Mulrooney DA, Yeazel
MW, Kawashima T, et al: Cardiac outcomes in a cohort of adult survivors
of childhood and adolescent cancer: retrospective analysis of the
Childhood Cancer Survivor Study cohort. BMJ;339:b4606, 2009 5.
Reulen RC, Frobisher C, Winter DL, et al: Long-term risks of subsequent
primary neoplasms among survivors of childhood cancer. JAMA
305:2311-2319, 2011.
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Introduction: Second malignant neoplasms (SMN) are one of the most
serious late effects in survivors of childhood cancer and substantially
contribute to late mortality. Radiotherapy (RT) has been shown to be
associated with an increased risk for solid tumors with a latency period
of 10-15 years after treatment.
Aims: Our aim was to describe the location of SMNs with respect
to location and total dose of preceding radiotherapy in cases and
matched controls.
Method: Cases from the German cohort registered by the German
Childhood Cancer Registry diagnosed in 1980-2002 with a solid SMN > 3
months of diagnosis of the first malignancy (FMN) were matched with
one or two controls by age at diagnosis of FMN, sex, year of diagnosis of
the FMN and survival at least equal to the interval between FMN and
SMN. RT dose was considered the cumulative dose per region received
for treatment of the FMN including relapse, if applicable.
Results: 148 (77.5%) of 191 cases with SMN received radiotherapy
compared to 212 (57.4%) of 374 matched controls. >1 affected regions
in 7 cases § RT exposure can be in more than one region; including total
body irradiation (7 cases, 3 controls).
Conclusions: 50% of all cases experienced a SMN located in the head
region (mostly tumors of the central nervous system). Cases received
radiotherapy more often, but similar doses compared to controls. More
detailed evaluation of SMN with respect to the field of radiation and the
risk of local radiotherapy on the occurrence of local SMN with respect to
the radiation dose are subject of further analysis.
References: de Vathaire, F., M. Hawkins, et al. (1999). “Second malignant
neoplasms after a first cancer in childhood: temporal pattern of risk
according to type of treatment.” Br J Cancer 79(11-12): 1884-93
Diallo, I., N. Haddy, et al. (2009). “Frequency distribution of second solid
cancer locations in relation to the irradiated volume among 115 patients
treated for childhood cancer.” Int J Radiat Oncol Biol Phys 74(3): 876-83
Kaatsch, P., I. Reinisch, et al. (2009). “Case-control study on the therapy
of childhood cancer and the occurrence of second malignant neoplasms
in Germany.” Cancer Causes Control 20(6): 965-80
Magnani, C., G. Pastore, et al. (2006). “Trends in survival after childhood
cancer in Europe, 1978-1997: report from the Automated Childhood
Cancer Information System project (ACCIS).” Eur J Cancer 42(13):
1981-2005
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Introduction: During treatment with 131I- metaiodobenzylguanidine
(MIBG) for childhood neuroblastoma, the thyroid gland is protected
against radiation damage by administration of potassium-iodide (KI), or a
combination of KI, thyroxine and thiamazol. Despite this protection,
elevated plasma TSH concentrations and benign thyroid nodules are
frequently encountered during follow-up. Differentiated thyroid
carcinoma (DTC), however, was never reported. Here, we describe the
first two cases of DTC after 131I-MIBG.
Method: Informed consent was obtained for publication. PubMed was
searched for articles reporting the occurrence of DTC after 131I-MIBG
treatment for childhood neuroblastoma.
Results: 1)Case illustrations: A 6 year old boy, treated with 131I-MIBG for
neuroblastoma at the age of 4 months, and a 13 year old girl, treated at
the age of 9 months, were both diagnosed with DTC 5 and 12 years after
131I-MIBG treatment, respectively. Both children received thyroid
protection and in both children DTC was discovered by ultrasound
examination of the thyroid gland in non-palpable nodules. 2)The
literature search revealed no articles reporting DTC after 131I-MIBG
treatment for childhood neuroblastoma.
Conclusion: These two first cases of DTC after 131-I-MIBG for
childhood neuroblastoma underline the importance of life-long
follow-up, not only with regard to thyroid function, but also to the
presence of thyroid nodules.
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Avoidance of Breast Tissue in Female Hodgkin’s
Paents Using Proton Beam Therapy with InVivo Dosimetric Conﬁrmaon
Jeffrey C Buchsbaum, M.D., Ph.D.1,2,3, David Andolino, M.D.1,3, Mark
Wolanski, Ph.D.1,3, Chee Wai Cheng, Ph.D.1,3, Andrew Chang, M.D.1,3, and
Indra Das, Ph.D.1,3
1
Radiation Oncology, 2Pediatrics, 3Proton Ctr
Buchsbaum, Jeffrey; Andolino, David; Wolanski, Mark; Cheng, Chee-Wai;
Chang, Andrew; Das, Indra
Indiana University School of Medicine, United States
Introduction: Young women treated for Hodgkins lymphoma face a
drastically increased risk of breast cancer, as much as 50 times greater
than their age-matched counterparts.[1-4] The Late Effects Study Group,
with a median follow-up of 17 years, reported a breast cancer incidence
of 16% with a standardized incidence ratio of 55.5 [5]. Even when
considering the effects of lower dose and modern field shaping (involved
fields, 20 Gy), the risk is only likely to drop by half.[6,7]. Minimizing this
risk will directly impact the survivorship of these women.[8, 9]
Aims: 1. To avoid breast dose in young women treated with radiation for
Hodgkin’s disease. 2. To not compromise clinical target volume (CTV). 3.
To deliver the treatment in a practical fashion.
Method: Two young female patients consented to treatment with proton
beam therapy. One was Stage IIA other was stage IIIA. Both patients also
received chemotherapy. Simulation of both patients was performed in
the supine position using customized molds and our supine craniospinal
device. Planning was performed in CMS XiO and Varian Eclipse planning
treatment systems. PET/CT fusion was employed on both cases using 30
cm x 30 cm patient specific devices and active scanning technique.
Fractions were less than 15 minutes. All fields were verified by a
physician prior to being delivered in all cases.
Results: Nearly all breast tissue was spared. CTV coverage was not
compromised in either patient’s care. Treatment delivery was well
tolerated and reproducible. Post treatment PET data in-vivo dosimetry
for one patient was collected.

S: 09
A ‘’LATE EFFECT’’ OR ITS MIRROR IMAGE?
Hodgkin’s disease↔myelogenous leukemia?

D’Angio, Giulio, University of Pennyslvania
Twenty-five years ago, Dr. Tom Hall proposed that an entity thought to be
a secondary effect of treating a malignant disease might actually be its
mirror image; that is, the cause of the index disease.1 He postulated as
one example that Hodgkin¡¯s disease (HD) is not a malignant
proliferation of malignant lymphocytes but is an autoimmune reaction to
myelogenous leukemia (ML) (or its inciting agent). In the same issue of
Cancer, F. Rosner tallied the timing of appearance of 82 cases of ML in
relation to the HD diagnosis.2 The 2 diseases were diagnosed essentially
simultaneously in 3 patients; hence, ML could not have been a ¡°late
effect¡±. Nonetheless, Rosner believed RT to be the cause of the ML
because 79 of his 82 pts had been irradiated. The remaining 3, however,
had received only chemotherapy (CT) so that RT could not have been
causative in them. These data belie the postulate that ML is secondary to
the treatment of HD, albeit subsequent research has shown that the RR
of ML in HD survivors increases with the intensity of treatment.3 Could
this actually be related to the iatrogenic impairment of humoral &/or
cellular immune defense against the inciter of ML —- perhaps a virus —rather than to increased leukemogenesis? The Rosner results must be
weighed together with the bizarre —- not ¡°orderly¡± as touted —pattern of HD spread* and other atypical features of that disease. Those
include the known impaired immunoreactivity of HD patients at
diagnosis, the non-specificity of the Reed-Sternberg cell that must be
hunted in some specimens, and the link between HD and infectious
mononucleosis, a viral disease. These point to ML and HD being
associated conditions rather than the one being the iatrogenic cause of
the other. *Countercurrent flow of the purported malignant cell down
the thoracic duct and programmed to turn left to the spleen when below
the diaphragm. 1. Hall T. Cancer 1976; 37:1236 (discussion). 2. Rosner F.
Acute leukemia as a delayed consequence of cancer chemotherapy. Ibid.
1033-1036. 3. Brusamolino E et al. Hematologica 1998; 83: 812-823.

Conclusions: Proton beam therapy is a valid means to deliver radiation
therapy to selected female Hodgkin’s patients. A prospective protocol is
currently open at our institution that will compare this method to
standard photon therapy.
References:
1. Lin, H.M. and M.A. Teitell, Journal of pediatric hematology/oncology,
2005. 27(1): p. 28-36.
2. Kleinerman, R.A., Pediatric radiology, 2006. 36 Suppl 2: p. 121-125.
3. Castiglioni, F., et al., Clinical cancer research : an official journal of the
American Association for Cancer Research, 2007. 13(1): p. 46-51.
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8. Clerici, C.A., et al., Tumori, 2008. 94(4): p. 568-73.
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Decreased serum testosterone levels in
long-term adult survivors with fay liver
aer childhood stem cell transplant
Ishiguro, Hiroyuki; Hyodo, Hiromi; Tomita, Yuichiro; Takakura, Hiromitsu;
Koike, Takashi; Shimizu, Takashi; Morimoto, Tsuyoshi; Yabe, Hiromasa;
Yabe, Miharu; Kato, Shunichi
Tokai University School of Medicine
Introduction: Fatty liver and gonadal dysfunction have been identified as
potential late effects of therapy in adult survivors treated with SCT.
Obesity and metabolic syndrome are also associated with low
testosterone levels in general population. However, the relationship
between fatty liver and testosterone levels in adult survivors is not fully
elucidated.
Aims: Our objective was to determine the relationship between fatty
liver and testosterone levels in adult survivors.
Method: We reviewed the clinical records of 34 male patients who
received allogeneic SCT at Tokai University Hospital. The median age of
the 34 patients at SCT was 10.0 years, the median age at the last
evaluation was 25.5 years, and the median follow-up duration after SCT
was 15.9 years. The study population was categorized into 4 groups
according to the conditioning regimens they had received: cranial
irradiation (CRT)+TBI, TBI, TAI, and Chemo groups.
Results: One patient treated with only chemotherapy was obesity. On
the other hand, 11patients were underweight. Fatty liver was diagnosed
in 15 patients by ultrasound during the follow-up period. Patients who
had fatty liver did not tend to be overweight/obese. A greater number of
patients who received CRT+TBI developed fatty liver compared with
among remaining groups. Patients in CRT+TBI group were statistically
associated with decreased testosterone levels compared with among
remaining groups (p<0.001, respectively), although testosterone levels
in all patients were within normal range during follow-up period.
Moreover, severe fatty liver was statistically associated with decreased
testosterone levels compared with among moderate, mild and
non-fatty liver (p<0.001, median 273ng/dL, 333 ng/dL, 345 ng/dL, and
530 ng/dL, respectively).
Conclusions: Even patients who are not overweight/obese may develop
fatty liver, and degree of fatty liver was associated with decreased
testosterone levels in adult survivors.
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Introduction: Long term gonadal function several decades after
treatment for childhood lymphoma is not well described. Aims:
1)describe the long-term gonadal function and fertility in Childhood
lymphoma survivors (CLSs), and 2)explore anti-mullerian hormone (AMH)
as a measure of ovarian function in female CLSs.
Method: Seventy-four male and 62 female CLSs participated in a survey
consisting of a questionnaire, an out-patient consultation, blood sample
and semen analysis. Treatment was categorized according to estimated
overall gonadotoxicity. Hypogonadism was determined by levels of
gonadal hormones (based on LH, FSH, testosterone (males), and AMH
(females <40 years) and menstrual status (all females). Fertility was
explored according to pregnancies achieved, semen analysis, AMH levels
and menstrual status.
Results: Endocrine hypogonadism was observed in 7 of 66 males (11%).
Seven of 64 men (11%) were categorized as infertile. Nine of 45 surveyed
females <40 years (20%) were at risk to develop premature ovarian
failure. Twenty of 45 (44 %) females <40 years showed low AMH levels
indicating decreased fertility. Four females with critically low AMH levels
reported pregnancies within the preceding 2 years. Sixty-four % of the
males and 93% of the females attempting parenthood had been
successful (p=0.01). Endocrine hypogonadism and low AMH-levels were
related to treatment burden.
Conclusions: Twenty years after treatment of CL, female CLSs´ attempts
of pregnancy initiation are most often successful, while men seem at
higher risk of infertility. Hypogonadism is a problem in 10% of the male
CLSs. Based on AMH levels, POF is a risk in 20 % of the female CLSs. The
clinical significance of AMH reflecting true probability of fertility needs
further research in these cancer survivors.
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Nordic recommendaons on ferlity
preservaon for boys and young men

G: 04
Age at menopause in survivors of
childhood cancer: Major inﬂuence of
treatment during adolescence
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1
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Introduction: When a child gets a cancer diagnosis, the issue of fertility
preservation (FP) does not get highest priority. There is often a medical,
and almost always, a psychological urge for immediate start of
treatment. Even if the future fertility seems relatively unimportant at
diagnosis, the suffering from infertility after cancer treatment is a major
late effect that can be prevented. The Scandinavian countries have been
lacking national as well as Nordic recommendations on FP in children. A
small group of real enthusiasts took the initiative to organize the first
meeting with the aim to produce common Nordic recommendations on
FP in children.

Background: Survivors who still menstruate after childhood cancer
therapy are known to be at increased risk for developing premature
menopause but data on its incidence and factors associated with its
development are limited. So we underwent the evaluation of age of
menopause in our French cohort of survivors from childhood cancer.

Method: Around 40 professionals from paediatric oncology, FP clinics,
paediatric endocrinology and andrology from Denmark, Finland, Norway
and Sweden came together in a joint meeting with basic researchers
outside Stockholm for two days in 2008. The group intensely discussed
the physiological, medical, legal and ethical aspects of FP in children.
Working groups were formed and the group reunited in 2009 in Oslo and
for the third time in Copenhagen 2010. Questionnaires were sent out to
the paediatric oncology centers and fertility clinics to gather information
on opinions on specific issues.

Results: 107 women (13.7%) had become menopausal at a median age
of 44 years. In 37 women (34.6%) menopause was surgically induced. In a
multivariate analysis, risk factors for nonsurgical menopause included
exposure to alkylating agents during or after puberty, increasing radiation
dose to the ovaries, velbe or melphalan, procarbazine dose > 4200
mg/m2 and adriamycin dose > 350 mg/m2. The maximum risk ratio for
nonsurgical menopause was observed for women who were treated after
onset of puberty with alkylating agents alone (RR= 6.5, 95% CI: 1.3-32,
p=0.02) or plus even a low dose of radiation to the ovaries, (RR= 12, 95%
CI: 3.3-45, p=0.0002). 32 survivors have developed a premature
menopause, including 15 surgically induced. The incidence of nonsurgical
premature menopause is 6.5%. Survivors, who were treated after the
onset of puberty with alkylating agents plus even a low dose of radiation
to the ovaries, had a 9-fold higher rate of nonsurgical premature
menopause (RR= 9, 95% CI: 1-79).

Results: The work has resulted in common Nordic Recommendations on
FP in boys and young men, which have recently been finalized. Similar
recommendations for girls are still lacking. A major issue was to
emphasize that all boys who are mature enough, i.e. with a testicular
volume of 6-8 ml, should be offered sperm cryopreservation prior to
start of chemotherapy, regardless of the risk for infertility. Indications for
invasive procedures and alternatives to masturbation were specified in
the recommendations. Prepubertal boys, who are facing treatments
associated with a very high risk of infertility, could be offered the
experimental procedure of testicular biopsy cryopreservation. At present,
there are no methods to ensure fertility after such procedures, thus
further research is warranted. Since the patient number is limited, the
cryopreservation and research should be centralized.
References: Hagenas, I., N. Jorgensen, et al. “Clinical and biochemical
correlates of successful semen collection for cryopreservation from 1218-year-old patients: a single-center study of 86 adolescents.” Hum
Reprod 25(8): 2031-8.
Sonksen, J. and D. A. Ohl (2002). “Penile vibratory stimulation and
electroejaculation in the treatment of ejaculatory dysfunction.” Int J
Androl 25(6): 324-32.

Method: 779 women, among whom 33% have attained 40 years of
age, were included in this study. Cox regression model was used to
determine risk factors influencing age at menopause. All statistical tests
were two-sided.

Conclusions: Treatment for cancer during adolescence with alkylating
agents and radiation dose to the ovaries carries the main risk for early
menopause.
References:
1.Byrne J et al: Early menopause in long-term survivors of cancer during
adolescence. Am J Obstet Gynecol 1992; 166: 788-93.
2. Chiarelli AM et al: Early menopause and infertility in females after
treatment for childhood cancer diagnosed in 1964-1988 in Ontario,
Canada. Am J Epidemiol 1999; 150: 245-54.
3. Sklar CA et al: Premature menopause in survivors of childhood cancer:
A report from the childhood cancer survivor study. J Natl Cancer Institute
2006; 98: 890-6.
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Background : A few studies have demonstrated partial loss of the ovarian
reserve in survivors with various combination therapy. The aim of this
study was to evaluate ovarian reserve in survivors of childhood cancer
who received alkylating agents in order to assess the proper role of these
agents on ovarian damage.
Method: Ovarian function was evaluated in 80 survivors aged 18 to 40
years old. 46 patients were investigated on days 2-5 of a menstrual cycle
and 34 on day 7 of the combined oral contraceptive pill-free interval.
Ovarian volume and total number of antral follicles (AFC) were evaluated
with transvaginal ultrasonography. Serum levels of FSH, LH, Oestradiol,
inhibin B and AMH were measured.
Results: Young survivors had smaller mean ovarian volume than normal
ranges for age, corresponding to ovarian volume of women 10 yrs older
as shown in table 1.
Survivors of Hodgkin disease had the smallest mean ovarian volume
(2.12 ml, median age 24.3 yrs) and a significantly decreased total AFC
(median: 10), while survivors of non Hodgkin lymphoma had the larger
ovarian volume (4.85 ml, median age 24.8 yrs) and survivors from
lymphoblastic leukemia the highest AFC (22, median age 24.3 yrs). Mean
ovarian volume correlates with total AFC (R2=0.06, p=0.03) and
negatively with FSH (R2=0.06, p=0.03). AFC correlates with inhibin B
(R2=0.17, p=0.0003) and negatively with FSH (R2=0.09, p=0.008). A
multiple linear regression analysis showed a reduced ovarian volume
with higher Procarbazine doses received (p=0.04), and a reduced AFC
with Procarbazine, higher Cyclophosphamide doses and higher age at
evaluation (p=0.004, p=0.003, p=0.007).
Conclusion: Young women, who have been treated with alkylating
agents during childhood, have evidence of diminished ovarian reserve
and should be advised not to postpone childbearing after the age
of 30-35 years.
References:
1. Scheffer GJ, Broekmans FJM, Dorland M et al. Antral follicle counts by
transvaginal ultrasonography are related to age in women with proven
natural fertility. Fertil Steril, (1999), 72: 845-51.
2. Larsen EC, Muller J, Schmiegelow K, et al: Reduced ovarian function in
long-term survivors of radiation- and chemotherapy-treated childhood
cancer. J Clin Endocrinol Metab 88:5307-5314, 2003.
3. Pavlik EJ, DePriest PD, Gallion HH et al. Ovarian volume related to age.
Gynecol Oncol, (2000), 77: 410-12.
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Introduction: Long-term effects of childhood cancer, such as gonadal
dysfunction, have gained increasing interest. In men, semen analysis is
the golden standard for gonadal dysfunction. However, Inhibin B is a
novel reliable serum marker which has been shown to be of value in
childhood cancer survivor studies to identify risk groups for impaired
gonadal function. So far no studies on long-term recovery of gonadal
damage using Inhibin B have been performed.
Aims: To evaluate gonadal function over time using Inhibin B serum
levels in long-term male survivors of childhood cancer.
Method: A single center cohort study of 203 male adult survivors was
performed. Median age at diagnosis was 6.0 years (range 0.0-17.6),
median age at cessation of therapy 8.4 years (range 0.0-24.2) and
median time from cessation of treatment 15.6 years (range 3.8-36.9) at
first assessment. Repeated Inhibin B measurements were performed
with a median interval of 3.3 years (range 0.7-11.3). Median age at first
screening was 22.7 years (range 18.0-43.4) and at second screening 26.9
years (range 19.0-46.3).
Results: Median Inhibin B level of all survivors at first screening was 127
ng/l (range 5-366); at second screening 155 ng/l (range 10-507)
(p<0.001). Specific subgroups have a low first serum Inhibin B, i.e.
survivors of neuroblastomas, ewing sarcomas, osteosarcomas, RMS, BNon Hodgkin lymphomas (B-NHL) and Hodgkin lymphoma. Although
most groups showed a significant increase in Inhibin B levels overtime,
no group recovered up to normal values and Hodgkin lymphoma
survivors did not show any recovery at all. MOPP treatment and TBI
administration were the strongest predictors for irreversible gonadal
damage as reflected by unchanged Inhibin B over time.
Conclusions: Male gonadal damage does not seem to recover over time
in survivors that reached already critically low Inhibin B levels, long after
cessation of therapy.
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Characteriscs of parcipants and nonparcipants in a naonwide study on
reproducve outcomes in female childhood
cancer survivors

Aims: Determine the success of the sperm cryopreservation after
masturbation in a population of young boys (11-20 years old). Propose a
systematically alternative method for sperm collection if needed.
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Method: We collected data of our “Centre d’Etude et de Conservation
des Oeufs et du Sperme” (CECOS) between january 2007 and april 2011.
We elaborated a managed care to maximize the potential for fertility
preservation.

Introduction and aim: A nationwide cohort study in female childhood
cancer survivors on reproductive outcomes (VEVO-study) is currently
ongoing. The aim of the current analysis is to assess the nature of potential
biases by comparing participants and non-participants of this study.

Results: 186 male patients aged between 11 and 20 years, diagnosed
with hematologic or solid malignancy, were proposed for sperm
cryopreservation after masturbation. We noted 334 attempt collections.
Collect of sperm was unsuccessful for 31 patients of a median age of 17.2
years (38 / 334 collections – 11.4 %). We noted azoospermia for 48
collections (14.5%). Total, a quarter of the samples are unsuitable for use
later for medically assisted procreation. At present, we elaborate a
protocol to optimize the possibility of sperm preservation: we want to
offer to boys and their families a consultation with an andrologist to
explain the collection and the risk of failure. In case of failure of
collection or azoospermia, with their consent, we could practice under
sedation unilateral testicular biopsy for sperm extraction. A small piece
of testicular tissue would also be cryopreserved for an additional chance
of preserving fertility.

Method: All adult female 5-year survivors of childhood cancer in the
Netherlands (n=2250) are invited to participate in the VEVO-study.
Women with mental retardation were excluded. Participants can give
consent to one or more of the following assessments: a questionnaire,
blood sampling (endocrinological markers) and a transvaginal ultrasound
measurement (antral follicle count (AFC), ovarian and uterine volume).

Introduction: Loss of fertility in adult life may be a major psychologically
traumatic consequence of gonadotoxic therapies. Sperm
cryopreservation in boys needs a lot of consideration before initiation of
cancer therapies.

Conclusions: Sperm cryopreservation is an effective method of fertility
preservation in young males treated for cancer. In our experience, before
21 years, collect by masturbation appears unsuccessful in 25%. That why
a new approach as presented, is really required. 5 key references:
fertility, cancer, pubertal boys, testicular biopsy, sperm cryopreservation.

Results: 1351 eligible women have been invited. Of those, 157 women
(12%) were invited recently and 69 women (5%) were lost to follow-up
and were not evaluated in this analysis. A total of 259 women (19%) filled
out the questionnaire only (Group 1), 112 women (8%) underwent
additional blood sampling (Group 2), and 502 women (37%) also agreed
to undergo a transvaginal ultrasound (Group 3). The remaining 252
women (19%) have declined participation. Non-participants were
significantly older than participants in Group 2 and 3, but comparable to
those in Group 1. Furthermore, non-participants were more likely to
have been diagnosed with a CNS tumor. There were no differences in age
at diagnosis between participants and non-participants. Women in Group
1 were significantly older and more likely to have children than women in
Group 2 and 3. Women in Group 2 were less often in a committed
relationship and were less likely to have had intercourse in comparison to
women in group 1 and 3.
Conclusions: Our results suggest that there are significant differences in
demographic characteristics between participants and non-participants.
In addition, differences in relationships and sexual activity were observed
between the three subgroups of participants (participation to
questionnaire only, questionnaire and blood sample or questionnaire,
blood sample and transvaginal ultrasound). These differences may
potentially bias blood and ultrasound outcomes and should therefore be
taken into account when analyzing the results of VEVO-study.
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Introduction: Childhood ALL survivors have an increased risk of gonadal
damage due to antitumoral treatment.
Aims: To evaluate the incidence of pubertal development and gonadal
function alterations in males treated for ALL.
Method: We considered 51 males, treated before 9 years and studied
after 14 years (median age at diagnosis and at the last control:
respectively 4.8 and 19.5 years; median follow-up period 13.6 years). We
subdivided the cohort according to treatment: Group A) 9 cases
submitted to total body irradiation (TBI+) for hematopoietic stem cell
transplantation (HSCT): 5 after chemotherapy and 4 after chemotherapy
and cranial radiotherapy; Group B ) 42 cases not treated with TBI (TBI-):
28 cases after chemotherapy and 13 after chemotherapy + cranial
radiotherapy, 1 case submitted to HSCT. A clinical evaluation was
performed yearly from diagnosis. Luteinizing and follicle stimulating
hormones (FSH, LH) and testosterone dosages were performed every 1-3
years from 14 years of age. Inhibin B was evaluated in 18 adults.
Results: We diagnosed 1 case with precocious puberty (Group B), 5 with
delayed puberty (Group A), and 9 with incomplete pubertal development
(4 in Group A , 5 in Group B), 4 cases with primary hypogonadism ―
increased FSH and LH, normal or impaired testosterone ― (in Group A), 9
cases with spermatogenesis defect ― increased FSH and/or reduced
inhibin, normal LH and testosterone ― (5 in Group A, 4 in Group B). We
observed puberty anomalies in 15 (29%) and gonadal dysfunction at last
control in 13 (25%) cases. No case of central hypogonadism was noted.
Conclusions: Pubertal anomalies and gonadal dysfunctions are
mostly observed in cases TBI+ vs. TBI- (respectively 100% vs. 21% and
100% vs. 9.7 %).
References: 1) Amstrong GT, Chow EJ, Sklar CA. Alterations in pubertal
timing following therapy for childhood malignancies; in Wallace WHB,
Kelnar CJH (eds): Endocrinopathy after childhood cancer treatment.
Endocr Dev.Basel, Karger, 2009;15:25-39. 2) Dickerman JD. The late
effects of childhood cancer therapy. Pediatrics 2007; 119: 554-568. 3)
Greenfield DM, Walters SJ, Coleman RE, Hancock BW, Eastell R, Davies
HA, Snowden JA, Derogatis L, Shalet SM, Ross RJM. Prevalence and
consequences of androgen deficiency in young male cancer survivors in a
controlled cross-sectional study. J Clin Endocrinol Metab 2007;92:34763482. 4) Nandagopal R, Laverdière C, Mulrooney D, Hudson MM,
Meacham L. Endocrine late effects of childhood cancer therapy : a report
from the Children’s Oncology Group . Horm Res 2008; 69: 65-74. 5)
Haddy RI, Haddy TB. Lifetime follow-up care after childhood cancer. J Am
Board Fam Med 2010; 23: 647-654.
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Introduction: Currents childhood cancer treatments induced, as a
counterpart of their efficiency, long term iatrogenic events. The purpose
of this study was to describe the fertility of childhood cancer survivors
and to estimate its relation with their quality of life.
Aims and Method: Women treated for a solid tumour before the age of
15 years, between 1948 and 1992 in the 5 French cancer treatment
centres of the Euro2K cohort or included in the childhood cancer registry
of the Rhône-Alpes administrative area in France were included. A selfassessment questionnaire including SF 36 quality of life score and
questions on social outcomes, health, family, and fertility was addressed
to the survivors.
Results: 1261 women were include. The rate of answer to the
questionnaire was 78% for Euro2k and 50% for the Rhone-Alpes Registry.
944 women answered. Of them, 489 managed to conceive at least a
child. Twenty nine women had a child thanks to the adoption. In spite of
their desire, the project of maternity was not able to succeed for 94
women. Other women did not wish have children or did not pronounce.
Overall, the survivors presented an hypofertility, the average rate of final
descent being 1.4 child per woman. There was no significant difference in
quality of life between women having managed to have at least a child
and the women who have not. When considering the mental score of the
SF36 alone, it appeared to be correlated with growth deficiency,
locomotive and psychological late effect and with the age at diagnostic,
but was correlated neither with initial tumor nor with gonadic deficiency
and nor with fertility. The physical score of SF36 was not correlated with
fertility nor with the gonadic insufficiency.
Conclusions: Patients treated for childhood cancer have an hypofertility,
which does not seems to alter their quality of life, as registered by the
SF36. A future study could refine the psychological and social and
professional profile.
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Introduction: According to the guideline of the Dutch Association of
Comprehensive Cancer Centers, physicians should discuss the possible
impact of cancer treatment on fertility and available fertility preservation
techniques with all female cancer patients of reproductive age. This
implies that physicians should stay well informed. However, studies
indicate that knowledge among physicians is often lacking and that
fertility preservation is often not discussed.
Aim: To assess the current practice, the attitude, and the knowledge
regarding fertility and fertility preservation techniques of physicians
treating young female cancer patients in the Netherlands.
Method: A questionnaire, which is an adaptation of the questionnaire
used by Duffy et al.1, was sent to 666 physicians (medical oncologists,
haematologists, gynaecologists, radiotherapists, surgeons and pediatric
oncologists) treating girls or young women with cancer.
Results: 273 (41%) surveys have been returned. Overall, 59 (9%)
physicians indicated they did not want to participate in the study and 89
(13%) were excluded from analysis because the physician did not treat
more than 5 women a year for cancer or was retired. The response rate
was the highest among pediatric oncologists (69%). In total, 125
respondents were included, of whom 37 pediatric oncologists. In general,
52% of the participants were male and 52% were between 40-49 years
old. The mean number of years in practice (SD) was 13.1 (8.2). Eigthy-one
percent of the pediatric oncologists reported to usually or always discuss
fertility issues before the onset of treatment with prepubertal girls or
their parents and 90% discussed the issue with postpubertal girls. 89% of
the other physicians discussed the issue usually or always with their
patients. Seventy-five percent of pediatric oncologists indicated to spend
between 5 and 15 minutes on this issue, whereas 52% of the other
physicians spent this amount of time on discussing the issue. Thirty-eight
percent of the other physicians indicated they were not confident about
their knowledge regarding available fertility preservation techniques.
Among pediatric oncologists, 60% indicated to have little confidence
about their knowledge of these techniques.
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Introduction: Effects on fertility have been seen as important late effects
of treatment for childhood cancer.
Aim: To evaluate the impact of chemotherapy and radiotherapy
treatment for childhood medulloblastoma on gonadal function.
Method: Retrospective cohort study of all children treated for
medulloblastoma (diagnosed from 2-18yrs) in a single institution in the
UK between 1983-2011 and a minimum relapse-free survival of two
years. Data were obtained from medical records, including treatment and
assessment of gonadal function (history, examination and biochemical
assessment).
Results: 24 children treated for medulloblastoma between 1983 and
2011, with >2yr EFS (event free survival) were identified through a clinic
database. Information was available on 20 patients (males n=12), median
age at diagnosis 8.3 (range 2.4-13.4) years and disease free survival 14.3
(range 5.7-24) years. Treatment involved Cranio-spinal Irradiation (CSI)
(dose 32.5 Gy, 24-35Gy) for all patients (n=20). 13 of these patients
received additional chemotherapy (CT) including CCNU (doses
505mg/m2, range 150-720), the majority of them following the ‘PACKER’
protocol. Of the 20 survivors 10 (50%) had impaired gonadal function. 3
(15%) had hypogonadotrophic hypogonadism (HH). 7 patients (35%) had
primary gonadal impairment (males n=3), all of which had received CT
and CSI. Of the 13 patients treated with CT and CSI, 54% (7) had primary
gonadal impairment. No patients treated with CSI alone, developed
primary gonadal impairment. Discussion: The results show that 54 % of
children treated for medulloblastoma with CT and CSI have developed
primary gonadal impairment. Primary gonadal impairment was not seen
following CSI alone, although HH is widely recognized. Long-term follow
up in patients who received CT for medulloblastoma is therefore
necessary to monitor their gonadal function. Fertility preservation,
where possible, should be considered in patients receiving CT for
medulloblastoma.

Conclusions: Physicians in the Netherlands are likely to discuss the issue
of impaired fertility after cancer treatment. However, a significant
number state they are not confident about their knowledge regarding
fertility preservation techniques. This number is even higher amongst
pediatric oncologists. So far, the response rate of 39% is relatively low,
but comparable to similar studies in the field2,3. In contrast, the
response rate in pediatric oncologists was 69%. Continuation of this
project is ongoing.
References: 1 Duffy C et al. Psycho-Oncology 2008;17: SI-S348. 2 Forman
EJ et al. Fertil. Steril. 2010;94, 1652-1656 3 Kohler, TS et al. J Assist
Reprod Genet. 2011;28(3):269-77
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Introduction: Survivors of central nervous system (CNS) tumors are at an
increased risk for gonadal damage and variations in the onset of puberty
following exposure to radiotherapy and alkylating agent based
chemotherapy.
Aims: We undertook the present study to estimate the incidence of
precocious and delayed puberty in a cohort of children with embryonal
brain tumors treated uniformly on an institutional protocol - St. Jude
Medulloblastoma 1996 (SJMB96) (Lancet Oncol 2006;7(10):813-820)
with risk-adapted craniospinal irradiation (CSI) and conformal primary
site irradiation, followed by high dose chemotherapy with autologous
stem cell rescue.
Method: Clinical data, hypothalamic-pituitary axis and gonadal radiation
dosimetry were obtained from the medical records. Precocious puberty
was defined as Tanner stage II breast development in females less than
eight years of age and Tanner stage II genital development or
testosterone > 20 ng/dL in males less than nine years old. Delayed
puberty was defined as Tanner stage I in females at 13 years of age and in
males at 14 years of age.
Results: There were 55 children (26 females; 29 males) diagnosed with a
CNS tumor prior to the age at which precocious or delayed puberty could
be assessed. The mean age at diagnosis was 6.65 ± 2.57 years (median –
6.27years; range 3.04 – 13.06 years). The cumulative incidence of the
onset of pubertal development was 82.0 % for females at 14 years of age
and was 87.6 % for males at 15 years of age. The cumulative incidence of
precocious puberty was 8.0% among females and 3.6% among males.
The cumulative incidence of delayed puberty was 18.0% among females
and was 12.4% among males.
Conclusions: Therapeutic interventions for primary CNS malignancies
impact the timing of pubertal development. Both precocious puberty
and delayed pubertal development are infrequent, but of substantial
clinical importance due to the potential impact on linear growth and
psychosocial development.
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Aims: The aim of this study was to investigate the acute influence of
childhood cancer treatment on the ovarian reserve.
Introduction: With improved treatment, long-time survival after
childhood cancer has increased to close to 80%. In female adults, cancer
treatment in childhood may lead to gonadal damage resulting in ovarian
failure with infertility or premature menopause. Known risk agents are
alkylaters as well as radiation to the ovaries. AMH is produced by the
granulosa cells of immature follicles prior to preovulatory stage and
serves as a marker for ovarian reserve.
Method: Thirty-five girls were enrolled in a prospective study (age 4
months -17 years, mean 6 years) when diagnosed with cancer at the
Dept. of Paediatric Oncology, Lund University Hospital, Sweden. The
distribution of the diagnoses was 8 ALL, 7 Ewing/Osteosarcoma, 5 brain
tumours, 4 Hodgkin disease, 3 AML, 3 Wilms tumour, and 5 others.
Blood samples drawn at diagnosis and three monthly for a minimum
of 12 months and up to 36 months were analysed of FSH, LH, E2,
Inhibin-B, AMH.
Results: Regardless of diagnosis, 31/35 girls showed a rapid decline of
AMH concentration after initiation of chemotherapy and 20 girls had
values under detection level three months after start of treatment. 3/8
girls with ALL showed a moderate decline of AMH as did 2/4 Hodgkin
patients and 2/4 brain tumour patients. 3/4 Ewing patients and 7/7
irradiated girls did not recover in AMH production after therapy in
contrast to subsets of patients depending upon treatment given.
Conclusions: Initiation of any chemotherapy in young girls has an acute
negative effect on the ovarian pool of follicles. Detailed analysis of the
results of markers for ovarian function in response to different
chemotherapeutic agents will be presented at the European Symposium
on Late Complications after Childhood Cancer, 29-30 September 2011,
Amsterdam.
References:
1. Andersen CY et al. Concentrations of AMH and inhibin-B in relation to
follicular diameter in normal human small antral follicles. Hum Reprod.
2010 May;25(5):1282-7.
2. Lie Fong S et al. Assessment of ovarian reserve in adult childhood
cancer survivors using anti-Müllerian hormone. Hum Reprod.
2009 Apr;24(4):982-90.
3. van Beek RD et al. Anti-Müllerian hormone is a sensitive serum marker
for gonadal function in women treated for Hodgkin’s lymphoma during
childhood. J Clin Endocrinol Metab. 2007 Oct;92(10):3869-74.
4. Andersen CY et al. Estradiol and regulation of anti-Müllerian hormone,
inhibin-A, and inhibin-B secretion: analysis of small antral and
preovulatory human follicles’ fluid. J Clin Endocrinol Metab.
2006 Oct;91(10):4064-9.
5. Bath LE et al. Depletion of ovarian reserve in young women after
treatment for cancer in childhood: detection by anti-Müllerian hormone,
inhibin B and ovarian ultrasound. Hum Reprod. 2003 Nov;18(11):236.
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Introduction: Not all children exposed to anthracyclines experience
cardiac abnormalities, and the clinical severity varies greatly between
individuals. Hence, determining the factors that may increase
susceptibility to the cardiotoxic effects is of great importance.
Aim: The purpose of this study was to define children with pediatric
malignancies who are at increased risk of early cardiotoxicity.
Method: A retrospective study of 80 newly diagnosed children with
cancer below 18 years, treated at the Children Cancer Hospital, between
7/2007 and 3/2009 from various types of malignancies. They all had
normal cardiological assessment, ECG and Echocardiogram at diagnosis.
Risk factors studied were age, sex, cumulative dose of anthracyclines,
concomitant cardiotoxic agents, lung irradiation, type of malignancy,
underlying cardiac disease, and electrolyte profile.
Results: 45 males (56%) and 35 females (44%) with mean age 7.68 years.
Both age and sex were not contributing risk factors to early
cardiotoxicity. Cumulative dose of anthracyclines though was not
affecting cardiotoxicity significantly (p=0.08), but the decline caused in
the Ejection Fraction (EF) was proportionately increasing with its increase
(20% decline for patients receiving >300mg/m2). Chest irradiation was
correlated with new development of valvular lesions (P=0.048) but not
with contractility affection. Electrolyte disturbance resulted in
arrhythmias as sinus tachycardia. Ewing’s sarcoma had the maximum
decline in EF reaching a median of 53% followed by Non-Hodgkin
Lymphoma 54% and Acute Myeloid Leukemia 56%.
Conclusions: All patients should have regular cardiac consultation to
detect subclinical cardiotoxicity. Routine ECG should be done initially and
on follow up for detection of acute or subacute injury. Control of serum
electrolytes during treatment.
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Background: Cardiac MRI (CMR), the gold-standard method for
assessment of cardiac structure and function, has not been used
systematically in this population to assess late effects of therapy on left
ventricular (LV) function. Our objective was to compare
echocardiography, the current method of screening recommend by the
Children¡¯s Oncology Group Long-term Follow-up Guidelines, to
functional parameters determined by CMR.
Method: Cross-sectional screening evaluation (ejection fraction [EF],
mass, volumes) with contemporaneous assessment by CMR and
echocardiography (3D, and 2D by biplane, apical four chamber and
Teicholz methods) on 114 aging (22-53 years) adult survivors of
childhood cancer, exposed to anthracycline chemotherapy and/or chestdirected radiotherapy, and >20 years from cancer diagnosis.
Results: Mean EF did not differ between CMR and 3D echocardiography
(55.9% vs. 54.7%), yet all 2D echocardiography modalities overestimated
mean EF by 5%. There was poor correlation between CMR and
echocardiography EF (3D, r = .37; biplane, .34; apical four chamber, .34;
Teicholz, .29). For detection of EF <50%, compared to CMR (15 survivors
<50%), 2D echocardiography (biplane), as a screening instrument, had a
sensitivity of 25% and a false negative rate of 75%, while 3D was 53% and
47%, respectively. In this survivor population, 11% (n=12) had an EF
<50% by CMR, but were misclassified as ¡Ý50% (range: 50-67%) by 2D
echocardiography, and 6% (n=7) were misclassified by 3D
echocardiography. Survivors previously undiagnosed (n=108) with
cardiotoxicity had high prevalence rates of reduced EF (32%) and cardiac
mass (48%) by CMR.
Conclusions: CMR identified a high prevalence of cardiomyopathy
among adult survivors previously undiagnosed with cardiac disease.
Using 2D echocardiography to screen for LV dysfunction in adult survivors
of childhood cancer may misclassify as normal >10% of patients (or 6%
with 3D echocardiography), as compared to CMR. Three dimensional
echocardiography improves upon traditional 2D evaluation.

References: 1. Pharmacological Reviews, vol. 56, no. 2, pp. 185–229,
2004. 2. Arussi D, et al. Paediatr Drugs (2005). 3. Bedirhan Erkus, et al.
Acta Pædiatrica/Acta Pædiatrica (2006). 4. Monsuez JJ, et al. Int J Cardiol
2010; 144:3. 5. Adderley SR, Fitzgerald DJ. Biol Chem 1999; 274:5038
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Introduction: Use of anthracyclines is limited by the dose-dependent risk
of CHF. COG guidelines use echocardiographic (ECHO) screening for early
detection of left ventricular dysfunction in children exposed to
anthracyclines, such that appropriate and timely interventions can be
instituted to reduce progression to overt CHF. These guidelines are
consensus-based and recommend ECHO exams every 1y to 5y depending
on anthracycline dose, chest radiation (XRT), and age at exposure.
However, the effectiveness of consensus-based guidelines at currently
recommended frequencies in reducing CHF risk is unknown.
Aims: We examined the effectiveness of COG-recommended ECHO
screening in a simulated cohort of anthracycline-exposed childhood
cancer survivors.
Method: Effectiveness was measured as changes in: cumulative
incidence of CHF at age 60y [CI60y]; age at dx of CHF; and life expectancy
[LE]. This effectiveness was examined in conjunction with a putative
intervention assumed to have an intervention effect size that reduces the
annual CHF incidence rate by 0% to 90%. Life course of 100,000 5y
survivors was simulated using Markov models. Non-CHF mortality was
estimated from the Childhood Cancer Survivor Study and US population
rates; CHF incidence and CHF-related mortality were derived from extant
literature. Effectiveness was calculated for: i) no screening; ii) screening
with COG-recommended ECHO frequencies; iii) other ECHO frequencies.
Results: In patients at high risk for CHF (defined as age dx 1-4y, XRT, any
anthracycline dose), COG-recommended annual screening (with
intervention effect size [ES]=50%) reduced CI60y by 4 percentage points
(pp), from 35.1% to 31.1%; delayed CHF dx by a median of 3y and
increased median LE by 2y compared to no screening (Table). Widening
the screening interval to every 5y resulted in a more modest gain,
decreasing CI60y by 2.5 pp, delaying CHF dx by 2y, and increasing LE by
1y compared to no screening. In patients at lowest risk for CHF (defined
as age dx ≥5y, no XRT, anthracycline <200mg/m2), compared to no
screening, recommended ECHO frequency of every 5y (with intervention
ES=50%) reduced CI60y by 0.7 pp, resulted in no change in age at CHF,
and increased LE by 1y. More frequent annual screening (with
intervention ES=50%) did not offer substantive gain; compared to no
screening, CI60y reduced by 2.1 pp, median CHF dx delayed by 1y, and
median LE extended by 1y. Gains improved with intervention ES with
maximum gains observed when ES exceeded 50% (Table). Conclusions:
Patients at high risk of CHF derive maximum benefit from annual
screening. Patients at low-risk do not derive benefit from the currently
recommended screening frequency; further, more frequent screening
does not markedly improve the outcomes in the low-risk group. Analyses
examining the cost of screening are ongoing, and will complement
knowledge gained here in determining optimal screening strategies.
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Introduction: Since sedentary lifestyle and metabolic risk factors
increase the risk of e.g. cardiovascular disease, certain types of cancer,
and impaired quality of life (QOL), insufficient physical activity (PA) and
low cardiorespiratory fitness are among the major concerns in childhood
acute lymphoblastic leukemia (ALL) survivors. there are only few exercise
intervention studies performed in long-term survivors of childhood
cancer, and none of them has focused solely on leukemia survivors.
Aims: The purpose of this study was to evaluate the effects of a simple,
inexpensive home-based exercise program on fitness and metabolic risk
factors in long-term ALL survivors.
Method: Seventeen 16 to 30 year-old childhood ALL (age at diagnosis
≤16 y) long-term (>10 years) survivors were recruited to a 16 week
home-based exercise program. Each subject was given an illustrated
home muscle-training program, and instructions to perform the program
3–4 times a week at home. In addition, the subjects were encouraged to
aerobic exercises of their own choice (e.g. walking, jogging, aerobics)
either as warm-up for the muscle training program or on separate days at
least 3 times per week for 30 min. All subjects received pedometers and
information on daily step goals. Subjects were contacted by telephone at
~ 2 week intervals to provide counselling and motivation. Peak oxygen
uptake (VO2peak), muscle strength, and metabolic risk factors were
studied before and after the exercise program.
Results: VO2peak and maximal work load (W/kg) improved 5 % (p= 0.01
and p=0.02 respectively) during the exercise program. The results of the
Sit-Up test, Back Extensor test, and Full Squatting test improved as well
(p=0.01, p=0.002 and p=0.0004 respectively). Waist circumference
(p=0.003), waist-to-hip ratio (p=0.002), fat percent (p=0.04), fasting
plasma insulin (p=0.01), HOMA-IR (p=0.002), and supine diastolic blood
pressure decreased (p=0.03) during the program, while weight and BMI
remained unchanged.
Conclusions: A simple home-based exercise program is effective in
increasing fitness and improving metabolic risk factors in young adult
survivors of childhood ALL. Simple exercise programs should be aimed at
this population to improve fitness and metabolic risk factors. Florin TA et
al. Physical inactivity in adult survivors of childhood acute lymphoblastic
leukemia: a report from the childhood cancer survivor study. Cancer
Epidemiol.Biomarkers Prev. 2007:16:1356 Ness KK et al. Body
composition, muscle strength deficits and mobility limitations in adult
survivors of childhood acute lymphoblastic leukemia. Pediatr.Blood
Cancer. 2007:49:975 van Brussel M et al. Physical function and fitness in
long-term survivors of childhood leukaemia. Pediatr.Rehabil. 2006:9:267
Winter C et al. Physical activity and childhood cancer. Pediatr.Blood
Cancer. 2010:54:501 Keats MR et L. A community-based physical activity
program for adolescents with cancer. J.Pediatr.Hematol.Oncol.
2008:30:272.
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Introduction: Previous studies showed that cured Hodgkin lymphoma
(HL) patients have increased risk of cardiovascular diseases (CVDs) due to
radiotherapy (RT) and anthracycline-containing chemotherapy (CT)1-5.
However, the information concerning dose-effect relationships of RT and
CT, with respect to the risk of CVDs is still scarce. Furthermore, the
interaction between RT and CT and established cardiovascular risk factors
has not been studied yet.
Aims: Our objective is to identify risk factors for MI, i.e. to quantify
separate and joint effects of radiation dose to the heart, anthracycline
dose, other T, life style factors and established CVD risk factors.
Method: Data from a large cohort study will be used for a nested casecontrol study. Cases are defined as 5-year HL survivors who were
diagnosed with HL and developed a MI. Controls are 5-year HL survivors
who did not develop a MI, and are matched on age, sex and date of HL
diagnosis (ratio 1:2). Data on HL, treatment, and other medical
conditions will be abstracted from medical records. Radiation dosimetry
will be performed in order to determine radiation doses on specific
cardiac structures and to develop a dose-response model. Data will be
analyzed using conditional logistic regression.
Results: Analyses will be restricted to HL survivors who have been
diagnosed with HL at age ¡Ü25 years. A total number of 70 MI cases are
estimated to be included in the study. Preliminary results on the first 35
case-control sets will be presented in September 2011.
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Introduction: Every year around 1300 adolescents and young adults
(AYAs), at age 15−39 years, get a cancer diagnosis in Denmark, and the
incidence of AYA cancer is increasing slightly. Fortunately, survival after
AYA cancer is high, making research within late effects after cancer
treatment especially important. In this project we will address heart
disease as late effect.
Aims: To evaluate survival after AYA cancer in Denmark, and further, to
compare the prevalence and types of heart disease among AYA survivors
to that of an age matched control group.
Method: Using the Danish Cancer Registry, we will identify around
65,000 patients who were diagnosed with cancer at age 15−39 years in
the period 1943−2009. For this cohort we will perform cox proportional
hazard analyses to measure trends in survival over calendar periods and
further, to estimate survival after specific cancer types. Patients
diagnosed in 1977 or later will be followed up in the Danish Hospital
Register for heart disease diagnoses until end 2009. The number and
types of heart diseases will be compared to that of a control group
consisting of five age- and sex-matched controls.
Results :We will be able to observe trends in survival after AYA cancer
according to calendar period of diagnosis and types of cancer. Further,
we will get knowledge of the risk for heart diseases and the types of
heart diseases among survivors after AYA cancer.

Conclusions: It is expected that the results can be extrapolated to older
age categories. Results will directly contribute to the primary and
secondary prevention of long-term treatment complications in cancer
survivors in general and HL survivors in particular.

Conclusions: This project will elucidate trends in survival after AYA cancer
over a period of more than 60 years; possible patterns in survival might
be useful information for future research initiatives. The results on heart
disease after AYA cancer will hopefully create a platform for more
focused screening initiatives and thereby improved prevention of heart
disease as late effect after cancer treatment.

References: 1. Schellong, G., Riepenhausen, M., Bruch, C. et al (2010)
Late Valvular and Other Cardiac Diseases After Different Doses of
Mediastinal Radiotherapy for Hodgkin Disease in Children and
Adolescents: Report From the Longitudinal GPOH Follow-Up Project of
the German-Austrian DAL-HD Studies. Pediatr Blood Cancer 55(6):11451152 2. Tukenova, M., Guibout, C., Oberlin, O., et al (2010) Role of Cancer
Treatment in Long-Term Overall and Cardiovascular Mortality After
Childhood Cancer. J Clin Oncology 28(8):1308-1315 3. Darby, S., Cutter,
D.J., Boerma, M., Constine, L.S., et al (2010) Radiation-Related Heart
Disease: Current Knowledge and Future Prospects. Int J Radiation
Oncology Biol Phys 76(3):656-665 4. Gagliardi, G., Constine, L.S.,
Moiseenko, V., et al (2010) Radiation Dose-Volume Effects in the Heart.
Int J Radiation Oncology Biol Phys 76(3):S77-S85 5. Aleman, B.M.P., van
den Belt-Dusebout, A.W., De Bruin, M.L., et al (2007) Late Cardiotoxicity
After Treatment for Hodgkin Lymphoma. Blood 109:1878-1886

References: 1. van der Horst M, Winther JF, Olsen JH. Cancer incidence in
the age range 0-34 years: historical and actual status in Denmark. Int J
Cancer 2006; 118(11):2816-2826. 2. van Gaal JC, Bastiaannet E,
Schaapveld M et al. Cancer in adolescents and young adults in north
Netherlands (1989-2003): increased incidence, stable survival and high
incidence of second primary tumours. Ann Oncol 2009; 20(2):365-373. 3.
Thomas DM, Albritton KH, Ferrari A. Adolescent and young adult
oncology: an emerging field. J Clin Oncol 2010; 28(32):4781-4782. 4.
Mulrooney DA, Yeazel MW, Kawashima T et al. Cardiac outcomes in a
cohort of adult survivors of childhood and adolescent cancer:
retrospective analysis of the Childhood Cancer Survivor Study cohort.
BMJ 2009; 339:b4606. 5. Swerdlow AJ, Higgins CD, Smith P et al.
Myocardial infarction mortality risk after treatment for Hodgkin
disease: a collaborative British cohort study. J Natl Cancer Inst 2007;
99(3):206-214.
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Aims: To determine the prevalence of valvular disease after radiotherapy
involving the heart region and/or treatment with anthracyclines and to
identify associated risk factors in a large cohort of 5-year childhood
cancer survivors (CCS).
Method: The study cohort consisted of all 5-year survivors diagnosed
with childhood cancer between 1966 and 1996 in the Emma Children’s
Hospital/Academic Medical Center and treated with radiotherapy
involving the heart region and/or with anthracyclines. In CCS who visited
our late effects outpatient clinic echocardiograms were performed and
analyzed in a standardized manner. We used multivariable logistic
regression analyses to examine the association between treatment and
valvular disease.
Results: We identified 225 echocardiographic mild to severe valvular
abnormalities in 169 (31%) of 545 CCS with a cardiac assessment.
Median follow-up time was 14.9 years (range 5.1-36.8) and median
attained age 22.0 years (range 7.0-49.7). Most common were tricuspid
valve disorders (N=119; 21.8%) and mitral valve disorders (N=73; 13.4%).
The regression models showed that development of a valvular
abnormality was associated with higher cardiac irradiation dose as EQD2
(OR 1.44, per 10 Gray), irradiation fields involving the heart region,
namely thoracic (OR 1.60, per 10 Gray), and total body irradiation (TBI,
OR 2.23, per 10 Gray), and congenital heart disease (CHD, OR 3.79).
Conclusions: Almost one third of CCS has developed one or more
relevant valvular abnormalities after a median follow-up of nearly 15
years. The most important risk factors for developing a valvular
abnormality are higher cardiac irradiation dose (especially thoracic
irradiation, and TBI), and CHD.
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Introduction: Childhood cancer survivors have an increased risk of lateonset treatment-related cardiotoxicity. How traditional cardiovascular
disease risk factors (CVRFs) modify this risk is unknown.
Method: Analyses included 14,358 >5 yr survivors of childhood cancer
diagnosed 1970-86 (median age at last follow-up 31.9 yrs, range 5.658.9). Rates of obesity (BMI¡>30), CVRFs requiring medical treatment
(diabetes, hypertension, dyslipidemia) and cardiac outcomes (coronary
artery disease, congestive heart failure, valvular abnormality, stroke and
arrhythmia) were collected at baseline and subsequent follow-up
questionnaires and compared to a sibling cohort (n=4,023). Associations
between CVRFs and cardiac outcomes were assessed.
Results: By 50 years of age survivors reported higher rates of diabetes
(8.5% vs. 5.4%, OR= 2.1, 95% CI 1.5-3.0), hypertension (38.7% vs. 28.2%,
OR= 2.3, 95% CI 1.8-2.9), dyslipidemia (28.0% vs. 17.7%, OR= 1.9, 95% CI
1.4-2.4), but not obesity (21.1% vs. 35.7%, OR= 0.8, 95% CI 0.6-0.9), and
a higher rate of clustering of CVDRFs (any 3 of 4 CRFs, 9.2% vs. 8.0%, OR=
1.6, 95% CI 1.2-2.3) compared to siblings. Cumulative incidence (CI) at 45
years of age for CTCAE grades 3-5 coronary artery disease, congestive
heart failure, valvular abnormality, stroke and arrhythmia was 4.5%,
4.7%, 1.3%, 2.5%, and 0.8%, respectively. The 30-yr CI for cardiac-related
mortality was 1.0% at 30 years (standardized mortality ratio = 4.85, 95%
CI 3.6-5.3). Development of a CVRF cluster after treatment with chest RT
was associated with an increased risk for coronary artery disease (OR
32.6 vs.6.0, p<0.001)and congestive heart failure (OR 21.7 vs. 4.5,
p=0.003)compared to patients treated with chest RT who did not
develop a CVRF cluster. Development of a CVRF cluster after
anthracyclines exposure was associated with increased risk for
congestive heart failure (OR 16.1 vs. 4.2, p=0.03).
Conclusions: Among adult survivors of childhood cancer exposed to
cardiotoxic therapy, presence of traditional cardiovascular disease risk
factors substantially increase the risk for poor cardiovascular outcome.
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Ejecon Fracon in Children with
Chemotherapy-related Cardiotoxicity
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Introduction: Myocardial injury with chemotherapy has been defined
based on deterioration of ejection fraction (EF). Global Peak Systolic
Strain (ε) may be able to identify subclinical cardiac damage. We
hypothesized that early myocardial injury may be identified as abnormal
ε in presence of preserved EF.
Aims: To determine utility of myocardial strain analysis in this population
of patients
Method: All consecutive children (<16 years) at MDACC who received
chemotherapy and who had echo for follow-up of possible cardiotoxicity
in 2009-10 were included. EF≥0.55 was considered as normal.
ε, LVThickness (LVT) and LVDimension (LVD) z-scores for age were
normalized to reference population. Z-scores within ±2.0 limits were
considered as normal.
Results:
313 patients (females 56%) were analyzed, ε could not be measured in
30 (10%), 126 had “normal (NL) ε” and 157 had “abnormal (ABNL) ε”.
Median age was 10.3 yrs (range 0.6 — 16.5 yrs). Median EF (0.58 vs 0.61,
p<0.001) and LVT (-1.0 vs -0.8, p=0.016) were lower in those with “ABNL
ε” compared to “NL ε” group. ε shows significant positive correlation
with EF (r=0.61, p<0.001). While the proportion of patients with “ABNL
EF” were significantly higher in those with “ABNL ε” than those with “NL
ε” (27% vs. 1.6%, p <0.001), 98% of those with “NL ε” and 73% of those
with “ABNL ε” had NL EF (figure 1). ε z-score > -2.0 was able to predict
“NL EF” with 95.5% specificity and 52.3% sensitivity. There was excellent
inter-observer (coefficient of repeatability (CR) = 2.42, intraclass
correlation coefficient (ICC) = 0.96) and intra-observer agreement (CR =
2.35, ICC =0.96) for measurement of ε. 30% of “(ABNL) ε and (NL EF)”
group were long term survivors. Conclusions: In children receiving
cancer-related chemotherapy, almost all of the patients who had
abnormal EF had abnormal strain. A significant proportion of the patients
with abnormal strain has preserved EF, indicating that myocardial strain
may help identifying early myocardial injury and guiding timely follow up
imaging and appropriate intervention.
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Adipocytokines and the metabolic syndrome in
childhood cancer survivors (CCS)
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Zwart, Nynke; Gietema, Jourik; Tissing, Wim; Hooimeijer, Louise
university medical center groningen, Netherlands
Introduction: One of the late effects in childhood cancer treatment is
cardiovascular disease. The metabolic syndrome is a cluster of
cardiovascular risk factors and is associated with an increased risk for
cardiovascular disease. Components of the metabolic syndrome, like
obesity, hypertension and dyslipidemia are more common at an earlier
age in childhood cancer survivors than in the normal population.
Adipocytokines, like adiponectin, leptin and the ratio of these, are a new
biomarker for the metabolic syndrome in the normal population, but
have not been studied in childhood cancer survivors.
Aim: To examine whether adipocytokines are related to the metabolic
syndrome in a cohort of young adult survivors of childhood cancer. Study
population Survivors of childhood cancer (n=277) and siblings (n=130).
Mean age was 28 yrs, with 18 years follow-up time. Metabolic syndrome
was defined according to the AHA/NHLBI 2005 criteria.
Method: Information regarding previous cancer treatment was obtained
from the local database, and participants got an anamnesis and physical
examination, including measurement of blood pressure, height, weight
and hip circumference according to international standard procedures.
Fasting blood samples were analysed for lipid spectrum, glucose and the
adipocytokines leptin and adiponectin.
Results: In the CCS-group 9.9% met the definition of metabolic syndrome
compared to 4% in the sibling group. (p=0.046) In the CCS-group with
metabolic syndrome the adipocytokines were significantly different
compared to the CCS without metabolic syndrome: a higher leptin level
(median 20.2 vs 8.3 ng/ml, p<0.000), a lower adiponectin level (median
4589 vs 7700 ng/ml, p=<0.000) and higher leptin / adiponectin ratio
(median 3.80 vs 1.06, p<0.000). Sex did not contribute in a logistic
regression analysis.
Conclusions: In survivors of childhood cancer altered levels of
adipocytokines are informative biomarkers for components of the
metabolic syndrome. Its usefulness in screening will be subject for
further analyses.
References: • Metabolic syndrome • Adipocytokines • Survivor
childhood cancer • Adiopectin • Leptin

References: 1. Ganame J., et al., J Am Soc Echocardiogr 2007;20:13511358.. 2. Jurcut R., et al., J Am Soc Echocardiogr 2008;21:1283-1289.. 3.
Kapusta L., et al., Med Pediatr Oncol 2003;41:426¡V435 4. Nousiainen T.,
et al., British Journal of Cancer 2002 86, 1697-1700 5. Marcus K., M et al.,
J Am Soc Echocardiogr 2011 24:625-36.
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Introduction: Osteosarcoma is the most common malignant bone
tumour in children and young people (1). Multi-agent MAP
chemotherapy (Methotrexate, Adriamycin, cisPlatin) has improved
survival but imposes a significant late effects burden (2-3). Identifying the
genetic basis of interindividual differences in drug response may permit
personalised therapy (4).
Aims: This study investigated the association of polymorphisms in A
pathway genes with anthracycline cardiotoxicity, within a broader study
investigating pharmacogenomic influences on disease response and
chemotherapy toxicity in osteosarcoma.
Method: Blood samples were obtained from 60 patients who had
completed MAP chemotherapy, 19 candidate polymorphisms were
selected for analysis. Seventeen polymorphisms were genotyped in 50
patients using the Illumina 610-Quad microarray, 2 were genotyped
manually in all patients. Diagnostic, early (post cycle 2) and end of
treatment (EoT) cardiac ejection fraction (EF %) was obtained from
patient records together with total cumulative doxorubicin exposure
(mg/m2). Association of toxicity (decrease in EF by >1 CTCAE grade) with
candidate polymorphisms was estimated by log-rank test.
Results: Cardiac data was available for 55 patients. Median diagnostic EF
was 63% and doxorubicin exposure 444mg/m2. Early and EoT
cardiotoxicity was recorded in 16 (29%) and 25 (45%) patients
respectively. Variant carriers of GSTP1 c.313A>G p.Ile105Val were at
increased risk of early cardiac damage (OR 9.4, 95% CI 1.8-49.3, p=0.008)
and decreased EoT EF (OR 4.8, 95% CI 1.4-16.4, p=0.011). Accordingly,
the mean fall in EF from beginning to EoT was significantly greater in
variant carriers (10% vs. wild type 5%, p=0.033). Conclusions: Although
small and retrospective this study suggested GSTP1 c.313A>G p.Ile105Val
may influence cardiac toxicity, biologically plausible due to its’ role
protecting cardiac cells against oxidative stress (5). Prospective validation
is required with the aspiration of reducing the late burden of
anthracycline cardiotoxicity.
References: 1) Stiller C et al (2006). Bone tumours in European children
and adolescents, 1978-1997. Report from the Automated Childhood
Cancer Information System project. European Journal of Cancer, 42,
2124-2135. 2) Lewis I et al (2007). Improvement in Histologic Response
But Not Survival in Osteosarcoma Patients Treated With Intensified
Chemotherapy: A Randomized Phase III Trial of the European
Osteosarcoma Intergroup. J. Natl. Cancer Inst. 99, 112-128. 3) Oeffinger K
& the Childhood Cancer Survivor Study (2006). Chronic Health Conditions
in Adult Survivors of Childhood Cancer. N Engl J Med, 355, 1572-1582. 4)
Schmiegelow K (2009). Advances in individual prediction of methotrexate
toxicity: a review. Br J Haem, 146, 489-503. 5) Chularojmontri L et al
(2009). Cytoprotective role of Phyllanthus urinaria L. and glutathione-S
transferase Pi in doxorubicin-induced toxicity in H9c2 cells. J Med Assoc
Thai, 92, S43-51.
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Introduction: Survivors of childhood cancer are known to have increased
risks of cardiovascular illness1 and death2. But cardiovascular morbidity
has not previously been studied in a national cohort of childhood cancer
survivors. Furthermore, although studies of adult Hodgkin Lymphoma
survivors show that risks due to treatment continue to increase beyond
20 years3, studies in childhood cancer have not, so far, had substantial
long-term follow-up.
Aims: To assess incidence and severity of cardiovascular morbidity and
the long-term risk of cardiovascular mortality in the British Childhood
Cancer Survivor Study (BCCSS), the largest population-based cohort study
to examine a wide-spectrum of late effects of childhood cancer and its
treatment.
Method: The BCCSS is a population-based cohort study of 5-year
survivors of cancer diagnosed in children aged <15 years in Britain,
during 1940-1991. Self-reported cardiovascular morbidity was obtained
initially by postal questionnaire4. Additional information was then sought
from the survivor’s General Practitioner and used to validate and grade
them. Deaths up to December 2009 were ascertained by linking the
cohort with national death registration systems.
Results:The overall cohort comprises 17,981 individuals. Of these 3301
(18.4%) had died, 220 (6.7%) of these from cardiovascular causes (129
cardiac, 59 cerebrovascular and 32 ‘other circulatory’ causes). In
addition, of 10,483 postal questionnaires returned by survivors, 2293
responded ‘yes’ or ‘not sure’ to a question indicating a possible non-fatal
cardiovascular adverse event. Following validation (>86% response rate)
there were 347 grade ≥2 and 243 grade≥3 non-fatal cardiovascular
events. The risks of cardiovascular morbidity and mortality will be
presented for cardiovascular diseases as a whole, as well as for different
groups of cardiovascular diseases. The risks for different cancer types and
treatments will be compared.
Conclusions: This study provides an excellent opportunity to study late
cardiovascular morbidity and mortality in a population-based cohort with
prolonged follow-up.
References: 1) Mulrooney DA, Yeazel MW, Kawashima T, et al: Cardiac
outcomes in a cohort of adult survivors of childhood and adolescent
cancer: retrospective analysis of the Childhood Cancer Survivor Study
cohort. BMJ 339:b4606, 2009
2) Reulen RC, Winter DL, Frobisher C, et al: Long-term cause-specific
mortality among survivors of childhood cancer. JAMA 304:172-9, 2010
3) Aleman BM, van den Belt-Dusebout AW, De Bruin ML, et al: Late
cardiotoxicity after treatment for Hodgkin lymphoma. Blood 109:187886, 2007
4) Hawkins MM, Lancashire ER, Winter DL, et al: The British Childhood
Cancer Survivor Study: Objectives, methods, population structure,
response rates and initial descriptive information. Pediatr Blood Cancer
50:1018-25, 2008.
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Introduction: Myocardial injury is a serious late effect after treatment for
childhood cancer. New measures of myocardial deformation as measured
by global strain (GPSS) are now available and may be more sensitive and
reliable than EF in predicting myocardial dysfunction.
Aims: To determine concordance and discordance between EF and GPSS;
and to evaluate correlation of EF and GPSS with use of anthracyclines
and time interval since treatment.
Method: We evaluated 94 children (45 girls) less than 16 (median 12,
range 3.5-16) years of age at time of echo who were treated at MDACC
for cancer and were off therapy for at least 2 years, and who had
echocardiograms during 2009-10.
Results: The children’s cancer diagnoses (#) were: leukemia (27), sarcoma
(24), brain tumor (9), neuroblastoma (7), Hodgkin’s lymphoma (9),
Wilms’ tumor (4), melanoma (3), carcinoma (3), and other (8). Abnormal
(ABN) GPSS was defined as greater than -18 and ABN EF as less than 55%.
NL GPSS and NL EF were found in 61% of patients; ABN GPSS and ABN EF
in 12.8%; NL GPSS and ABN EF in 3.2%; and ABN GPSS with NL EF in
19.1% of patients. Patients who received anthracycline were significantly
more likely to have abnormal GPSS (p=0.09), but not abnormal EF
(p=0.6). In addition, the cumulative hazard for abnormal GPSS increased
more rapidly over time from exposure than did the cumulative hazard for
abnormal EF, especially after 10 years from exposure.
Conclusions: Our data supports our hypothesis suggesting that GPSS may
be an earlier and more sensitive measure of cardiac dysfunction in
childhood cancer survivors and help identify patients in need of further
long-term cardiac monitoring and potential treatment.
References: 1. Shankar, S.M., et al., Pediatrics, 2008. 121(2): p. e387-96.
2. Gianni, L., et al., J Clin Oncol, 2008. 26(22): p. 3777-84. 3. Migrino,
R.Q., et al., Ultrasound Med Biol, 2008. 34(2): p. 208-14. 4. Neilan, T.G.,
et al., Eur Heart J, 2006. 27(15): p. 1868-75. 5. Dandel, M. and R. Hetzer,
Int J Cardiol, 2009. 132(1): p. 11-24.
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Introduction: Anthracyclines are frequently used chemotherapeutics for
childhood cancer that can cause serious cardiac dysfunction during and
after treatment.
Aim: To determine the effect of medical interventions on anthracyclineinduced cardiotoxicity in childhood cancer patients and survivors.
Method: We searched CENTRAL (2011, issue 1), MEDLINE (until May
2011) and EMBASE (until May 2011) for potentially relevant randomised
controlled trials (RCTs) and clinical controlled trials. In addition, we
searched reference lists of relevant articles, conference proceedings and
ongoing trial databases. Two reviewers performed study selection, data
extraction and quality assessment.
Results: We identified two RCTs. One trial compared enalapril with
placebo in 135 childhood cancer survivors with asymptomatic cardiac
dysfunction during a median follow-up time of 2.80 years. One trial
compared phosphocreatine with a combined control treatment in 68
children with acute leukemia and anthracycline-induced cardiotoxicity
during an unknown follow-up period. Both studies had methodological
limitations. Patients treated with enalapril had a higher risk of
dizziness/hypotension and fatigue. A post-hoc analysis showed an
improvement in one measure of cardiac function (left ventricular end
systolic wall stress (LVESWS): -8.62% change) compared with placebo
(+1.66% change) in the first year of treatment (p=0.036), but not
afterwards. There were no statistical differences in other
clinical/subclinical outcomes between enalapril and placebo. Treatment
with phospocreatine had no effect on echocardiographic function and
clinical outcomes.
Conclusions: Although there is some evidence that enalapril temporarily
improves one parameter of cardiac function (LVESWS), it is unclear
whether it improves clinical outcomes. Enalapril was associated with a
higher risk of dizziness/hypotension and fatigue. Clinicians should weigh
the possible benefits with the known side-effects of enalapril in
childhood cancer survivors with asymptomatic anthracycline-induced
cardiotoxicity. Limited data with a high risk of bias showed no significant
difference between phosphocreatine and control treatment on
clinical/subclinical outcomes in acute leukemia patients with
anthracycline-induced cardiotoxicity.
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Background: Cardiac diseases are important long term iatrogenic effects
of radiotherapy for a childhood cancer.

Aim: The aim of the study was to investigate the prevalence of early signs
of cardiovascular disease in long survivors of childhood cancer. And to
investigate whether they were related to the treatment given and/or
presence of androgen deficiency.
Method: The study population consisted of 26 man (aged from 25 to 49:
median 32,5 years) previously treated for childhood cancer. All patients
(pts) were examined by 12 leads, 24 hours electrocardiography (24 hours
ECG) and echocardiography (TTE). The prevalence of abnormal findings
was compared to the known frequencies in general population as
reported of Pelliccia A. et al (3) and Singh J.P. et al (5).

Method: A cohort of 3 345 2-year survivors of a childhood solid cancer in
5 French centres diagnosed between 1945 and 1985 was constituted
between 1990 and 1995. Detailed information on clinic and treatment
was collected. Between 1995 and 2000, the radiation dose received by
the 2336 children who received radiotherapy was estimated in 11 sites in
the heart . From 2006 to 2011 an auto-questionnaire was sent to the
2520 still alive patients. This auto-questionnaire concerned all the
aspects of social and professional live, and potential long term iatrogenic
effects of cancer treatments. The overall response rate was 74%. Cardiac
diseases reported in the questionnaire were validated by obtaining the
copies of the radiological documents. Medical records of patients dead
from a cardiac disease were obtained for validation.
Results: A total of 180 patients developed a validated cardiac disease: 11
myocardial infarction, 12 angina pectoris, 97 heart failure and
cardiomyopathies, 14 pericarditis, 46 valvular diseases. Survivors from a
lymphoma were at cardiac disease risk 2 (95%CI : 1–3) times higher than
the others. As compared to the patients who did not received
radiotherapy, those who received an average heart radiation dose
between 5 and 15 Gy had a 2 (95%CI : IC 95%=1–4) times higher risk of
developing cardiac disease, those who received a heart radiation dose
between 15 and 30 Gy had a 5 (95%CI; 3–8) times higher, and those who
received a heart radiation dose higher than 30 Gy add 6 (95%CI: 3–13).
Antracyclins and vinca-alcaloïdes (RR=3, 95%CI=2–5), were also
associated to an increased risk of cardiac disease.
Conclusions: this study confirms that radiation dose received to
heart during radiotherapy for a childhood cancer increase the risk of
cardiac disease.
References: 1-Fulbright JM.Review of cardiotoxicity in pediatric cancer
patients: during and after therapy.Cardiol Res Pract. 2011;2011:942090.
Epub 2011 May 23. 2- Chen MH, Colan SD, Diller L. Cardiovascular
disease: cause of morbidity and mortality in adult survivors of childhood
cancers.Circ Res. 2011 Mar 4;108(5):619-28. Review. Erratum in: Circ Res.
2011 Apr 15;108(8):e11. 3- Baysal T, Koksal Y, Oran B, Sen M, Unal E,
Cimen D.Cardiac functions evaluated with tissue Doppler imaging in
childhood cancers treated with anthracyclines.Pediatr Hematol Oncol.
2010 Feb;27(1):13-23.

64

C: 16
Increased prevalence of the right bundle branch
block in survivors of childhood cancer a possible
predictor of the future cardiovascular disease

Introduction: During the last 2 decades the results of therapy for
childhood cancer have significantly improved. The early diagnosis and
treatment of the late complications of childhood cancer is a very
important challenge as the survival rates continue to improve.

Results: 24 hours ECG showed sinus rhythm in all pts. None had episodes
of atrial fibrillation, or any episodes of ventricular rhythm disturbances.
all pts had a normal autonomic activity. According to ECG 4 patients
(15,4%) had right bundle branch block (RBBB) and another 6 pts (23%)
had incomplete RBBB (IRBBB). In summary, a total of 10 pts (38,5%)
represented RBBB or IRBBB which is significantly higher than in general
population (7%). We found no correlation between RBBB or IRBBB and
the past treatment with cytostatic drugs or radiation therapy. TTE
examination showed significant mitral regurgitation (first degree)
represented 6 pts (23%) what was higher prevalence than in the general
population (13,5%). We didn’t found any correlation between mitral
regurgitation and the treatment given. There were no association
between higher prevalence of RBBB, IRBB, mitral regurgitation and
testosterone value in these pts.
Conclusions: 1. The preliminary results of our study show a significantly
increased prevalence of the RBBB and of the mitral regurgitation in a
long term survivors of childhood cancer. The risk of this signs of heart
disease was independent of testosterone levels or therapy given. 2.
Childhood cancer survivors presenting with RBBB or mitral regurgitation
should be followed-up regularly by cardiologist because it can be the first
sign of cardiovascular disease.
References: 1.Woodward E. et al: “Late effects in survivors of teenage
and young adult cancer: does age matter?” Ann Oncol 2011 2.Sadhna M.
et al.: “Monitoring for cardiovascular disease in survivors of childhood
cancer”. Pediatrics 2008,121:387 3.Pelliccia A. et al: “Prevalence of
abnormal electrocardiograms in a large, unselected population
undergoing pre-participation cardiovascular screening”. Eur H
J,200728:2006 4.Miller W.L. et al: “ Risk factor implications of incidentally
discovered uncomplicated bundle branch block”. Mayo Clinic
Proc.2005;80:1585 5.Singh J.P. et al: “Prevalence and Clinical
Determinants of MitralRegurgitation” Am J Cardiol. 1999;83:897.
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Physical Performance Limitaons in Adult and
Adolescent Survivors of Childhood Cancer
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Childhood cancer survival in Ireland: temporal,
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Introduction: There are no studies in Europe reporting on physical
performance in survivors of childhood cancer.

Introduction: Survival after childhood cancer varies across Europe, but
national/regional studies have so far shown no survival differences
related to socio-economic disparity. The relationship of childhood cancer
survival to disparity has not been studied in Ireland. Aims: To determine
if Irish children from deprived backgrounds have poorer survival rates
after cancer compared to children from advantaged backgrounds.

Aim: We aimed to: 1) describe physical performance limitations in adult
and adolescent survivors of childhood cancer; 2) identify factors
associated with performance limitations; 3) assess whether survivors
reached physical activity recommendations of the Centres of Disease
Control and Prevention (CDC).

Method: We assessed survival for Irish children (ages 0-14 years)
diagnosed with cancer during the period 1994-2005, overall and for
three main diagnostic groups - leukaemias, lymphomas, and central
nervous system tumours. Comparisons were made between two
diagnosis periods (1994-1999 and 2000-2005), between four regions of
residence, and between five area-based deprivation categories.

Method: As part of the Swiss Childhood Cancer Survivor Study (SCCSS)
we sent a detailed questionnaire to all survivors (≥16years) registered in
the Swiss Childhood Cancer Registry (SCCR) who were diagnosed
between 1976-2003 at an age <16 years. Associations between potential
risk factors (cancer-related, socio-economic and demographic factors)
and performance limitations were assessed with multivariable logistic
regression models.

Results: There was only limited evidence of improvements in survival
over time. No clear evidence was found of deprivation-related
influences, overall or for the three main diagnostic groups examined,
although a weak trend was apparent for lymphoid leukaemias. Regional
variation in survival was likewise not clear-cut, with the possible
exception of CNS tumours (significantly higher survival among patients
resident in the Western region).
Conclusions: The absence of clear trends for regional- or deprivationrelated variation in survival may reflect a high degree of application,
coordination and uniformity of treatment, and perhaps diagnostic
services.
References: 1. Stack M et al. Childhood cancer in Ireland: a populationbased study. Arch Dis Child 2007;92:890-7. 2. Gatta G et al. Childhood
cancer survival in Europe. Ann Oncol 2003;14(Suppl 5):v119-27. 3.
Sankila R et al. Geographical comparison of cancer survival in European
children (1988–1997): Report from the Automated Childhood Cancer
Information System project. Eur J Cancer 2006;42:1972-80. 4. Gatta G et
al. Survival of European children and young adults with cancer diagnosed
1995-2002. Eur J Cancer 2009;45:992-1005. 5. Coleman MP et al.
Socioeconomic inequalities in cancer survival in England and Wales.
Cancer 2001;91(Suppl):208-216.

Results: The sample for analysis included 1383 survivors from the Swiss
Childhood Cancer Survivor Study (response rate 75%, mean age at survey
26 years, mean time since diagnosis 18 years). Overall, 172 survivors
(13%) reported a limitation or handicap affecting physical activity or
sports. Most handicaps were related to orthopaedic problems (5%),
followed by neurological problems (3%), cardiorespiratory problems
(1%), fatigue and pain syndromes (1%), overweight and endurance (1%),
visual impairments (1%), and psychological problems (1%). Performance
limitations were related to type of cancer (Figure 1) whereas the
proportion of survivors reaching physical activity recommendations was
not. 74 (43%) of those with a handicap or limitation reached physical
activity recommendations compared to 56% of those not limited. In the
multivariable logistic regression, being underweight (OR=3.0; p=0.02),
French or Italian speaking (OR=3.7; p=0.004), type of cancer (p<0.001),
and having had a relapse (OR=1.8; p=0.04) were all associated with
performance limitations. Most at risk were survivors of bone tumours
(OR=16.7), brain tumours (OR=9.5), neuroblastoma (OR=5.6), and
retinoblastoma (OR=4.4).
Conclusions: Overall only 13% of survivors reported limitations for
sporting activities, mainly due to cancer treatments which had been
inevitable to save the patients’ lives. Despite their limitations, a large
proportion of survivors managed to reach physical activity
recommendations.
Figure 1: Proportion of survivors reporting a limitation and reaching
physical activity recommendations by type of diagnosis Abbreviations:
ICCC-3, International Classification of Childhood Cancer – third edition;
CNS, Central Nervous System; LCH, Langerhans Cell Histiocytosis.
Funded by Swiss Cancer League (Grant No KLS-01605-10-2004 and KLS2215-02-2008).
References:
Kuehni CE, Rueegg CS, Michel G, et al. IJE, 2011; accepted
Ness KK, Bhatia S, Baker KS. Arch Ped Adol Med. 2005 Ness KK, Gurney
JG, Zeltzer LK, et al. Arch Phys Med Rehab. 2008 Ness KK, Mertens AC,
Hudson MM, et al. Ann Int Med. 2005
Ness KK, Morris EB, Nolan VG, et al. Cancer. 2010.
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The value of Insulin-Like growth factor-I in
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Introduction: The clinical relevance of low IGF-I levels, caused by cranial
radiotherapy[1], in adult childhood cancer survivors [2] is not extensively
studied. We evaluated whether IGF-I is useful as a marker for altered
body composition [3-4] and growth hormone deficiency [5] in this group.

Introduction: The appearance of new lesions after treatment of brain
tumors still poses a significant diagnostic challenge, since magnetic
resonance imaging (MRI) cannot clearly distinguish between tumor
recurrence and radionecrosis (RN).

Aim: We evaluated whether IGF-I is useful as a marker for altered
body composition and growth hormone deficiency in childhood
cancer survivors.

Aims: We present a single-center experience with RN diagnosed in
children during follow-up for brain tumors. Patients and methods.
Between 1992 and 2011, a total of 151 children with various brain
tumors entered regular follow-up after completion of oncologic therapy.
Eighty eight patients received cranial radiotherapy, and RN was
diagnosed in 9 of them (10%) (3 females, 6 males, median age 7.5 years).

Method: We retrospectively analyzed data of 610 adult childhood
cancer survivors, retrieved from the Rotterdam late effects clinic, which
starts 5 years after cessation of therapy. Median age at diagnosis was 6
years (interquartile range (IQR) 3-11) and follow up time was 18 years
(13-24). We assessed IGF-I Z-scores, anthropometrical measures, growth
hormone stimulation tests and measures of body composition (assessed
by dual X-ray absorptiometry, Lunar Prodigy).
Results: Cranial irradiated acute leukaemia survivors (25 Gy (24-25)) and
locally irradiated brain tumour survivors (42 Gy (35-54)) had significantly
lower IGF-I Z-scores (p<0.001), shorter stature (p<0.001), higher body
mass index (p=0.01), higher waist-hip ratio (p=0.001), higher total fat
percentage (p<0.001) and lower lean body mass (p<0.001), compared to
non-irradiated survivors. IGF-I Z-scores correlated significantly with body
mass index (p=0.02), waist-hip-ratio (p=0.009), total fat percentage
(p=0.001) and lean body mass (p=0.002), but not with results of growth
hormone stimulation tests (p=0.39).
Conclusions: This is the first study, which shows that low IGF-I levels are
associated with alterations of body composition in a large heterogeneous
cohort of adult childhood cancer survivors. This can be helpful in survivor
studies in which waist-hip ratios do not represent the true body
composition, due to local side effects, such as in abdominal irradiated
childhood cancer survivors.
References: 1. Mulder, R.L., et al., Prevalence and risk factors of
radiation-induced growth hormone deficiency in childhood cancer
survivors: a systematic review. Cancer Treat Rev, 2009. 35(7): p. 616-32.
2. Tonorezos, E.S. and K.C. Oeffinger, Survivorship after childhood,
adolescent, and young adult cancer. Cancer J, 2008. 14(6): p. 388-95.
3.Janiszewski, P.M., et al., Abdominal obesity, liver fat, and muscle
composition in survivors of childhood acute lymphoblastic leukemia. J
Clin Endocrinol Metab, 2007. 92(10): p. 3816-21. 4. Jarfelt, M., et al.,
Body composition in young adult survivors of childhood acute
lymphoblastic leukaemia. Eur J Endocrinol, 2005. 153(1): p. 81-9. 5.
Growth Hormone Research, S., Consensus guidelines for the diagnosis
and treatment of growth hormone (GH) deficiency in childhood and
adolescence: summary statement of the GH Research Society. GH
Research Society. J Clin Endocrinol Metab, 2000. 85(11): p. 3990-3.
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Radionecrosis in children with brain tumors the diagnosc challenge of a potenally fatal
long-term complicaon

Results: Median irradiation dose was 59.5 Gy, median interval between
radiotherapy and onset of RN was 47.5 months. Six of 9 patients
developed neurological symptoms before diagnosis of RN. MRI showed
suspicious lesions in all patients, in 6/9 patients FDG positron emission
tomography (PET) was done showing decreased FDG uptake suspicious
for RN. In 4 patients with MRI lesions highly suspicious for tumor
recurrence, resection of the new lesions was performed revealing the
diagnosis of RN. In 1 patient, neurological deterioration concomitant with
rapidly growing lesions in MRI without increased uptake in FDG PET
occurred 11 months after irradiation of the brain for malignant PNET, and
diagnosis of RN finally was confirmed by autopsy.
Conclusions: RN after treatment of brain tumors represents a severe,
sometimes even fatal long-term complication. FDG PET may be helpful to
distinguish between RN and tumor recurrence, however, biopsy or
removal of the lesion still remains the gold standard of diagnostics.
References: Ruben JD et al. Int J Radiat Oncol Biol Phys 2006; 65:499508, Brandes AA et al. Neuro-Oncology 2008; 10:361-367, Chao ST et al.
Int J Cancer 2001; 96:191-197.
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Sharing The Care: An Innovave Health Program
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Between The Late Eﬀects Clinic At Peter
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Introduction: Acute lymphoblastic leukemia (ALL) and lymphoblastic
lymphoma (LL) are one of the most common malignant diseases in
children in R. Macedonia and these are two related hemato oncological
diseases which are treated with the same protocols.

Introduction: Cancers survivors are increasingly more aware of their
need for ongoing medical surveillance, psychosocial support and
management of late effects. With this increased awareness and growing
population of cancer survivors there is a need to develop sustainable
models of survivorship care.

Aim: The purpose of our study is the evaluation of the late complications
after the application of protocol BFM 95 and BFM 2000 in the treatment
of children with ALL and LL.

Aim: This prospective audit sets out to identify appropriate and
feasible models of long term care according to clinical need and risk of
late effects.

Method: A medical documentation of 55 patients with ALL and 19
patients with LL has been analyzed from the Clinic for Childrenâ€™s
Diseases â€“ Skopje in the period of 2000-2007 and all the complications
have been noted of the survived children until 2011.

Method: A prospective audit of all current patients on the Peter
MacCallum Cancer Centre (PeterMac) Late Effects database will occur.
Evidence based guidelines will be used to stratify patients into one of
four levels of surveillance group. Level 1 patients will include those with
complex needs and at high risk of late effects, requiring at least yearly
multidisciplinary review, with level 4 being patients who are eligible for
discharge from the clinic with care returned to their General Practitioner
(GP). All patients and GPs will be given a Survivorship Care Plan and Long
Term Follow Up recommendations.

Results: From all 55 children with ALL, 47 have survived (85,4%), 9 of
which (19,15%) have a secondary miocardiopathy present, at 8 patients
(17,02%) have diabetes, at 2 of them (4,26%) have low height, at 4
(8,51%) have secondary malignancy and at 3 patients (6,38%) have
amenorrhea or fertility problems. In the group of 19 patients with LL 8
have survived (42,11%) 3 of which (37,5%) have a secondary
miocardiopathy, at 2 patients (25%) diabetes, at 1 (12,5%)
hypothyroidism and at 1 (12,5%) fertility problems.
Conclusions: The application of contemporary protocols in the treatment
of childrens ALL and LL have reached a significant improvement regarding
the achievement of complete remission, the duration of the complete
remission and the total number of survived of these patients due to the
application of maximum tolerance doses of cytostatics which on the
other hand increases the rate of its late toxic complications.
Key words: acute lymphoblastic leukemia, lymphoblastic lymphoma,
late complications

Results: Since October 2010, 159 patients have been reviewed in the
Late Effects Clinic at Peter Mac. Of those, 79% of patients fell into
level 1, n=126, 14% into level 2, n=22, 6% into level 3, n=9 and 1% into
level 4, n =2.
Conclusions: This audit will help inform a sustainable and tailored model
of long term follow up care for cancer survivors at risk of late effects.
References: Children’s Oncology Group. Long-term follow-up guidelines
of survivors of childhood, adolescent and young adult cancers, Version
3.0. Arcadia, CA: Children’s Oncology Group; October 2008. Landier W,
Bhatia S, Eshelman DA, et al. Development of risk-based guidelines for
pediatric cancer survivors: The Children’s Oncology Group long-term
follow-up guidelines from the Children’s Oncology Group Late Effects
Committee and Nursing Discipline. J Clin Oncol 2004; 22:4979-4990. K.C.
Oeffinger, A.C. Mertens and C.A. Sklar et al., Chronic health conditions in
adult survivors of childhood cancer, New Engl J Med 355 (2006), W.H.B.
Wallace, A. Blacklay and C. Eiser et al., Developing strategies for longterm follow-up of survivors of childhood cancer, BMJ 323 (2001), pp.
271–274 The National Cancer Survivorship Initiative Vision, NCSI, 2010.
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Introduction: It is important to monitor and anticipate long-term care
needs arising as a consequence of cancer treatment. The skills and
expertise needed for nurses working within these services has not been
systematically clarified or agreed.
Aim: The aim of this project was to compare the views of managers and
nurses on the actual and potential role of nurses in the provision of late
effects care.
Method: Structured questionnaires were used to collect views on the
scope of the nurses’ role in two phases: Phase 1 captured the views of 80
health service managers and clinicians on potential roles; Phase 2
captured the perspectives of 36 nurses in existing roles. Questionnaires
were distributed via paediatric, teenage and young adult principle
treatment centres across GB.
Analysis: Differences between role expectations of managers and
existing roles of nurses were tabulated with 95% confidence intervals and
analysed using the chi-squared test with continuity correction or Fisher’s
exact test as appropriate.
Results: The findings identified an ideal role from the perspective of late
effects managers. Many components of this ideal role are not part of the
practice of existing nurses, e.g. “create surveillance plans with patients
according to agreed late effects guidelines and protocols” was selected
by 81% of Managers vs 44 % of Nurses (Diff 37%, 95% CI 18- 55%,
p<0.001). The nurses’ role is predominantly clinically and patient-care
focused and contains fewer elements relating to service development,
research or education.
Conclusions: Our work has identified existing core roles as well as
potential additional role components for nurses providing services to
children and young adult cancer survivors. This information has wide
ranging implications. It will be used to compile a nurse competence
framework, ratified by the RCN, which will influence the design of new
roles, development of existing roles and training needs.
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Introduction: This is the first competence framework for nurses involved
in the care of children and young people after cancer. It addresses issues
related to late effects care and survivorship and spans the care of
children and young people across paediatric, adolescent, and adult
health care services. The framework results from a partnership between
the Royal College of Nursing and NHS Improvement.
Aim:To describe the range of knowledge, skills and performance levels
required of nurses working in a speciality, to help them deliver safe,
effective and accountable practice.
Method: The knowledge, skill and performance levels describe
results from extensive consultation using two surveys with nurses,
clinicians and managers.
Results: The Framework includes competences given at three levels of
practice: competent, experienced and expert. Headline competences
include:
• Assess, plan, implement, review and document individualised care
plans for people at risk of, or with, late effects of cancer treatment
• Encourage and support self-care and monitoring
• Create services that can work/link with General Practice services
• Acknowledging the importance of multi-professional working
particularly holistic care
• Ensure the smooth transition of care into adult services
• Participate in educational programmes
• Facilitate the development of evidence based practice
Conclusions: The competence framework will ensure nurses deliver
consistently high standards of care and pinpoint education and
development needs. It will give employers a tool to develop, plan and
implement services more effectively and provide a clearer insight into
the expertise and competence of nursing staff in this field. Patients and
the public will benefit from acknowledgement of their nursing care needs
by providing a model of follow-up care that supports them throughout
their lifespan.
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Background: Cancer treatment consequences can have a serious impact
on people’s lives and, for children and young people, this may extend
way beyond paediatric and adolescent care facilities. Late consequences
are frequently not recognised or addressed. The number of people living
into extended adulthood or old age with treatment consequences is
rising rapidly and there is a need to find effective, sustainable ways to
better meet these patients’ needs, regardless of age of diagnosis.

Background: There are around 14 million people of all ages in Europe
(Eurocare 2011) and 2 million in the UK living with and beyond cancer.
Support after cancer treatment has finished is not always well
coordinated or sufficiently developed and can create confusion.
Guidance is needed to help cancer survivors and their families navigate
through care systems in order to receive the care they need.

Method: The Consequences of Cancer Treatment Collaborative (CCaT)
has been set up by the UK charity Macmillan Cancer Support as part of a
UK health services initiative to address the growing issue of cancer
survivorship (the National Cancer Survivorship Initiative) for cancer
patients of all ages. CCaT is a collaborative of 12 senior nurses and allied
health professionals with expertise in clinical practice, service
development, research and education. By bridging the gap between
research and practice, the group aims to improve care for people
living with the effects of treatment, through a range of individual and
collective initiatives.
Results: A wide range of academic studies and service innovations have
been initiated including:
• Overseeing the adaptation, implementation and evaluation of the
Lance Armstrong Foundation “Cancer Transitions” educational
programme for cancer survivors
• Return to work:
Occupational Therapist role
Occupational health perspectives
• Development of 10 Top Tips for cancer survivorship
Strategically CCAT is involved in lobbying and influencing UK research
and policy agendas through a variety of mechanisms
Conclusions: Through their collective voice, CCaT aims to influence
services, help bridge the gap between research and practice, and make
consequences of treatment a far more visible issue for the benefit of all
cancer survivors, young and old.

Method: 11 senior nurses and a physiotherapist collaborated to develop
a guide for all cancer patients, regardless of age, to use when they reach
the end of treatment. The Top Tips aim to empower cancer survivors to
get the care and support they need to lead as healthy and active a life as
possible, for as long as possible. The Top Tips were compiled in
partnership with cancer survivors (young and old), GPs and oncology
health care professionals.
Results: The Top Tips include key headlines and a short description to
guide cancer survivors and their families as to what care they should
expect to receive. These are:
1. End of treatment assessment
2. Plan of care
3. Who to contact
4. Managing symptoms
5. Worries about cancer
6. Healthy living
7. On-going check-ups
8. Day to day concerns
9. Talking about your feelings
10. Make suggestions and get involved
Conclusions: hese Top Tips have been designed to help orientate cancer
survivors and their families on what to expect once they have finished
their treatment and direct them to seek tailored support to address any
needs that they may have or may develop in the future. This could have
long term benefits for their health, their well-being, and for the wider
health economy.
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Introduction: Radiation induced cavernous hemangioma (RICH) is a late
complication of cerebral radiation therapy. An increased number of long
term surviving blood and marrow transplantation (BMT) recipients have
recovered from their primary disease but are at risk of RICH.
Method: We serially examined MRI in 68 patients who underwent BMT
during childhood or adolescence. We evaluated RICH numbers, size,
location and their annual changes in the period between 2006 and 2011.
Furthermore we developed scoring system of RICH in order to classify
severity. MRI of the brain was performed annually for 5 to 27 years after
BMT, including gradient-echo sequence (T2* weighted image). RICH SCORE
1-4 is designated as mild, 5-9 as moderate and 10 or more as severe.
Results: RESULTS Twenty eight patients (41.1%) was diagnosed to have
RICH. The age at the time of the diagnosis was 11-40 years old (median
27 years old). The age at the time of BMT was 1-22 years old (median 9
years old). The period from BMT to diagnosis was 9-24 years (median 15
years). All RICH cases received TBI as conditioning of BMT and/or cranial
radiation (CR) prior to BMT as treatment of primary disease. The period
from the first radiation therapy to diagnosis was 12 to 24 years (median
17 years). RICH was found in 28/49 (57.1%) who received TBI and/or CR,
and was not found in any of 19 patients without radiation therapy to the
brain. Total dose to the brain was 10-36 Gy. RICH was notfound in three
patients with brain radiation dose of 6 or 8 Gy. Clinical manifestations
were present only in four cases. RICH SCORE ranged 1-19 points (median
5 points). Small RICHs tended to be recognized only by T2* weighted
image, but not by routine imaging methods. Classification of the severity
was mild in 14 patients, moderate in 9 patients and severe in 5 patients.
Development of RICH and its severity were correlated with higher
radiation dose and/or with younger ages at transplantation. RICH SCORE
increased yearly during the observation period in 22 of 28 patients. One
case developed giant RICH more than 40mm.
Conclusions: High incidence of CH was found in long term survivors who
underwent BMT with radiation therapy. Since all of those patients did
not show CH before BMT and all positive patients had a history of
radiation therapy to the brain, the cause of CH in those patients was
considered to be radiation. Careful and long term evaluation with MRI
including T2* weighted image is necessary in BMT recipients who
received radiation therapy prior and/or during BMT.
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Introduction: With the remarkable improved survival of childhood,
morbidities become more apparent. The life-long risk of late
complications related to the cancer and its treatment, however, remains
to be fully explored.
Aims: To investigate the possible late complications after childhood
cancer treatment in a large population-based setting, using the unique
resources for conducting research in the Nordic countries facilitated by
the existence of nationwide health registries with unbiased assessment
of study subjects and outcomes and a long-term and virtually complete
follow-up of study populations.
Method: The cohort will include around 55,000 children diagnosed with
cancer before age 20 from beginning of cancer registrations in the 1940s
through 2008. A population comparison cohort, reflecting morbidity in
the background population, will be randomly selected from the Central
Population Registries and matched 1:5 by gender, country and age. Study
subjects will be followed up for selected outcomes in the National
Patient, Prescription and Medical Birth Registries and the Cause of Death
Registries in the Nordic countries. Information on treatment exposure
will be retrieved from medical records and dose-response analyses will
be performed. Cox proportional hazard models will be used to estimate
the relative risks of the selected late effects in cancer survivors in
comparison with population cohort members.
Results: In the next coming years, a variety of outcomes will be
investigated including cardiovascular- and pulmonary complications,
reproductive- and endocrine disorders and gastrointestinal- and renal
diseases. Characteristics of the cohort and the first preliminary results
will be presented. The long follow-up period for outcomes among
survivors will bring knowledge on late effects in the age group 40+ and
allows the evaluation of treatments practiced over six decades in the
Nordic countries.
Conclusions: The ultimate goals are to ameliorate treatment protocols,
with fewer late effects and to improve long-term follow-up for survivors
of childhood cancer.
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Late eﬀects aer hematopoiec stem
cell transplantaon in children with
hematological malignancies diagnosed
within the ﬁrst year of life
Bresters, Dorine; Kollen, Wouter; Ball, Lynne; Egeler, Maarten
LUMC\WA-KZ, Netherlands
Introduction: The burden of late effects after oncological treatment
and/or hematopoietic stem cell transplantation (SCT) in childhood has
been described, but it is still unclear if younger age at treatment is a risk
factor for a higher burden of late effects.
Aim: To assess number and severity (“burden”) of late effects in children
at least 2 years after SCT for hematological malignancy diagnosed within
the first year of life.
Patients and methods: All children diagnosed with a hematological
malignancy within the first year of life who underwent allogeneic SCT in
our hospital from 1981 to 2006 were selected for this study. Patients who
were alive at least 2 years after SCT were assessed for late effects and
graded for severity of late effects according to the CTCAE vs 3.0.
Results: 23 patients were included in the study, transplanted at a median
age of 15 months (range 6 to 57 months), for AML (n=5), ALL (n=8), CML
(n=1), MDS (n=2) and JMML (n=7) diagnosed before the age of one year.
Thirteen received a transplant from an identical related donor (IRD), 8
from a matched unrelated donor (MUD) and 2 from a haplo-identical
parent. Nine patients died, 6 due to relapse after SCT, 2 due to transplant
related mortality (VOD and adenovirus infection) and one due to a traffic
accident. In 14 patients, alive at least 2 years after SCT, late effects were
assessed. Median age at the time of assessment of late effects was 11
years (range 2 to 27 years). Treatment received and late effects, scored
per organ or as a general late effect, will be shown.
Conclusions: Eleven of 14 patients (79%) had one or more late effects.
Late effects were mild or moderate (grade 1 or 2) in 10 patients and
severe (grade 3) in only one patient (gonadal insufficiency). Although
more late effects may develop with time, the burden of late effects in
these patients, who were transplanted at a very young age (with three
patients receiving TBI), appears not to be different from what has been
described in older children.
References: 1. Leung W, Hudson M, Zhu Y et al. Late effects in survivors
of infant leukemia. Leukemia 2000; 14(7):1185-1190. 2. Perkins JL, KuninBatson AS, Youngren NM et al. Long-term follow-up of children who
underwent hematopoeitic cell transplant (HCT) for AML or ALL at less
than 3 years of age. Pediatr Blood Cancer 2007; 49(7):958-963. 3.
Bresters D, Van G, I, Kollen WJ et al. High burden of late effects after
haematopoietic stem cell transplantation in childhood: a single-centre
study. Bone Marrow Transplant 2010; 45(1):79-85. 4. Ferry C, Gemayel G,
Rocha V et al. Long-term outcomes after allogeneic stem cell
transplantation for children with hematological malignancies. Bone
Marrow Transplant 2007; 40(3):219-224. 5. Leahey AM, Teunissen H,
Friedman DL, Moshang T, Lange BJ, Meadows AT. Late effects of
chemotherapy compared to bone marrow transplantation in the
treatment of pediatric acute myeloid leukemia and myelodysplasia. Med
Pediatr Oncol 1999; 32(3):163-169.
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Clinical guideline representaon in a CDS based
on a human informaon processing method

Kilsdonk, Ellen; Riezebos, Rinke; Kremer, Leontien; Peute, Linda; Jaspers,
Monique
AMC, Netherlands
Introduction: Evidence-based guidelines have been developed in a
collaborative effort of the Dutch Child Oncology Group for screening
childhood cancer survivors for possible late complications of treatment.
The paper-based guidelines are reviewed by both physicians and data
managers to prepare a patient consultation. Paper-based guidelines
often do not suit healthcare professionals’ information retrieval
strategies. A possible solution is to communicate the guidelines through
a Clinical Decision Support (CDS) tool.
Aim: To develop a CDS with a high usability by an analysis of users’
cognitive behaviour
Method: The think-aloud method from the human information
processing domain was used to get insight into healthcare professionals’
cognitive processing and the problems they experience while reviewing
the paper-based guidelines. A total of 13 healthcare professionals (6
physicians and 7 data managers) were asked to prepare 2 fictitious
patient consults using the paper-based guideline booklet. During the task
they continually verbalized their thoughts, which were all recorded using
a microphone. A webcam was used to capture the order by which they
retrieved information from the paper-based guideline booklet. After the
prototype was developed this group was asked to test the prototype.
Results: The analysis revealed that healthcare professionals had
problems with the organ-based structure of the booklet, that the organbased structure did not support healthcare professionals in finding the
patient-specific follow-up and screening procedures and that it was
difficult to search for specific items. A conceptual model of cognitive task
behavior was developed and used as input for the design of a CDS
prototype user interface. Usability analysis of the prototype showed that
the navigational structure of the system fitted well with the healthcare
professionals’ information retrieval strategies.
Conclusions: The think-aloud method provided detailed insight into
users’ clinical work patterns and supported the design of the CDS
prototype system.
Acknowledgement: Thanks to H.J.H. van der Pal, M.S. Mud, C. van den
Bos, W.J.E. Tissing, M.A. Veening, A.J. Kooter, M.M.P.G.M. van Baalen,
N. Zwart, M.J.P. Bogert-Vossen, M. Emanuel, F. Verwer, S. Strano,
M.P. van Engelen.
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Physician Preferences and Knowledge Regarding
the Care of Childhood Cancer Survivors in Japan:
A Mailed Survey of the Japanese Society of
Pediatric Oncology
Yasushi, Ishida1; Takahashi, Miyako2; Manabe, Atsushi1; Maru, Mitsue3;
Mori, Michiko4; Daugherty, Christopher K.5; Henderson, Tara O5
1
St .Luke’s International Hospital, Japan; 2Dokkyo Medical University,
Japan; 3Tokyo Medical and Dental University, Japan; 4The Japanese Red
Cross Akita College of Nursing, Japan; 5University of Chicago Pritzker
School of Medicine, United States
Introduction: Japanese physicians attitudes regarding the health care
needs of childhood cancer survivors (CCSs) are not well described.
Aims: To examine the self-reported preferences and knowledge of
pediatric oncologists and surgeons about this population.
Method: A mailed survey was sent to 858 physician members in
Japanese Society of Pediatric Oncology between October 2010 and
January 2011 according to the methods of Henderson et al (J Clin Oncol
28:878, 2009). By using a 7-point Likert scale (ie, 1 = very uncomfortable
or unfamiliar; 7 = very comfortable or familiar), physicians were asked
about their comfort with caring for CCSs at varying ages and were asked
about their familiarity with published US and UK Long-Term Follow-Up
(LTFU) guidelines for CCSs.Participants f knowledge of late effects was
examined through a vignette of a 25-year-old woman treated at age 1
year for acute lymphoblastic leukemia whose treatment included
prophylactic cranial radiation (24Gy). We compared the pediatric
oncologists with surgeons.
Results: A total of 405 surveys were returned; pediatric oncologists 56%
(300 out of 533) and surgeons 32% (105 out of 325). Median age of
respondents was 46 and 48 years, respectively; 79% and 84% were men.
There was no major difference on the backgrounds between pediatric
oncologists and surgeons. When comfort levels in caring for CCSs were
described, 7-point Likert scale levels of mean } SD were 4.4 } 1.3 and
3.8 }1.4 with CCSs … 21years, 3.6 } 1.4 and 3.6 } 1.4 with CCSs older
than 21 - 30 years old, and 2.8 } 1.5 and 3.3 } 1.6 with CCS >30 years,
respectively. Familiarity with LT-FU guidelines was quite lower in
surgeons. In clinical vignette questions, 62 % of pediatric oncologists and
43% of surgeons answered 3 or more questions appropriately. Logistic
regression analysis limited to the pediatric oncologists showed learning
experience (Odds ratio (OR) 1.75; 95% CI, 1.05 to 2.93); practicing in
children fs hospital (OR 5.11; 95% CI, 1.15 to 22.8); practicing in general
hospital (OR, 0.55; 95% CI, 0.32 to 0.95) were associated with answering
three or more questions correctly.
Conclusions: Preference and knowledge with regard to LT-FU care of
young-adult CCSs are different between pediatric oncologists and
surgeons in Japan.
Funding: This study was supported by research grants from Japanese
Ministry of Health, Labor and Welfare.
References: 1.Oeffinger KC, Eshelman DA: in Schwartz C et al (eds):
Survivors of Childhood and Adolescent Cancer. Berlin, Springer-Verlag,
2005, pp 333-343 2.Henderson TO et al Pediatrics 126:129-136, 2010
3.Henderson TO et al J Clin Oncol 28:878-883, 2010 4.Ginsberg JP et al
Pediatr Blood Cancer 46:169-73, 2006 5.Freyer DR J Clin Oncol 28:48104818, 2010.
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Follow-up for paediatric survivors of childhood
cancer– a survey of paediatric oncology/
haematology instuons across Europe
Michel, Gisela1; Essig, Stefan1; von der Weid, Nicolas X.2; Skinner,
Roderick3; Kuehni, Claudia1
1
University of Bern, Switzerland; 2Centre Hospitalier Universitaire
Vaudois, Switzerland; 3Newcastle upon Tyne Hospitals NHS Foundation
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Introduction: Treatment for childhood cancer has improved considerably.
Due to cancer- and treatment-induced late effects regular follow-up is
necessary for most survivors.
Aims: Our aims were to: 1) assess the availability of specialised follow-up
programmes for paediatric survivors across Europe, 2) describe activities
performed during follow-up and 3) document the perceived advantages
and disadvantages of these programmes.
Method: We contacted 179 institutions from 21 European countries and
asked them to complete an online survey. The questionnaire included
questions on respondents, their institution, available follow-up
programmes, follow-up for paediatric survivors (<20 years of age), and
guidelines used for follow-up. We used descriptive statistics to describe
programmes.
Results: We received 110 (62%) responses and 61/93 (66%) reported to
have a formal follow-up programme for their paediatric survivors. Most
programmes were headed by a paediatric oncologist (73%) and situated
in the paediatric oncology ward (98%) with close access to other
specialities. Most respondents reported to use guidelines (89%) Activities
were according to guidelines, but checks for problems (cancer
recurrence: 90%, late effects: 97%, second malignancies: 95%, and
psychosocial problems: 91%) were performed more frequently than
education of survivors (about former disease: 77%, treatments: 75%,
potential future health problems: 86%, health behaviours: 77%). Major
barriers concerned institution-related problems (lack of: personnel 68%,
dedicated time 58%, funding 53%, understanding by colleagues 40%), but
also survivor-related problems (patients lack of knowledge about need
for follow-up 42%, distance to clinic 39%, locating survivors 25%).
Conclusions: Our study showed that in many European countries there is
still a lack of follow-up programmes for paediatric survivors of childhood
cancer. Close international collaboration will help to build programmes
according to needs of countries, institutions and survivors. Funded by
SNF-Ambizione-grant PZ00P3_121682/1.
References: Aziz. Cancer. 2006;107: 841-848. Guilcher.
PediatrBloodCancer. 2009;52: 113-115. Michel. Psycho-Oncology.
2010;DOI:10.1002/pon.1823. Rebholz. EJC. 2010;47: 221-229. Taylor.
PediatrBloodCancer. 2004;42: 161-168.
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Cognive side-eﬀects in pediatric leukemia
survivors : Results from a pilot study
assessing the associaon between exacerbated
cellular senescence marker p16INK4A and
long-term deﬁcits
Marcoux, Sophie; Le, Oanh N. L.; Cloutier, Nancy; Hatami, Afshin; Robaey,
Philippe; Laverdière, Caroline; Beauséjour, Christian
Sainte-Justine Hospital Research Center, Canada
Introduction : Pediatric cancer survivors are at increased risk of various
health problems [1], including neurocognitive deficits [2]; related
biological mechanisms have not been fully deciphered. Senescence, an
aging-associated permanent cell growth arrest state [3], can be induced
by anti-cancer treatments (at least in mice [4]) and could translate into
young-onset diseases.
Aims : 1) Verify if a validated senescence marker (p16INK4A [5]) is
induced by anti-cancer treatments. 2) Verify if higher expression of
p16INK4A is associated with neurocognitive deficits in long-term acute
lymphoblastic leukemia (ALL) pediatric patients.
Method: ALL survivors (¡®patients; ¡¯n = 9, average time post-diagnosis =
13.5 years) having received cranial radiotherapy (CRT) and one of their
sibling (¡®controls¡¯; n = 9) participated in the study. Neurocognitive
performance indices were collected using the full Weschler IQ test and a
specific visuo-spatial memory test. p16INK4A expression was measured
by RT-PCR from skin biopsies originating from irradiated region (patients)
and non-irradiated region (patients and controls). Unless specified,
appariated t-tests were performed.
Results: On average, patients have lower global IQ score than their
siblings (p = 0.05). This tendency is also observed for the working
memory performance indice (p = 0.12) of the IQ test, and is confirmed by
a specific visuo-spatial memory test (1 stimulus or 2 stimuli : p ¡Ü 0.05).
p16INK4A is more expressed in irradiated skin region (patients)
compared to patients¡¯ skin from non-irradiated region (p = 0.02), and
also compared to controls¡¯ skin (p = 0.02). There could be a positive
association between p16INK4A expression fold increase (ratio
patient/control) and the performance difference between the patients
and the controls at the visuo-spatial memory task (Pearson¡¯s
correlation, R2 = 0.52, p < 0.05).
Conclusions: Preliminary results suggest that p16INK4A should be further
investigated as a potential anti-cancer agents-related side-effects
sensitivity biomarker.
References: 1. Oeffinger, K.C., et al., Chronic health conditions in adult
survivors of childhood cancer. New England Journal of Medicine, 2006.
355(15): p. 1572-1582. 2. Bearison, D.J. and R.K. Mulhern, Pediatric
psychooncology - Psychological perspectives on children with cancer,
Oxford University Press, New York, 247 pages. 1994. 3. Sharpless, N.E.
and R.A. DePinho, How stem cells age and why this makes us grow old.
Nature Reviews Cell Biology, 2007. 8: p. 703-713. 4. Le, O.N.L., et al.,
Ionizing radiation-induced long-term expression of senescence markers
in mice is independent of p53 and immune status. Aging Cell, 2010. 9(3):
p. 398-409. 5. Campisi, J. and F. D’Adda di Fagagna, Cellular senescence:
When bad things happen to good cells. Nature Reviews Molecular Cell
Biology, 2007. 8: p. 729-740.
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Submaximal exercise capacity is
impaired in pediatric survivors of Acute
Lymphoblasc Leukemia
Hartman, Annelies J E M1; Hop, Wim C.J.2; Pieters, Rob1; Van den HeuvelEibrink, Marry M1
1
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Introduction: Late effects of treatment for acute lymphoblastic leukemia
(ALL) are well-documented. Reduced maximum exercise capacity has
been shown in a number of studies. Whether submaximal exercise
capacity, which is strongly related to the Activities of Daily Life, is also
reduced has not yet been investigated.
Aims: The aim of our study was to evaluate submaximal exercise capacity
in pediatric ALL survivors.
Method: Pediatric ALL survivors, treated according to ALL-9 protocol of
the Dutch Childhood Oncology Group(1) who completed chemotherapy
at least five years ago, performed a Six Minute Walk Test (6MWT), which
measures the distance covered in s six minutes as main end point(2).
Heart rate and oxygen saturation were measured with a portable pulse
oximeter before and on completion of the test. Height and weight was
measured.
Results: Thirty-one survivors, 16 boys and 15 girls, median age at followup 12.8 years (range 9.0-18.7), median follow-up time 5.4 (range 5.0-7.1)
years, participated in the study. The distance covered by survivors during
the 6 MWT was significantly lower than norm values (mean SDS -2.1,
SEM 0.14, p<0.001). Median increase in heart rate during the 6MWT was
45% (range 0-122, p<0001). There was no significant difference in oxygen
saturation before and after the 6MWT. Height/age and weight/age of the
survivors did not differ from norm values, whereas weight/height was
significantly higher (mean SDS 0.52, SEM 0.19, p=0.01). The effect of
weight/height on 6MWT SDS was not significant (rs = -0.29, p=0.12).
Conclusions: Submaximal exercise capacity was significantly reduced in
31 children, who completed treatment for ALL more than five years ago.
Submaximal exercise capacity is affected by cardiac, pulmonary and
musculoskeletal factors. The exact underlying cause of this late effect of
treatment needs further study.
References: 1. Veerman AJ, Kamps WA, van den Berg H, van den Berg E,
Bokkerink JP, Bruin MC, et al. Dexamethasone-based therapy for
childhood acute lymphoblastic leukaemia: results of the prospective
Dutch Childhood Oncology Group (DCOG) protocol ALL-9 (1997-2004).
Lancet Oncol. 2009 Oct;10(10):957-66. 2. ACSM. ACSM’s guidelines for
exercise testing and prescription. . Philadelphia: Lea and Febiger; 2002.
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A web-based survivor care plan to support
family doctor-driven follow-up for adult
childhood cancer survivors
Groenier, Klaas1; Postma, Aleida (Liedeke)1; Blaauwbroek, Ria1; Barf,
Hans1; van der Meer, Klaas1; Tissing, Wim1; Kremer, Leontien2
1
University Medical Centre Groningen, Netherlands; 2Academic Medical
Centre Amsterdam, Netherlands
Introduction: Childhood cancer survivors (CCSs) are at risk for ongoing
complex health problems that require many different approaches.
Therefore a well-informed family doctor, who is provided with a
summary of treatment and potential risks, might the best appropriate
health care worker for follow-up care.
Aims: To facilitate family doctor-driven follow-up for CCSs with the aid of
a web-based survivor care plan (SCP).
Method: Adult CCSs (age ¡Ý 18 years, off-treatment ¡Ý 5 years, not
involved in any long-term follow-up program), together with their family
doctors, were invited to participate in family doctor-driven follow-up. For
that purpose a web-based SCP was developed, providing data on
diagnosis, treatment and potential risks as well as recommendations for
follow-up, according to the Dutch national guidelines. After agreement of
both CCS and family doctor, the CCS made an appointment at the family
doctor¡¯s and a personalized SCP was made available to both of them.
Endpoints were numbers of participants, adherence of family doctors to
the guidelines and satisfaction ratings.
Results: Of 108 eligible CCSs, 15 refused and 10 were non-responders.
Three family doctors refused. Of the remaining 80 CCSs, 73 visited 72
family doctors; 7 CCSs withdrew for various reasons. 69/72 (96%) family
doctors returned their data; 60 of them adhered fully to the
recommended tests. Satisfaction was high among CCSs and family
doctors. 11% of the CCSs felt that the provided information was
insufficient. Comments included wish for more information on
psychosocial late effects and for layman¡¯s language. For 77% of the CCSs
the program evoked memories of their childhood illness; 34% had been
worried by the supplied information.
Conclusions: A web-based SCP is an effective tool to share diseaserelated information between survivor, family doctor and late effects
clinic, thus facilitating optimal monitoring for adult CCSs in the primary
care setting.
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Lost To follow-up – Who, Why and
What can be done?

Jenkinson, Helen1; Cifelli, Ami2; Parkes, Sheila3; Davies, Paul1; Toogood,
Andrew4; English, Martin1
1
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University Hospital Birmingham Foundation Trust, United Kingdom
Aim: Following treatment for childhood malignancy, a number of
patients become “lost to follow-up” (LTF). These patients and their
primary care physician may be unaware of their long term health risks
and may experience adverse health outcomes and greater morbidity or
mortality. This study aims to investigate the factors which may contribute
to a patient becoming LTF.
Method: A cohort of survivors of childhood cancer was identified using a
regional, population based long term follow-up (LTFU) database. For each
patient, medical records, hospital administrative systems and past
correspondence were used to obtain information on diagnosis,
treatment, demographic and social factors, age at diagnosis, date when
last seen and known late effects identified at previous appointments.
Results: 1814 patients, treated for childhood cancer at one institution
between 1964 and 2005, were registered on the LTFU database. 427 of
these patients had become LTF and the remaining 1387 were still
attending follow-up clinics. 27% of leukaemia survivors had become LTF
compared with only 17% of brain tumour survivors. Morbidity data
indicated that patients who were LTF had significantly less problems than
those still attending (p<0.001). The median interval from diagnosis to
cessation of attendance was 13 years, the majority of these patients
being within the 17 – 25 age group. There were no differences in
psychosocial and demographic factors between the LTF and “attending”
groups. In addition, hospital administration systems may have been
responsible for up to 40% of patients lost.
Conclusions: This study highlights the multi-factorial nature of nonattendance at clinic. It is reassuring that those with the greatest clinical
need are still attending but it is hoped that this may provide an impetus
to consider alternative, patient-centred, risk-stratified models of long
term follow-up care. Awareness of the age at which patients become
“lost” will enable targeted intervention programmes to be implemented.
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Establishing a Postal Follow-up Service for
Survivors of Childhood Cancer
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Sarah3; Toogood, Andrew4; English, Martin1
1
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Aim: Undertaken as part of the National Cancer Survivorship Initiative,
this project aimed to develop a robust, acceptable, postal follow-up
service for patients considered low risk for late chemotherapy toxicity
and suitable for discharge from hospital services back to their primary
care physician.
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Cancer during childhood - Marriage in
adulthood?

Wengenroth, Laura1; Rüegg, Corina1; Gianinazzi, Micól1; Michel, Gisela1;
Ammann, Roland2; Bergsträsser, Eva3; Kühni, Claudia1
1
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Introduction: After being cured from childhood cancer, survivors strive to
participate fully in social life, including milestones such as marriage.
Aims: We aimed to: 1) describe how many survivors reported to be
married compared to the normal population and 2) find factors
associated with marriage in survivors.

Method: Patient-related questionnaires to GPs have been used for many
years by the West Midlands Regional Children’s Tumour Registry as a late
effects research tool. To assess the reliability of postal follow-up, GP
response rates previous questionnaires were reviewed and the accuracy
of information received was assessed by comparison with hospital
admission data from the national Hospital Episode Statistics (HES). In
addition, local GPs were surveyed on their opinion of the acceptability
and feasibility of postal follow-up.

Method: Within the Swiss Childhood Cancer Survivor Study (SCCSS) we
assessed marriage status in adult survivors (≥20 years) registered in the
Swiss Childhood Cancer Registry aged <16 years at diagnosis who had
survived >5 years. We compared the proportion of survivors who were
married to population-based data from the Swiss Health Survey 2007
(SHS), overall and stratified by age-group. Finally we assessed
characteristics associated with marriage in survivors using multivariable
logistic regression.

Results: Previous GP response rates to WMRCTR questionnaires
indicated that over 80% of GPs respond to patient-related health
questionnaires. 20 GP questionnaires returned to the WMRCTR were
compared with the same patient data recorded in HES. HES gave more
information in 9 (45%) cases but in all cases that information was more
recent than the last postal questionnaire. GPs knew more than HES in 5
(25%) cases. GP information was accurate (at time of receipt) in 20
(100%) cases. Survey of 63 GPs demonstrated that 94% of GPs were
happy to complete a health-related questionnaire on behalf of their
patients. Although 77% of GPs were happy to perform routine toxicity
monitoring on patients including annual BP and urine tests, only 53% of
GPs had the ability to recall patients for these annual tests.

Results: The sample included 1041 survivors, and 5593 controls from the
SHS (response rates 79% and 66%, respectively). 18% in survivors and
30% from the SHS reported to ever have been married (p<0.001). When
comparing marriage between survivors and controls adjusted odds ratios
were 0.22, 0.35, 0.53, and 0.77 in age groups <25, 25-29.9, 30-34.9, and
≥35 years (figure 1), indicating a decreasing difference with increasing
age (p-value for interaction=0.023). In the multivariable logistic
regression, high income (OR=1.52; p<0.001) and older age (OR=1.33;
p<0.001) were associated with marriage, whereas sex, type of tumour,
treatment, relapse or late effects were not.

Conclusions: This study demonstrated that postal follow up was reliable,
accurate and acceptable to primary care physicians. However, many
lacked a reliable recall system and this will need addressing before
patients in need of on-going surveillance for late toxicitiy are discharged.

Conclusions: Fewer survivors than controls reported to be married, but
the difference decreased significantly with age. This may indicate a
cohort effect or older age at marriage in survivors than the general
population. Further analyses will explore if childhood survivors are
disadvantaged in finding a partner.
References: Frobisher. Int J Cancer, 2007;121:846-855. Kuehni. IJE, 2011
(accepted) Langeveld. Support Care Cancer. 2002;10:579-600. Mackie.
Lancet, 2000;355:1310-4. Michel. J Clin Oncol, 2010;28:1740-8. Funded
by: Bernische Krebsliga, Krebsliga Zurich.
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Predicon of the late eﬀects in childhood cancer
survivors using the ﬁve-level classiﬁcaon
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Introduction: Prediction of the late effects in childhood cancer survivors
using the five-level classification Introductions: @Childhood cancer
survivors often experience complications related to cancer and its
treatment. It is important to optimize surveillance intensity.
Aims: To evaluate whether the five-level follow-up (FU) classification
proposed by the long-term FU committee of Japanese Pediatric Leukemia
and Lymphoma Study Group (JPLSG) can predict the incidence of late
effects in the childhood cancer survivors.
Method: F Using a retrospective cohort design, all childhood cancer
survivors in the pediatric department of St. Luke fs International
Hospital between 1972 and 2011 were retrospectively assigned an
intensity of FU level at the end of treatment. We evaluated odds ratios
(ORs) for late effects at the last observation using univariate and logistic
regression analyses.
Results:FWe analyzed 300 cases from 388 survival cases at time of March
31, 2011, excluding 88 cases because FU level judgment was impossible.
As for hematological cancers: level 3=41%, 4=37%, brain tumors: level
4=100%, solid tumors: level 2=25%, level 3=44%, LCH: level 1=62%, bone
and soft tissue tumors were level 3=36%, 4=25%, 5=40%. The cumulated
incidence of late effects: level 1 survivors were 0 %, level 2 was 15 %,
level 3 was 37 %, level 4 was 72 %, level 5 was 100%, respectively. The
logistic regression analysis showed that a brain tumor (OR:65.4), a solid
tumor (OR:3.45), a bone or soft tissue tumor (OR:10.4), age 26 years or
older at the last observation (OR:6.75), CPM >5g/m2 (OR:5.64),
allogeneic hematopoietic stem cell transplantation (OR:10.9) were the
independent risk factors for late effects.
Conclusions:The JPLSG 5-FU level classification at the end of treatment
are useful in the prediction for late effects, and FU plan can be made on a
risk by utilizing this classification.
References: 1.Oeffinger KC et al: N Engl J Med, 355:1572-82, 2006
2.Hudson MM et al: J Clin Oncol, 27:2405-14, 2009 3.Wallace WH et
al:BMJ, 323:271-4, 2001 4..Eiser C et al: Eur J Cancer, 42:3186-90, 2006
5.Werba BE et al: Pediatr Blood Cancer, 48:673-7, 2007.
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Osteonecrosis (ON) in Childhood Cancer
Survivors: Role of non-Corcosteroid Exposures:
A Children’s Oncology Group (COG) Study
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Introduction: Osteonecrosis (ON) is a well-recognized complication of
corticosteroid exposure; age (10-20 yrs) and female gender serve as
additional risk factors. Fat emboli, intravascular coagulation, increased
intracortical pressure, and antiangiogenesis results in ischemia,
compounded by mechanical stress, and death of osteocytes. Previous
studies have focused on risk of ON associated with corticosteroid
exposure; corticosteroids are implicated in hyperlipidemia, procoagulant
activity, antiangiogenesis, and increased intracortical pressure. The role of
other chemotherapeutic agents, site-specific radiation, and hematopoietic
cell transplantation (HCT) has not been systematically explored.
Aims: The role of 17 commonly-used chemotherapeutic agents,
site-specific radiation, and HCT in the development of ON was
examined, after adjusting for age at cancer diagnosis, gender and
corticosteroid exposure.
Method: A case-control study design was used. Cases included 228
childhood cancer survivors with radiologically-validated symptomatic ON.
Controls included 711 survivors with no clinical ON, matched to cases on
cancer diagnosis, race/ethnicity, year of diagnosis and follow-up time.
Results: 92% of the cases were diagnosed with ALL, NHL or HL; 55% were
female, and 79% non-Hispanic white. Older age at cancer diagnosis (≥7
yrs) and female gender increased ON risk. Interaction (p=0.02) between
gender and age was observed (Fig 1); for age at diagnosis between 7 and
16 yrs, females were at higher risk, after age 17 yrs, risk for males was
higher. After adjusting for gender and age, exposure to prednisone
(OR=2.0, p=0.03), site-specific radiation (OR=4.4, p<0.01), allogeneic HCT
(OR=2.3, p<0.01), and asparaginase (OR=2.4, p=0.06) increased risk of
ON (Table).
Conclusions: In the largest cohort of symptomatic, clinically-validated
cases, novel findings include increased risk of ON with site-specific
radiation, allogeneic HCT, and asparaginase, independent of exposure to
prednisone, as well as age at diagnosis younger than the conventionallyreported <10 years. Pathogenetically, radiation induces osteocyte death;
allogeneic HCT is implicated because of exposure to corticosteroids and
calcineurin inhibitors (propensity for endothelial inflammation); and
asparaginase has thrombophilic and hyperlipemic propensities. This
study identifies new vulnerable subpopulations for targeted
surveillance/intervention.

L: 25
Ulising a Requirements Analysis approach to
integrate user and professional views into the
design of a cancer survivorship service
Stevens, Michael; Beynon, Paul; Bishop, Hugh; Cox, Rachel; Elson, Ruth
Bristol Royal Hospital for Children, United Kingdom
Introduction: The development of an Aftercare service requires
resources to match the pattern and complexity of care needed by
survivors. Patient wishes and professional views must also be taken into
consideration. Optimal methods for user and professional input into
clinical service design are poorly defined. Requirements Management,
a systems engineering process, offers a framework for re-designing
clinical services.
Method: The Bristol Aftercare service supports survivors of childhood
cancer in a population of 4.5m. To design a service based on user and
professional views, data was sought by postal questionnaires and focus
groups (patients,n=245), on-line questionnaires (professionals,n=47) and
by geographical analysis(n=209). Key statements (140 specific items)
were extracted and subject to Requirements analysis to define and
prioritise work needed to address these expectations.
Results: Each statement was assessed, generating 202 possible
Requirements for a survivorship service. After de-duplication, 59 unique
Requirements were first evaluated against factors chosen to reflect
health policy and practical applicability: Benefits achievable in areas of
Quality, Innovation, Productivity, Prevention & Personalised Care (QIPPP);
Priority (Must, Should, Could, Would do); Scope; Difficulty (Very Difficult
to Very Easy); and Impact (None/Very Low to High). These were then
allocated to a category of service activity (e.g. Process, Patient
Knowledge) and to aspects of service function (e.g. Clinic Consultation,
Training/Education). An audit trail linked each possible Requirement to a
final activity that would inform service design. 98% of Requirements
related to Quality and 54% to Innovation; 76% were Priorities
(Must/Should do); 66% predicted High/Significant Impact; but 36% were
considered Difficult/Very Difficult to achieve. Greatest benefits (Ease vs.
Impact) derived from activities affecting direct patient contact(42%) and
patient knowledge(34%) – having particular relevance to future self care.
Conclusions: Formal Requirements Management facilitates effective
integration of patient and professional views into clinical service design.
A new Aftercare service is being implemented utilising these findings.

L: 26
A Service Evaluaon of the Late Eﬀects

Service at Sheffield Children’s Hospital (SCH) NHS Foundation Trust
Dr Anna Jenkins MB BS, MRCPCH, Annie Collins BA Hons, DIP SW, Tanya
Urquhart RGN/RSCN, Dip H Onc & Endocrinology, Pg Cert
Urquhart, Tanya1; Jenkins, Anna1; Collins, Annie2
1
Sheffield Children’s NHS Foundation Trust, United Kingdom; 2Clic
Sargent, United Kingdom
Introduction: Our established and nationally recognised late effects (LE)
service has undergone many changes in recent years; staff changes
combined with development of new posts thanks to the children’s and
young persons (CYP) Improving Outcomes Guidance (IOG) 1. With this in
mind we thought it a perfect opportunity to question our service users
about the clinics and how they would like to see them evolve and
provide for them in the future.
Aim: 1) To assess patient / parent satisfaction with the (LE) service at
SCH 2) To identify areas within the service that could be improved.
3) To identify possible ways of reducing the Did Not Attend (DNA) rate
(Then 18%)
Method: A questionnaire was given to 13 parents whose child was < 10
yrs old and was a survivor of childhood cancer attending the established
LE clinics at SCH. The same questionnaire was given to a further 82
parents and to their child that was aged > 10 yrs and attended the
same clinics.
Results: Overall the responses showed that both parents and young
people were satisfied with the current LE Service.
The most apparent difference in responses showed that the young
people were not as interested in receiving long term follow up
summaries (LTFUS) / GP copy clinic letters as parents (91% vs. 56%).
These results led to consideration of how best to address sharing past,
present and future health information with our patients and families.
Conclusions: 1. To improve explanation of future health risks through
dissemination of LTFUS and copies of GP clinic consultation letters.
2. To ensure all patients have full LE discussion based on their LTFUS at
1st LE clinic appointment.
3. To assure LTFUS sent out with covering/ supporting letter summarising
the first LE consultation.
References: 1 National Institute for Clinical Excellence (2005) Improving
Outcomes Guidance in Children and Young People with Cancer, the
Manual. Guidance on Cancer Services, National Institute for Clinical
Excellence, London.
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Yield and Ulity of Screening for Late-Eﬀects
using the Children’s Oncology Group Long-Term
Follow-Up (COG-LTFU) Guidelines
Landier, Wendy; Lee, Jin; Thomas, Ola; Wong, F. Lennie; Armenian, Saro;
Francisco, Liton; Herrera, Claudia; Kasper, Clare; Wilson, Karla; Zomorodi,
Meghan; Bhatia, Smita
City of Hope, United States
Introduction: COG-LTFU guidelines use consensus-based
recommendations for early detection of late effects in patients at risk
because of known associations with specific therapeutic exposures.
However, efforts to refine these guidelines are lacking.
Aim: Determine the yield of screening for key late-effects in childhood
cancer survivors 5 or more years from diagnosis, using the COG-LTFU
guidelines, and use this information to refine the guidelines.
Method: Screening yield was defined as the proportion of conditions
identified at first screen and was classified as low (<5%) or high (>10%).
For late-effects with high yield, logistic regression was used to identify
subgroups more likely to screen positive for late-effects. Survivors
diagnosed with late-effects prior to first screening visit were excluded
from the yield analysis, but included in the prevalence report.
Results: 372 childhood cancer survivors (53% male; 47% Hispanic; 69%
leukemia/lymphoma; median age at diagnosis: 11 yrs [0.3-21.9]; time
from diagnosis 15 yrs [6-57]) underwent 3749 COG-LTFU guidelinedirected screening tests over the course of 1188 clinic visits. The Table
summarizes the screening tests; therapeutic exposures that triggered
screening; corresponding yield; and prevalence of targeted late effect in
patients tested. Tests associated with low yield included complete blood
counts (therapy-related leukemia; yield=0%); serum blood urea nitrogen,
creatinine, proteinuria (glomerular defects; 0%); hematuria (hemorrhagic
cystitis, bladder cancer; 0%); liver function tests (liver toxicity; 2.3%); and
serum electrolytes (renal tubular defects; 2.4%). Costs in United States
dollars (US$) associated with these low-yield tests averaged US$105.90
per test and totaled US$421,606 for the patients screened with low-yield
tests in this cohort. Screening tests with high yield included thyroid
function (hypothyroidism; 10.1%); chest x-ray (pulmonary fibrosis;
17.4%); audiometry (hearing loss; 22.6%); Dual energy x-ray
absorptiometry scans (low bone mineral density; 23.2%); serum ferritin
(iron overload; 24.0%); and pulmonary function tests (obstructive,
restrictive, diffusion defects; 84.1%). Regression analysis failed to identify
subgroups more likely to result in high screening yield.
Conclusions: Results indicated that in childhood cancer survivors,
consideration needs to be given to elimination of screening with
complete blood counts and urinalysis (0% yield), and liver and renal
function tests (<3% yield), which will decrease the fiscal and
emotional burden associated with these screening tests. On the other
hand, pulmonary function tests are associated with a very high yield
(84%) suggesting that the current indications for screening are
appropriate. Finally, there needs to be an ongoing effort to refine the
remaining guidelines.
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Self-reported versus record-collected
late-eﬀects in long-term survivors of childhood
cancer: a populaon-based cohort study of
the Childhood Cancer Registry of the
Rhône-Alpes Region
Casagranda, Leonie1; Trombert-Paviot, Beatrice2; Faure-Conter, Cecile3;
Bertrand, Yves3; Plantaz, Dominique4; Berger, Claire5
1
Childhood Cancer Registry of the Rhône-Alpes Region (France), France;
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University of Saint-Etienne, France; 3Institute of paediatric haematology
and oncology, France; 4University-Hospital of Grenoble, France;
5
University-Hospital of Saint-Etienne, France
Introduction: Is there a difference between physical long-term lateeffects, induced by a cancer or its treatments during childhood, noted by
medical experts and what patients feel about their health?
Method: Physical health problems declared by 192 young adults (selfreported late-effects), treated for a childhood cancer diagnosed between
1987 and 1992 included in the population-based Childhood Cancer
Registry of the Rhône-Alpes Region, were analyzed. On the same time,
the complications they suffer from, noted by the physicians (recordcollected late-effects), were collected from medical records. We
compared figures, frequencies and similarity between self-reported and
record-collected late-effects.
Results: The young adults from our cohort suffer from a lot of sequelae.
Indeed, among a total of 14 types of physical complications studied, the
overall number of late-effects for one patient varied from 0 to 11 selfreported late-effects (mean value 2.8±2.1) and from 0 to 8 recordcollected late-effects (mean value 1.8±1.7). We noted one or more
complication in 150 patients (78.1%) and 172 patients out of 192
(89.6%), declared at least one health problem. Whatever was the type of
complication, frequency of self-reported late-effects was generally higher
than record-collected late-effects frequency, but variable according to the
type. On one hand, patients sometimes had a wrong knowledge of the
health problems they suffer from. For example, only one among the 8
patients suffering from cardiomyopathy reported it. On the other hand,
medical long-term follow-up could be better adapted to the feel of the
patients towards some sequelae as alopecia, which was more declared
by patients than noted in medical records.
Conclusions: There is a significant difference between information from
medical records and patients’ self-reports. These results argue in favour
of a more carefully listening of the patients’ expectations.

L: 29
Metallothionein new diagnosc marker in child
oncology paent

Kruseova J.(1), Eckschlager T.(1), Krizkova S(2), Bunesova M.(3), Adam V.(2),
Kizek R.(2) 1. Department of Paediatric Haematology and Oncology, Motol
Hospital, Prague. 2. Department of Chemistry and Biochemistry, Faculty of
agronomy, Mendel University, Brno. 3. Department of Clinical
biochemistry and Pathobiochemistry, Motol Hospital, Prague
Kruseová, Jarmila
2nd Faculty Hospital Motol, Czech Republic
Introduction: Metallothioneins (MTs) are low molecular cystein rich
proteins, which have naturally occurring Zn2+ in both binding sites (1).
Their major functions include metal transport, playing a role in oxidativereductive reactions and cell expression (2). Although MTs participate in
the carcinogenesis, their use as a predictive marker remains controversial
(3,4). Aim: to asses changes of serum MTs levels in children suffering
from cancer during different phases of therapy and after its finishing.
Method: prospective observational study involving a sample of 194
patients with solid tumours treated from 2008 – 2011. MTs were
determined in blood serum using differential pulse voltammetry –
Brdicka reaction (5).
Results: Patients with solid tumours had 6 times higher concentration of
MTs (3.4 ± 0.8 ìmol / dm³) as compared with group of healthy volunteers
(0.5 ± 0.2 ìmol/ dm³) (p<0.05, Schefe test). Concentration of MTs was
different in various solid tumours- highest in brain tumours (average level
3,16 ìmol/ dm³) and lowest level in lymphoma (2,7 ìmol / dm³). We also
noted correlation between MTs levels and side effects of anti-cancer
therapy including sepsis and renal impairment. During the pre terminal
stage, MTs levels tended to be very low.
Conclusions: preliminary indications support the hypothesis that MTs
could be a new predictive marker in children with solid tumours.
References: 1) Thirumoorthy,N et al.: Metallothionein:an overview.
World-J-Gastroenterol,2007, Feb 21: 13(7) : 993-996. 2) Eckschlager T, et
al.: Metallothioneins and cancer. Curr Protein Pept Sci. 2009;10(4):36075 3) Krizkova S, et al. Metallothionein—a promising tool for cancer
diagnostics. Bratisl Lek Listy. 2009;110(2):93-7. 4) Krizkova S, et al. Serum
metallothionein in newly diagnose patients with childhood solid
tumours. Acta Biochim Pol. 2010;57(4):561-6. 5/ Adam V, et al.
Zeptomole electrochemical detection of metallothioneins. PLoS One.
2010;5(7):e11441.
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Mapping the complexity of care requirements
is necessary in the development of
Aercare services for young adult survivors
of childhood cancer
Cox, Rachel; Beynon, Paul; Bishop, Hugh; Elson, Ruth; Stevens, Mike
Bristol Royal Hospital For Children, United Kingdom
Introduction: The Bristol Aftercare service supports adult survivors of
childhood cancer in a population of 4.5m. The SW Aftercare project*
aims to transition patients to safe and effective care as close to home as
possible but recognised that existing services at local hospitals may not
address their needs.
Method: To plan provision of services in locations outside the principal
treatment centre, a detailed audit of 122 consecutive Aftercare clinic
appointments was undertaken over 7 months.
Results: Initial diagnoses were solid tumour(38%),
leukaemia(36%), CNS tumour(11%), allogeneic BMT(12%). 45% were new
attenders. 41% of re-attenders had been seen in the previous 12 months
(76% within past 2 years). Wallace Levels of Care (2005) were 20% Level
1, 42%(Level2) and 38%(Level3). Using a local derivation of Wallace, 28%
had the highest level of care complexity (Cox 3b) including requirement
for specialist endocrinology. 34% patients were already known to
endocrinology; 7% to cardiology; 3-4% each to orthopaedics,
reproductive and respiratory services; and 43(35%) to other hospital
services. Three(2%) patients presented with a second cancer in this
period. Requested investigations included endocrine tests(33%),
echocardiogram(17%), DEXA(4%). 19(16%) required referral to other
services: cardiology(6); endocrinology(3); surgical, medical,
ophthalmology, reproductive medicine(2 each); dental(1). All specific
information given to patients was recorded: frequent topics were
cardiac(34%); fertility(26%), second cancer risk(26%); insurance(17%),
employment issues(17%); endocrine function(13%), eyes(13%), weight
control(13%). Assessment of unmet needs identified psychological
support(13%) and employment/educational support (8%) as the most
frequent concerns.
Conclusions: Development of an Aftercare service requires that patterns
and complexity of care are matched to resources available. Joint clinics
are appropriate for the high proportion requiring specialist endocrinology
care. Local access to a range of other services is required for whom
specialist advice may be needed. Managed self care is an option for those
at lowest risk. *Supported by NHS Improvement and ASWCS.
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Ischemic and hemorrhagic cerebrovascular
diseases incidence following childhood
cancer treatment. Dose response with brain
radiaon dose
El Fayech, Chiraz1; Haddy, Nadia1; Veres, Cristina1; Jackson, Angela1;
Guibout, Catherine1; Grill, Jacques2; Dhermain, Frédéric2;
Pacquement, Hélène3; Oberlin, Odile2; Thomas-Teinturier, Cécile4;
Kobayashi, Isao1; Rubino, Carole1; Le Deley, Marie Cécile2; Diallo,
Ibrahima1; de Vathaire, Florent1
1
INSERM U1018, France; 2Institut Gustave Roussy, France; 3Institut Curie,
France; 4Hôpital du Kremlin Bicêtre, France
Background: Cerebrovascular diseases are important long term
iatrogenic effects of radiotherapy for a childhood cancer (1-5).
Method: A cohort of 3 345 2-year survivors of a childhood solid cancer in
5 French centres diagnosed between 1945 and 1985 was constituted
between 1990 and 1995. Detailed information on clinic and treatment
was collected. Between 1995 and 2000, the radiation dose received by
the 2336 children who received radiotherapy was estimated in 11 sites in
the brain. From 2006 to 2011 an auto-questionnaire was sent to the
2520 still alive patients. This auto-questionnaire concerned all the
aspects of social and professional live, and potential long term iatrogenic
effects of cancer treatments. The overall response rate was 74%.
Cerebrovascular diseases reported in the questionnaire were validated
by obtaining the copies of the radiological documents. Medical records of
patients dead from a cardiac disease were obtained for validation.
Results: A total of 54 former patients developed a validated
cerebrovascular disease, of which 14 hemorrhagic ones. The radiation
dose to the prepontine cistern was the main risk factor. When taking into
account the radiation dose to the prepontine cistern, the radiation dose
to the other part of the brain did no longer play a role in the risk of
cerebrovascular disease. No significant role of chemotherapy was
observed. Brain surgery increased the risk of long term hemorrhagic
stroke. As compared to the patients who did not received radiotherapy,
those who received less than 1 Gy to the prepontine cistern had a 3.1
(95%CI: IC 95%=0.615.0) times higher risk of developing stroke, those
who received between 1 and 10 Gy had a 11.6 (95%CI; 2.2–59.6) times
higher, and those who received a heart radiation dose higher than 50 Gy
a 32.9 (95%CI: 6.2–173.1) times higher risk. In this latter group, the
cumulative incidence of stroke at 45 years of age was 19.1% (95%CI:
10.5% to 33.2%).
Conclusions: This study confirms our previous findings according to
which the radiation dose to the prepontine cistern was the main risk
factor of cerebrovascular disease following childhood cancer.
References: 1) Haddy N, Mousannif A, Tukenova T, Guibout C, Grill G,
Dhermain F, Pacquement H, Oberlinn O, El-Fayech C, Thomas-Teinturier
C, Le-Deley MC, Hawkins M, Winter D, Diallo I, de Vathaire F. Radiation
dose to the brain and long-term cerebrovascular mortality following
childhood cancer. Brain 2011; 134:1362-72. 2) Tukenova M, Guibout C,
Oberlin O, Doyon F, Mousannif A, Haddy N, Guérin S, Pacquement H,
Aouba A, Hawkins M, Winter D, Bourhis J, Lefkopoulos D, Diallo I, de
Vathaire F. Long-term overall and cardiovascular mortality following
childhood cancer: the role of cancer treatment. J Clin Oncol; 2010 ;
28:108-15. 3) Reulen RC, Winter DL, Frobisher C, Lancashire ER, Stiller
CA, Jenney ME, Skinner R, Stevens MC, Hawkins MM. Long-term causespecific mortality among survivors of childhood cancer JAMA.
2010;304:172-9.
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How do we meet the “unmet” needs of the
families at the end of treatment?

Ramanujachar, Ramya; Greene, Hannah; Wong, Anny; Potts,
Sue; Kirby, Angela
Cambridge University Hospital NHS Foundation TRust, United Kingdom
Introduction: End of treatment (EOT) is the most anticipated moment
for the growing population of children and young people (CYP) with
cancer. It brings a range of complex emotional/psychological challenges
such as anxieties about recurrence, stresses of returning to a ‘normal’ life
and feelings of abandonment by their health care professionals (HCP)1,2,3
Aims: 1.Provide a forum for parents of CYP for addressing their
emotional/psychosocial issues at EOT with their HCP.
2.Use these parents’ experiences to deliver safe and sustainable followup services to address their “unmet needs”.
3.Costing of this service.
Method: Population:Parents of CYP treated in the East Anglia region who
were within 2years EOT were invited to “EOT day” workshops in Feb and
May 2011.
Method: “EOT day” workshops catered to the most recurring themes
identified by an earlier survey. This included sessions with the
psychologist, physiotherapist, counsellor, nutritionist, play specialist,
paediatric oncologist and clinical nurse specialist. A “worry thermometer
(WT) distress scale”4 was included to identify other “unmet needs” that
necessitated further exploration. A socialising lunchtime was also
incorporated. A series of three monthly workshops were planned.
Results: 15 parents of 9 CYP EOT attended the two workshops. Most
parents identified that the session on understanding late effects was very
informative and socialising with their peers useful.
Evaluation summary:
•Normalising the feelings parents may experience at the EOT.
•Understanding that it won’t necessarily be as they expect.
•Direction of their life may change dramatically.
•WT identified individual needs of the families for further service
allocation.
Costings: The day incurred no extra costs or man hours. The lunch and
venue was sponsored.
Conclusions: Emotional/psychosocial support can be delivered to
families in a cost effective way at the EOT. Peer support and education is
vital in building a sustainable model of EOT care.
References: 1.Stuber ML, et al: Posttrauma symptoms in childhood
leukaemia survivors and their parents. Psychosomatics 1996; 37(3):254261.
2.Dahlquist L M, Czyzewski D I, Jones C L: Parents of children with cancer;
A longitudinal study of emotional distress, coping style and martial
adjustment two and twenty months after diagnosis. Journal of Pediatric
Psychology 1996; 2(4): 541-554.
3.Poder U, Ljungman G, Von Essen L: Posttraumatic stress disorder
among parents of children on cancer treatment; a longitudinal study.
Psychooncology 2008;17(5); 430-7.
4.Devised by Dr Mary Taj and Dr Lesley Edwards, Royal Mardsen Hospital,
Sutton, Surrey, UK.
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Empowerment of survivors - Evaluaon of a
survivor/parent and praconer held treatment
summary and long term follow up care plan
(TS/CP) for children and young people
Levitt, Gill1; Smith, Ed2; Gibson, Faith3; Morris, Patricia4; Tapp, Judi4; Pye,
Kate5
1
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Introduction: 78% of paediatric patients in the UK now survive a cancer
diagnosis1; As a result there are over 15,000 adult survivors of childhood
cancer2 with over half having significant problems3. To assist in providing
appropriate cost effective care, Landier4 recommends the use of a TS/CP.
This method ensures collaboration with family and survivor, in addition
provides information to health care professionals (HCP) involved in their
care. Providing this information may empower survivors to take on some
aspects of managing their LTFU care needs. Aims To develop and assess
the acceptability of a TS/CP.
Method: Great Ormond Street Hospital and The Christie collaborated to
develop age specific TS/CP templates. Core content included patient
demographics, diagnosis, treatment summary, potential late effects and
specific surveillance as required. During development the template was
issued to parents/survivors and HCP and their views sought. TS/CPs were
then issued to survivors, their parents (as appropriate), and HCP in
shared care hospitals and primary care. Five sites participated in the
evaluation. A survey was then conducted 6 months after participants
were issued with the TS/CP.
Results: A total of 148 TS/CPs were completed and delivered across all
test sites. Survivors ranged between 12-35 years of age, 1 -26 years off
treatment. 83% of young people, 88% of parents, 94% of shared care
doctors, and 90% of general practitioners found the document useful,
showing high levels of acceptability across all areas.
Conclusions: We have demonstrated that both users and HCP view the
TS/CP used in this survey positively. Its use as a communication vehicle
was validated. Ongoing evaluation to ascertain the effect on improving
the long term care of survivors is necessary.

L: 34
Renal leukemic inﬁltraon at diagnosis of
childhood acute lymphoblasc leukemia (ALL):
is it a risk factor for developing hypertension?
Frey, Eva; Kager, Leo; Attarbashi, Andishe
St. Anna Children´s Hospital, Austria
Hypertension is a well known late effect after treatment of childhood
ALL; and most often described as part of a metabolic syndrome, including
obesity, insulin resistance and dyslipidemia. We observed that some
children, who developed hypertension without evidence of a metabolic
syndrome had sonographically proven kidney infiltrations at diagnosis of
ALL; and this prompted us to retrospectively analyze all children who
were treated according to the BFM protocols in the St. Anna Children’s
Hospital between 1986 and 2006; in order to evaluate a possible
correlation between initial leukemic renal infiltration and the
development of hypertension. A total of 494 children were treated for
ALL at this single centre; and 58/494 patients (12%) had renal infiltration
at diagnosis of ALL. This investigation focused on patients in first CCR.
Moreover, patients who had undergone SCT were excluded; and a total
of 41patients (T-ALL, N=7; B-lineage ALL, N=34) remained for analyses.
Hypertension developed in 6 (15%) of these 41 patients. Of note, all 6
patients had T-ALL immunophenotypes. Interestingly, none of the 6
children had a metabolic syndrome at onset of hypertension; and the
body mass index in each of these 6 patients was below 25. Ultrasound
examinations of the kidneys at the onset of hypertension revealed
pathologies in all 6 patients; there was a reduction in size and structural
abnormalities compatible with scares. DMSA scans were performed in 4
patients and confirmed the presence of scars. Of note, none of the 34
patients with B-lineage ALL who had evidence of renal infiltrations at ALL
diagnosis developed hypertension. Clearly, our investigation has
considerable limitations and does not allow drawing any firm conclusions
from this small retrospective analysis. However, the fact that all but one
of the 7 children with T-ALL who presented with renal infiltrations at
diagnosis developed sonographically detectable scars in the kidneys and
a clinical phenotype – i.e., hypertension without evidence of metabolic
syndrome, is remarkable. As none of the 34 patients with B-lineage ALL
but 6 out of 7 patients with T-ALL developed long-term renal problems,
we conclude that there is a lineage difference in the risk of long-term
renal problems after initial renal involvement in children with ALL. Based
on this observation, we suggest investigating this important issue
urgently in a large patient cohort.

References: 1. Cancer Research UK. (2011) Childhood cancer - UK
statistics. Cancer Research UK; Available
http://info.cancerresearchuk.org/cancerstats/childhoodcancer/index.ht
m 2. Phillips B, Slack, R, Light K, Heirs M, Suekarran S, (2010) MacMillan
and the Department of Health as part of the National Cancer
Survivorship Initiative programme. Models of Care for Follow up of
Childhood Cancer Survivors: A Systematic Review. 3. Oeffinger, K.C.,
Mertens, A.C., Sklar, C.A., Kawashima, T., Hudson, M.M., Meadows, A.T.,
Friedman, D.L., Marina, N., Hobbie, W., Kadan-Lottick, N.S., Schwartz,
C.L., Leisenring, W. & Robison, L.L. (2006) Chronic health conditions in
adult survivors of childhood cancer. New Engl J Med, 355, 1572-1582. 4.
Landier W, Wallace WHB, Hudson MM, (2006), Long-term follow-up of
pediatric cancer survivors: education, surveillance, and screening.
Pediatric Blood Cancer, 46:149-158. Funding National cancer Survivorship
Initiative (NCSI)
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The Role Of Clinical Endocrinologists In The
Follow-Up Care Of Cancer Survivors In The UK

Greenfield, Diana1; Toogood, Andrew2
Sheffield Teaching Hospitals NHS FT, United Kingdom; 2University
Hospitals Birmingham NHS Foundation Trust, United Kingdom
1

Background: Increasing numbers of children and adults are surviving
cancer and living with the consequences of their disease or its treatment.
The commonest long term consequences observed following childhood
cancer are endocrine and there is a growing body of evidence indicating
that adults treated for malignant disease are also at risk of endocrine
dysfunction.
Aim: To determine the involvement of Endocrinologists in the
management of cancer survivors and resources that will improve the
outcome of this growing patient cohort.
Method: Clinical members of the Society for Endocrinology were invited
to complete an online questionnaire.
Results: 110 physicians (64% male) responded of whom 60.9% were
involved in the care of cancer survivors. Respondents cared for patients
treated during childhood (18%), adulthood (20%) or both (62%), but only
31% had a dedicated late effects clinic. 97% felt the Endocrinologist
should be part of the late effects MDT and 92% agreed that standardised
guidelines and specialist nursing support would help them provide a
clinically appropriate late effects service. 86% of Endocrinologists felt
they would benefit from specific training in endocrinology.
Discussion and recommendations: The survey demonstrated that
Endocrinologists are engaged in the care of cancer survivors although
provision is not universal. The survey identified the need for guidelines
for the management of late effects of cancer managed in adulthood.
Endocrinologists should form part of a multidisciplinary team delivering
late effects care, but are well placed to deliver the complex care these
patients need.

L: 36
Fractures among long-term survivors of
childhood cancer: A report from the Childhood
Cancer Survivor Study (CCSS)
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Introduction: Reductions in bone mineral density (BMD) have been
reported among children during treatment for cancer and among
childhood cancer survivors1, 2. Although low BMD has been shown to
increase susceptibility to fracture among ageing adults in the general
population3, 4, little is known about the risk of fracture among long-term
survivors of childhood cancer.
Aim: To ascertain the prevalence of and risk factors for fractures among
individuals participating in the Childhood Cancer Survivor Study (CCSS).
Method: Analyses included 7414 >5 year survivors of childhood cancer
diagnosed between 1970-86 who completed the 2007 CCSS follow-up
questionnaire and a comparison group of 2374 siblings5. Generalized
linear models stratified by sex were used to compare the prevalence of
fractures between survivors and siblings.
Results: The median age at follow-up among survivors and siblings was
36.2, (range: 21.2-58.8) and 38.1 years (range: 18.4-62.6), respectively
with a median 22.7 years of follow-up after cancer diagnosis for
survivors. Approximately 35% of survivors and 39% of siblings reported
≥1 fractures during their lifetime. The prevalence of fractures was lower
among survivors than siblings, both in males (prevalence ratio=0.88,
95%CI=0.81-0.95, p=0.0008) and females (prevalence ratio=0.95,
95%CI=0.86-1.04, p=0.2616). In multivariable analyses, older age at
follow-up, white race, exposure to methotrexate and balance difficulties
were associated with increased prevalence of fractures among female
survivors (p<0.0154). Among male survivors, only smoking history and
white race were associated with an increased prevalence of fracture
(p<0.001).
Conclusions: Findings from this study indicate that the prevalence of
fractures among young adult survivors is not increased compared to that
of siblings. Further follow-up of our cohort is required to determine if the
prevalence of fracture will remain comparable to siblings, or whether in
time, the risk of fracture will rise to a rate above that observed in siblings.
References: 1. Hesseling, P.B., et al., Bone mineral density in long-term
survivors of childhood cancer. Int J Cancer Suppl, 1998. 11: p. 44-7.
2. Warner, J.T., et al., Relative osteopenia after treatment for acute
lymphoblastic leukemia. Pediatr Res, 1999. 45(4 Pt 1): p. 544-51.
3. Johnell, O. and J.A. Kanis, An estimate of the worldwide prevalence
and disability associated with osteoporotic fractures. Osteoporos Int,
2006. 17(12): p. 1726-33. 4. Schuit, S.C., et al., Fracture incidence and
association with bone mineral density in elderly men and women: the
Rotterdam Study. Bone, 2004. 34(1): p. 195-202. 5. Robison, L.L., et al.,
The Childhood Cancer Survivor Study: a National Cancer Institutesupported resource for outcome and intervention research. J Clin Oncol,
2009. 27(14): p. 2308-18.
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Introduction: There is evidence [1] suggesting that peripheral
neuropathy (PN), an acute complication of platinum or vinca-alkaloid
chemotherapy exposure [2], may persist as an adverse effect of
treatment for childhood solid malignancies.
Aim: To ascertain the treatment-related prevalence of clinically
significant PN among adult survivors of childhood non-CNS solid tumors,
and to evaluate the impact of PN on function.
Method: Survivors of solid tumors enrolled in the St. Jude
Lifetime Cohort (SJLife)[4], a study designed to ascertain medical late
effects in childhood cancer survivors 10+ years from diagnosis, completed
a comprehensive clinical visit, including medical record abstraction and
grading on the modified total neuropathy scale (mTNS) [3]. Those with
scores > 4 were classified with prevalent PN. Participants also completed
the six minute walk test (6MWT) as a measure of functional mobility.
Associations between treatment and PN were evaluated in logistic
regression models. Mean distances on the 6MWT were compared among
those with and without PN with a two-sample t-test.
Results: Among the initial subgroup of 422 solid tumor survivors
recruited to SJLife, 327 (77.5%) were evaluated. They were a median age
of 33 (19-60) and a mean of 26 (11-45) years from diagnosis. The
prevalence of PN was 24.5% overall, and 23.1% and 47.1%, among those
exposed to vinca-alkyloids or platinum respectively. In adjusted models,
those exposed to platinum were 3.6 (95% CI 1.7-7.6) times more likely
than those not exposed to have PN. The odds of PN increased with
increasing platinum dose (p < 0.05). The most common PN sign/symptom
was absent deep tendon reflexes (84%). Mean 6MW distance was 60
meters less among those with compared to those without PN (p < 0.001).
Conclusions: Clinically significant PN was prevalent in one-fourth of
childhood solid tumor survivors. This impairment appears to be
associated with reduced functional mobility.
References: 1. Ramchandren S, Leonard M, Mody RJ, Donohue JE, Moyer
J, Hutchinson R, Gurney JG: Peripheral neuropathy in survivors of
childhood acute lymphoblastic leukemia. J Peripher Nerv Syst 2009,
14(3):184-189. 2. Windebank AJ, Grisold W: Chemotherapy-induced
neuropathy. Journal of the Peripheral Nervous System 2008, 13(1):27-46.
3. Wampler MA, Miaskowski C, Hamel K, Byl N, Rugo H, Topp KS: The
Modified Total Neuropathy Score: A Clinically Feasible and Valid Measure
of Taxane-Induced Peripheral Neuropathy in Women With Breast Cancer.
J Support Oncol 2006, 4(8):W9-W16. 4. Hudson MM, Ness KK, Nolan VG,
Armstrong GT, Green DM, Morris EB, Spunt SL, Metzger ML, Krull KR,
Klosky JL et al: Prospective medical assessment of adults surviving
childhood cancer: study design, cohort characteristics, and feasibility of
the St. Jude Lifetime Cohort study. Pediatric blood & cancer 2011,
56(5):825-836.
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Introduction: Childhood cancer survivors face significant risks of longterm complications from cancer and its treatment. These complications
may affect later demand for prescription drugs, an important component
of follow-up care.
Aim: To examine prescription drug utilization among childhood cancer
survivors compared with the general population, and to determine
factors associated with prescription drug use.
Method: All 1237 five-year survivors of cancer diagnosed from 1970 to
1996 at ages 0-14 in British Columbia, Canada, as well as a 10-times ageand gender-matched randomly selected comparison group, were
identified from population-based registries. Prescription drug utilization
was examined from 2002-2004 using administrative datasets.
Results: After adjustment for sociodemographic factors, survivors were
as likely to receive a prescription drug as those in the general population
sample (RR=1.08 95% CI=1-1.18). However, among those who received
prescriptions, survivors were more likely to have higher numbers of
prescriptions (RR=2.09 95% CI=2.06-2.13), to receive prescriptions for
longer duration (RR=2.84 95% CI=2.83-2.85), and to use a greater
number of different drugs than comparators (RR=1.46 95% CI=1.42-1.5).
Among survivors with at least one prescription, females filled more
prescriptions than males (RR=1.59 95% CI=1.55-1.62), and were more
likely to receive a greater variety of drugs, such as cardiovascular drugs
(RR 1.59 95% CI=1.04-2.42), and hormones excluding contraceptives
(RR=1.45 95% CI=1.19-1.78). Survivors over the age of 23 years received
more prescriptions than younger survivors (RR=1.44 95% CI 1.41-1.47).
Brain tumour and bone cancer survivors received the highest number of
prescriptions (RR=2.14 95% CI=2.07-2.21, RR=1.58 95% CI=1.50-1.68
respectively). Those who received any radiation had more prescriptions
overall (RR=1.55 95% CI=1.5-1.6), compared with those who received
surgery alone. Overall, sociodemographic factors did not influence
prescription drug utilization.
Conclusions: Childhood cancer survivors receive more drug prescriptions
than their peers without a prior cancer, presumably due to cancerrelated late morbidity.
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Introduction: The childhood cancer survival rate has improved with
medical advances. However, childhood cancer survivors suffer from late
complications, such as second cancers and post-traumatic stress disorder
(PTSD) even after treatment, which affects their job-hunting and
distresses them as well as their parents.
Aims: This study clarified the risk factors disturbing the well-being of
parents of childhood cancer survivors using a qualitative research
method, and examined necessary support.
Method: After informed consent was obtained from the parents (four
mothers and two fathers) of childhood cancer survivors who live and
work in Kagawa Prefecture, a semi-structured interview was conducted.
For analysis, verbatim records which were prepared from the interview
contents were classified into similar categories.
Results: Five risk factors and parents’ stress responses caused by risk
factors were extracted.
Regarding [Restriction of employment for survivors], “Finding local jobs”,
“Decreased physical strength”, “Adversely affected by disability”, and
“Refusal to prepare a medical certificate required when working” caused
parents’ anxiety.
Regarding Survivors maladaptation to school work, “Leaving school”,
“Less diligent attitude”, “Troubles at school”, and “Difficulty in school
performance owing to outpatient visits” caused parents’ Distress and
Feelings of self-reproach.
“Children’s anxiety”, “Living with cancer”, “Recurrence”, “Late effects”,
“Psychosomatic burden caused by life events”, “Children’s
deconditioning”, “Injury”, “Prejudice”, and “Disapproval of enrolling in life
insurance” owing to Childhood cancer survivors caused Anxiety, Distress
and Feelings of self-reproach.
Regarding [Disclosure], “Children’s mistrust induced by non-disclosure”,
“Avoidance of talking about the disease”, and “Children’s desperation
after disclosure” caused parents’ distress.
Regarding [Sense of estrangement in survivors siblings], “Feeling of
distance from siblings”, “Loneliness of siblings”, and “Sick children are
taken good care of” caused feelings of self-reproach and distress.
Conclusions:The parents of childhood cancer survivors continued to
encounter the anxiety, distress, and feeling of self-reproach caused by
their children’s disease even over time. The results also revealed that
they encountered distresses associated with life events such as school
work and seeking employment. Therefore, it is necessary to continue
long-term mental support for them.
It was also revealed that parents suffer from siblings’ sense of
estrangement which parents caused during hospitalization of their
children with cancer. Therefore, it is necessary to provide support to
secure time for parents to be involved with the other siblings as a parent
while they are involved with their children with cancer in hospital, in
order to avoid causing siblings’ sense of estrangement and parents’
feelings of self-reproach.
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Introduction: Late effects research in childhood cancer survivors (CCS)
requires carefully designed studies, well-defined study populations, and
uniform data collection procedures. We present new, preliminary
descriptive characteristics on the Dutch Childhood Oncology Group
LATER cohort of 5-yr CCS.
Aim: Establish a well-defined retrospective cohort of CCS with nearcomplete inclusion and vital status follow-up and uniformly registered
treatment data for future late effects research.
Method: We established a hospital-based cohort including all patients
treated for childhood cancer (all ICCC-3 groups and multifocal/systemic
Langerhans Cell Histiocytoses) at ages 0-17 yrs, in 7 academic pediatric
oncology departments (1960-2001). Cohort members were identified
through systematic, prospectively maintained patient listings from
pediatric oncology, pediatrics, and other departments, and from hospitalwide archives, to avoid selective entry in the cohort. Completeness was
checked against the trial databases and cancer registries. Current vital
status was ascertained from the hospitals’ patient information systems
and municipal resident registries. Diagnosis and treatment details were
collected according to a uniform protocol and entered in local databases,
which were then merged into the DCOG-LATER registry database.
Results: Currently the cohort consists of 6384 five-yr survivors of
childhood cancer, of whom 9.6% were deceased as of 3.1.2011). Among
those alive, 14% are aged <18 yrs. Therapy for primary tumor or
recurrences included any surgery (65%), chemotherapy (73%),
radiotherapy (42%), and other types of treatment (52%). We are now
piloting our questionnaire survey and biospecimen collection for
biobanking. In the upcoming 12 months we plan to implement our new
web-based database system, conduct a self-administered questionnaire
survey, perform record linkage with nation-wide databases, and start
DNA collection and accrual for the diagnostic research program “Q2008”.
Conclusions: The DCOG-LATER registry cohort is a large, rich, and
methodologically sound resource for future observational, clinical, and
genetic research into late effects of childhood cancer treatments.
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Background: Studies on late effects in childhood cancer survivors (CCS)
are important to reduce excess morbidity and mortality. Large late effects
studies till now have mostly been done using questionnaires and
database linkage. Therefore we started a research project called DCOGLATER-Q2008, for which we will invite all CCS for a full assessment of
(a)symptomatic health problems.
Aims: To evaluate prevalence rates of late effects in relation to
(treatment related) risk factors • To evaluate whether additional
diagnostic tests will detect more accurate / earlier (a)symptomatic late
effects • To gain more insight into pathophysiological mechanisms of late
effects • To collect information on education, socio-economic status, life
style, medical history, and quality of life.
Method: We identified a hospital-based cohort including all 6384 5-yr
CCS treated in the 7 pediatric oncology centers between 1960 and 2002,
with complete data on diagnosis and treatment. In 2012 we will start to
invite all eligible CCS, known to be alive, and a control group of healthy
relatives to the outpatient clinic. All participants will receive
questionnaires. Self reported health problems will be validated by a
research physician. Furthermore, participants will undergo a full medical
assessment and a venapuncture (to assess organ function, biomarkers,
and genetic susceptibility). Finally, a selection of participants (based on
specific research questions) will undergo additional diagnostic tests, like
an echocardiography, a MRI of the brain, a spirometry, semen analysis, a
mammography and breast MRI, endocrinological tests, a bone mineral
density assessment, and additional questionnaires on psychosocial and
neuropsychological issues.
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Introduction: Is there a difference between physical long-term lateeffects, induced by a cancer or its treatments during childhood, noted by
medical experts and what patients feel about their health?
Method: Physical health problems declared by 192 young adults (selfreported late-effects), treated for a childhood cancer diagnosed between
1987 and 1992 included in the population-based Childhood Cancer
Registry of the Rhône-Alpes Region, were analyzed. On the same time,
the complications they suffer from, noted by the physicians (recordcollected late-effects), were collected from medical records. We
compared figures, frequencies and similarity between self-reported and
record-collected late-effects.
Results: The young adults from our cohort suffer from a lot of sequelae.
Indeed, among a total of 14 types of physical complications studied, the
overall number of late-effects for one patient varied from 0 to 11 selfreported late-effects (mean value 2.8±2.1) and from 0 to 8 recordcollected late-effects (mean value 1.8±1.7). We noted one or more
complication in 150 patients (78.1%) and 172 patients out of 192
(89.6%), declared at least one health problem. Whatever was the type of
complication, frequency of self-reported late-effects was generally higher
than record-collected late-effects frequency, but variable according to
the type. On one hand, patients sometimes had a wrong knowledge of
the health problems they suffer from. For example, only one among the
8 patients suffering from cardiomyopathy reported it. On the other hand,
medical long-term follow-up could be better adapted to the feel of the
patients towards some sequelae as alopecia, which was more declared
by patients than noted in medical records.
Conclusions: There is a significant difference between information from
medical records and patients’ self-reports. These results argue in favour
of a more carefully listening of the patients’ expectations.

Results: All research protocols have been written, ethical approval is
submitted and funding for the start of the study has been obtained
Conclusions: The study will contribute to a more accurate insight in
health problems in CCS, to development of evidence-based
recommendations for follow-up, with accurate screening tests.
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Introduction: Childhood cancer survivors lack easy access to
comprehensive information on life after cancer. This includes valid and
easily understandable sources on long-term medical impact of diagnosis
and treatment, support groups, organisations, books and articles, meetings
and events. A website providing and linking this information is needed.
Aim: To develop SurvivorNet by improving dissemination of good clinical
practice, patient information and effective communication employing the
World Wide Web by further optimisation, through utilisation of the new
social media.
Method: A standard .org domain was used to publish an HTML-based
website integrating various plug-ins and third party software, including
Word Press v. 3.1. This was used to coordinate profiles across many
different social media websites and to facilitate cross-linking and
networking through ‘SurvivorNet.org’.
Results: Traditional and evolving marketing and public relations
techniques can be successfully exploited to optimise delivery of
information to patients, their families and medical professionals via
utilisation of the numerous possibilities of the Internet.
Conclusions: Dissemination of certified medical information through
social media contributes efficiently to meeting the information needs of
Childhood Cancer Survivors and other interested parties.
Reference:
www.survivornet.org
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Introduction: Childhood cancer survivors (CCS) are at risk of cardiac
disease induced by previous cancer treatment. There is worldwide
consensus that CCS therefore require long-term follow-up care. The Late
Effects of Childhood Cancer task force of The Dutch Childhood Oncology
Group (DCOG LATER) developed follow-up guidelines for the care of CCS,
including a guideline for follow-up of cardiac dysfunction.
Aim: To describe the method of guideline development, summarize the
available evidence and present the final recommendations of the DCOG
LATER cardiac guideline for clinical practice.
Method: A multidisciplinary working group specified clinical questions
that should be answered to get to recommendations for the cardiac
guideline. These were focused on asymptomatic cardiac dysfunction. We
performed short or extensive evidence summaries depending on the
clinical question and determined methodological quality of individual
studies and levels of evidence in order to answer all clinical questions.
When evidence was lacking for our specific population, we carefully
extrapolated evidence from other populations. Final recommendations
were based on evidence and consensus.
Results: Various levels of evidence were found for the different clinical
questions. There was high level evidence for the increased risk of cardiac
dysfunction in CCS and its main risk factors (anthracyclines, cardiac
radiotherapy). Evidence was lacking regarding the prognosis, diagnosis
and treatment of asymptomatic cardiac dysfunction in CCS. We
recommended echocardiographic screening for asymptomatic cardiac
dysfunction in CCS treated with cardiotoxic treatments and counseling of
the individual survivor about potential advantages and disadvantages of
our screening recommendations.
Conclusions: In the DCOG LATER cardiac guideline, we recommend riskbased screening for cardiac dysfunction based on echocardiography in
CCS, but it should be noted that recommendations are not completely
supported by evidence in CCS. Future research should be focused on the
prognosis, diagnosis and treatment of CCS with cardiac dysfunction.
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Introduction: Young male cancer survivors are at increased risk of long
term complications including metabolic syndrome, cardiovascular
disease and osteoporosis, either due to the disease or because of
treatment related androgen deficiency (hypogonadism).
Aim: The objective was to investigate the need of preventive androgen
replacement therapy in men treated for testicular cancer (TC) or
childhood cancer (CC).
Method: N=409 male CC-survivors (18-50 years), n=160 TC-survivors and
a corresponding number of age-matched controls were invited for
investigation of indications of cardiovascular disease (ECG, ankle-brachial
index), metabolic disturbances (fP-glucose, fP-insulin, HOMA-ir) and
changes in bone mineralization/body composition (DEXA-scan;
anthropometry). These endpoints were related to presence/absence of
biochemical hypogonadism (BH) defined as S-testosterone <10 nmol/L
and/or S-LH >10 IU/L and/or androgen replacement.
Results: So far, n=102 CC, n=86 TC and n=99 controls have been
investigated. Compared to controls, the OR for BH was 2,3 (p=0,04) and
3,4 (p=0,002) for CC and TC patients, respectively. BH was associated
with increased fP-glucose, fP-insulin and HOMA-ir, and lower Z-score and
T-score (bone mineral density) for hip and back.
Conclusions: Hypogonadism risk is increased in young male cancer
survivors and implies impaired glucose tolerance and lowered bone
mineralization, suggesting increased risk of metabolic disease and
osteoporosis.
References: de Haas et al. Lancet Oncol 11:193–203, 2010
Haugnes et al. Ann Oncol 18:241-248, 2007
Hege et al. J Clin Oncol 28:4649-4657, 2010
Kaste Pediatr Radiol 34:373-378, 2009
Romerius et al. J Clin Endocrinol Metab 94:4180-4186, 2009

Introduction: Two previous large-scale investigations assessed the total
burden of morbidity and mortality experienced by childhood cancer
survivors1-3; one based on clinical evaluations1, another using
questionnaire data for outcomes2-3.
Aim: To address the risk of adverse health outcomes, using national
registry and questionnaire data, in childhood cancer survivors in Britain
to inform effective clinical long term follow-up.
Method: Using the British Childhood Cancer Survivor Study, a
population-based cohort of 17,981 5-year survivors of childhood cancer,
14,836 were eligible for a questionnaire which addressed non-neoplastic
morbidity. Incident second primary neoplasms (SPNs) and deaths were
ascertained by flagging survivors at the National Health Service Central
Registers. Each non-neoplastic health outcome was graded using the NCI
Common Terminology Criteria for Adverse Events4. The cumulative
incidence of fatal and non-fatal (≥grade 3) adverse health events of
specific types were estimated.
Results: The highest cumulative incidence of a fatal event by 45 years of
follow-up related to SPNs, cardiovascular and pulmonary conditions
(Table 1). The highest cumulative incidence of a non-fatal event related
to vision, cardiovascular and endocrine conditions, and SPNs.
Table 1 Cumulative incidence of specific conditions at 45 years from
childhood cancer diagnosis
Conclusions: Long-term risks of non-neoplastic conditions are substantial
overall: fatal 5%; non-fatal 42%. The presentation would explore
variations in these risks, by childhood cancer type and treatment,
providing a basis for planning clinical follow-up.
References:
1.Geenen MM, et al. JAMA 2007; 297:2705-15.
2.Oeffinger KC, et al. N Engl J Med 2006; 355:1572-82.
3.Diller L, et al. J Clin Oncol 2009; 27:2339-55.
4.Cancer Therapy Evaluation Program, Common Terminology Criteria for
Adverse Events, Version 3.0, NCI, March 31, 2003.
(http://ctep.cancer.gov).
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Introduction: Adverse events (AEs) occur in the majority of childhood
cancer survivors; especially in those treated with cranial radiotherapy
(CRT).1-3 When a dose-effect relationship is assessed, often the total CRT
dose is used, ignoring fractionation size, even though the latter is the
dominant factor in determining late effects.4
Aim: To evaluate the prevalence and severity of AEs, and treatmentrelated risk factors in childhood cancer survivors who had CRT, and to
assess a dose-effect relationship using the equivalent dose in 2-Gy
fractions (EQD2) which embodies both total dose and fractionation size.4
Method: Our cohort consisted of 1362 Dutch ≥5-year childhood cancer
survivors, diagnosed between 1966-1996.2 CRT was delivered in 285
children either as brain irradiation only, or as part of craniospinal
irradiation (CSI), or total body irradiation (TBI). Individual overall CRT
doses were calculated as EQD2, and for each treatment group, i.e.
EQD2_BRAIN, EQD2_CSI, and EQD2_TBI. Using multivariable logistic
regression we analyzed the EQD2 in relation to the prevalence and
severity of AEs, adjusting for gender, age at diagnosis, follow-up time,
and treatment-related factors.
Preliminary Results: We saw a high prevalence of AEs in CRT survivors;
over 80% had more than 1 AE, and almost half had at least 5 AEs, both
significantly more in comparison with survivors not treated with CRT.
Additionally, in CRT survivors the AEs were more often severe.
Apart from other AEs, the most frequent AEs were alopecia, cognitive,
endocrine, metabolic and neurologic events. Using the EQD2, showed
a dose-effect relationship for these and other AEs. However, for most
AEs, there was no clear contrast in the dose-effect relationship per
treatment group.
Conclusions: Our preliminary results confirm that CRT increases the
prevalence and severity of AEs in childhood cancer survivors. We
demonstrated a relationship between the EQD2 and AEs, and consider
the EQD2 to be a suitable measure for the evaluation of AEs.
References: (1) Duffner PK: Long-term effects of radiation therapy on
cognitive and endocrine function in children with leukemia and brain
tumors. Neurologist 10:293-310, 2004
(2) Geenen MM, Cardous-Ubbink MC, Kremer LC, et al: Medical
assessment of adverse health outcomes in long-term survivors of
childhood cancer. JAMA 297:2705-2715, 2007
(3) Oeffinger KC, Mertens AC, Sklar CA, et al: Chronic health conditions in
adult survivors of childhood cancer. N Engl J Med 355:1572-1582, 2006
(4) Joiner MC, Bentzen SM: Fractionation: the linear-quadratic approach,
in Joiner MC, van der Kogel A (eds): Basic Clinical Radiobiology (ed 4).
London, Hodder Arnold, 2009, pp 102-117.

88

L: 48
Clinical trial parcipaon in Swiss children
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Introduction: It has been claimed that inclusion into clinical trials
improves long-term outcomes of children diagnosed with cancer. Little is
known about factors affecting trial participation in Switzerland.
Aims: We aimed to describe clinical trial participation of children
diagnosed with cancer in Switzerland and to identify factors associated
with trial participation.
Method: From the Swiss Childhood Cancer Registry, we extracted data of
all Swiss resident children diagnosed with cancer at age 0-15 years
between 1980-2010, excluding those with retinoblastoma. We used
multivariable logistic regression to detect factors associated with trial
participation.
Results: Of 4737 patients, 3064 (65%) were reported to be enrolled in
trials, 944 (20%) to be treated according to protocol but not officially
included and 615 (13%) to be treated otherwise. Trial participation varied
by diagnosis (p<0.001): leukaemias (83%), lymphomas (73%), hepatic
tumours (74%), renal tumours (70%) Langerhans cell histiocytosis (66%),
neuroblastoma (64%), soft tissue sarcomas (62%), bone tumours (67%),
germ cell tumours (38%), CNS neoplasms (30%) and other tumours
(17%). Enrolment did not vary by time when adjusted for diagnosis:
OR=1.18 and 1.07 for those diagnosed 1990-1999 and 2000-2009
respectively compared to those diagnosed 1980-1989 (p=0.082).
Conclusions: Reported trial participation of oncology clinics in
Switzerland varied according to diagnosis. Further research will show
whether trial participation has affected long-term outcome.
References: Stiller. ArchDisChild. 1989;64(5):657-661. Stupnicki.
MedPediatrOncol. 1995;25(2):79-83. Wagner. MedPediatrOncol.
1995;24(5):281-286. Shochat. CACancerJClin. 2001; 51(2):19-130.
Peppercorn. Lancet. 24 2004;363(9405):263-270. Koschmann. Arch
Pediatr Adolesc Med. 2010;164(3):214-217.
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Introduction: Surviving cancer may have long-term psychosocial as well
as medical implications (1). Approaches to addressing both aspects of
care is increasingly recognised and requires involvement of a multidisciplinary team (2). Previous studies report pain, fatigue, psychological
and information needs as common issues (3). Holistic needs are not
always recognised due to both patient reluctance to raise them and
clinicians neglect in asking them (4).
Aim: To identify the long-term holistic needs of cancer survivors
diagnosed during childhood, adolescence and early adulthood using the
Sheffield Profile for Assessment and Referral for Care (SPARC) assessment.
Patients: 24 consecutive survivors seen in the nurse led late effects clinic
completed a SPARC Holistic Needs Assessment as part of routine clinical
follow-up. Mean age of diagnosis was 14.8y (3-25y). Mean time since
treatment was 20.5y (7-42y).
Method: SPARC contains 45 questions covering 7 areas of potential
concern. Patients rated the degree to which they have been bothered or
stressed by a symptom or issue in the past month. Descriptive statistics
were calculated using SPSS v16.0.
Results: The two most prevalent concerns (“quite a bit” or “very much”)
were physical (fatigue) and psychological (feeling in a low mood)
(11/24(46%)and 9/24(38%) respectively). 3/24 (13%) were concerned
about late effects. 7/24 (29%) felt anxious.
Conclusions: Holistic needs assessment of long term survivors identified
persistent fatigue and low mood as common problems. Health Care
Professionals should be aware that long term survivors may have unmet
needs (5). This service evaluation is limited due to low numbers, but
these clinical observations indicate more routine and detailed evaluation
in this population is required.
References:
1.Pigott C et al. Unmet needs in cancer patients:development of a
supportive care screening tool (SNST). Support Care Cancer.
2009 17:33-45
2. Jones BL, Parker-Raley J and Barczyk A. Adolescent Cancer
Survivors:Identity Paradox and the Need to Belong. Qual Health Res
published online 29 March 2011.
3. Armes J et al. Patients’ Supportive Care Needs Beyond the End of
Cancer Treatment: A Prospective, Longitudinal Survey. Journal of Clinical
Oncology 2009 27(36)6172-6179
4. Fitzsimmons D et al. Differences in perception of quality of life issues
between health professionals and patients with pancreatic cancer.
Psycho-Oncol 1999 8(2)135-143
5. National Cancer Action Team. Holistic Needs Assessment for People
with Cancer: A practical guide for health care professionals. NCAT 2011
wwwncat.nhs.uk.
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Introduction: Childhood ALL survivors have increased risk of cardiac
disease. Small density lipoproteins (sdLDL) are atherogenic and have not
been studied in this population.
Aim: 1) Determine prevalence of sdLDL phenotype in ALL survivors, and
identify associated treatment factors. 2) Assess relationship between
different measures of body fat and sdLDL.
Method: We conducted a cross-sectional analysis of 110 ALL survivors
(median age, 23.5 years). Lipid sub-fractions were measured with Vertical
Auto Profile-II (Atherotech, Birmingham, AL). Patients with >50% of LDL-c
in sdLDL fractions (LDL3+4) were classified as having atherogenic pattern.
Visceral and subcutaneous adipose tissue (VAT, SAT) volumes were
measured by abdominal CT. Analyses were adjusted for age, gender,
smoking and hypertension. Fischers exact test and multivariate linear
regression were used for statistical analyses.
Results: While the mean LDL-c was 108.7±26.8 mg/dl, 36.4% (40/110)
ALL survivors had the atherogenic pattern. Atherogenic pattern was more
common in males (26/47) than females (14/63; 55.3% vs 22.2%; P=0.01).
Among the 32.7% (36/110) survivors who had a normal body mass index
(BMI: 18.5 to 24.9 kg/m2), 11.1% (4/36) had an atherogenic pattern. In
contrast, among the 67.3% (74/110) survivors with BMI≥25 kg/m2,
48.7% (36/74) had an atherogenic pattern (P=<0.001). In the
overweight/obese group, a visceral pattern of obesity (VAT/SAT ratio≥0.4)
was associated with the atherogenic phengotype (13/16, 81.3%) as
compared to those without visceral pattern of obesity (21/53, 39.6%;
P=0.02). In a linear model including all survivors, VAT was strongly
associated with LDL3+4 (sdLDL), β=0.1; 95% CI 0.04-0.1; p<0.001.
Controlling for BMI, waist circumference or SAT did not yield any
additional information about the variation in LDL3+4 with increasing VAT.
Conclusions: We report a high prevalence of atherogenic phenotype in
ALL survivors, particularly males. Prevalence of atherogenic pattern in
young adults in the general population is 7.5% in females and 22.9% in
males.1 Further studies are warranted to elucidate underlying
mechanisms associated with the development of sdLDL phenotype in
this population.
References:(1) Watson TD, Caslake MJ, Freeman DJ, et al. Arterioscler
Thromb. 1994;14(6):902-10. (2) Mulrooney DA, Yeazel MW, Kawashima T,
et al. BMJ. 2009;339:b4606. (3) Janiszewski PM, Oeffinger KC, Church TS,
et al. J Clin Endocrinol Metab. 2007;92(10):3816-21. (4) Oeffinger KC,
Adams-Huet B, Victor RG, et al. J Clin Oncol. 2009;27(22):3698-704. (5)
Trimis G, Moschovi M, Papassotiriou I, et al. J Pediatr Hematol Oncol.
2007;29(5):309-14.
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Introduction: Transitional care for adolescents with chronic conditions
originating in childhood is well recognized. Transition from children’s to
adult health services can be a complex journey, particularly for survivors
of childhood cancer. 1,2,3,4
Aim: To evaluate the effectiveness of a nurse-led transition clinic and
provide a model for transitional care with the evidence to support wider
implementation.
Method: A literature review informed a systematic approach for
consultation with the long-term follow-up multidisciplinary team, young
cancer survivors and parents. This resulted in a survey to evaluate
whether identified features of transition were meeting the needs of
young people. 70 questionnaires were mailed and 12 telephone
interviews were carried out with young people who had attended a
transition clinic appointment from August 2007 to October 2009.
Results: There was a 61% response to the survey. Of these 61% of the
young people wanted a face-to-face discussion combined with written
information; 75% understood their treatment and risk for developing late
effects; 87% agreed age 16–18 years was the right time for transition;
over 80% remembered discussing aspects of a healthy lifestyle; 73%
attended the appointment alone and 78% found the nurse easy to talk to.
Conclusions: Transition ensures safe and effective transfer from
paediatric to adult healthcare and is highly relevant to young people who
have survived childhood cancer. It empowers young people to
independently seek timely interventions, make healthy lifestyle choices
and manage their own health.
Adequate resources are essential to develop and plan for this
intervention.1
Specialist nurses are ideally placed to provide transitional care5 but they
must have expertise in childhood cancer care, risk of late effects and
knowledge of adolescent issues.
References: 1. DoH (2008) Transition: moving on well
(Gateway reference 8651)
http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/
@en/documents/digitalasset/dh_083593.pdf [Accessed 29 July 2011]
2. Royal College of Nursing (2008) Lost in transition. London: RCN.
http://www.rcn.org.uk/__data/assets/pdf_file/0010/157879/003227.pdf
[Accessed 29 July 2011]
3. Blum RWM, Garell D, Godgman CH, et al (1993) Transition from childcentred health-care systems for adolescents with chronic conditions: a
position paper of the society of adolescent medicine. J Adolesc Health
14:570-576
4. RCPE (2008) Think transition: Developing the essential link between
paediatric and adult care http://www.rcpe.ac.uk/clinicalstandards/documents/transition.pdf [Accessed 29 July 2011]
5. National Cancer Action Team (2010) Excellence in Cancer Care: The
Contribution of the Clinical Nurses specialist.
http://www.macmillan.org.uk/Documents/AboutUs/Commissioners/Exce
llenceinCancerCaretheContributionoftheClinicalNurseSpecialist.pdf
[Accessed 29 July 2011]
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Sheffield has a well established Late Effects (LE) service. Between 16 and
18 years young people (YP) transition from the paediatric hospital to the
joint paediatric / teenager and young adult (TYA) LE clinic in the adult
setting. An established pathway for this process is in place. Transition can
be a difficult time for the YP and their parents / carers. We have
therefore developed a “Moving On” evening to encourage independence
in the YP and letting go by the parents / carers. This is delivered by a
multi disciplinary team consisting of a LE lead clinician, Macmillan LE
specialist nurse (Keyworker), Clic Sargent YP social worker and consultant
psychologist.
Aim: 1) Improved preparation of the YP prior to transition to the TYA LE
clinic. 2) Better understanding of the needs of the YP during transition.
3) Preparation of parents/ carers for their child’s increasing
independence.
Method: 10 YP approaching transition were invited to complete a brief
questionnaire regarding their views about a Moving On event. We asked
what such an event should include, where and when it should be held,
and if they felt they would attend.
Results: All 10 replied they would utilise such an event preferably after
college / work. The inaugural meeting was held in May 2011 with 5 out
of 7 eligible YP and their families attending. Feedback was obtained from
the YP and their parents / carers attending using an evaluation form, the
evening scored 9.5/10.
Conclusions: We propose making the “Moving On” evening a regular
biannual event with the possibility of increasing the frequency
depending on numbers requiring transition to adult services. Further
development of the evening will be based on feedback received. This
event is being supported by the production of an interactive DVD
involving and starring our service users.
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Pain Assessment in Survivors of Pediatric
Brain Tumors
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Introduction: Childhood cancer survivors encounter late complications
such as second cancers and post-traumatic stress disorder (PTSD) even
after treatment, and difficulties in finding a job. The survivors as well as
their parents are distressed.

Introduction: Survivors of pediatric brain tumors are at risk for multiple
neurologic sequelae1, such as cognitive delay, endocrinopathies and
pain. Pain is a common complaint, with headache highly reported2. Pain
can be difficult to evaluate due to multiple factors, both medical and
psychological3. We examined a cohort of pediatric brain tumor survivors
to further elucidate causes for pain.

Aims:To clarify the resilience of parents supporting children with cancer
and protective factors for developing resilience to avoid the onset of
PTSD, and examine necessary support.

Aim: 1) To assess the frequency of self reported pain in a cohort of
pediatric brain tumor survivors. 2) To examine factors that could
contribute to pain.

Method:The hybrid model of concept development was employed in this
study. (1) In the theoretical phase, we defined the concept based on
existing findings; (2) In the fieldwork phase, between January to March
2010, after informed consent was obtained from four mothers and two
fathers of childhood cancer survivors who live in Kagawa Prefecture, a
semi-structured interview was conducted; and (3) In the analytical phase,
we integrated findings obtained from existing knowledge and qualitative
research, and clarified resilience and its protective factors.

Method: 116 survivors, ages 13-31, at least 2 years off therapy, were
administered self-report questionnaires including a modified version of
the Brief Pain Inventory.4 Survivors reporting two or more days of
moderate pain, or one or more days of severe pain in the prior week
were considered. Most common diagnoses were low grade glioma (52%),
and neuronal tumors (26%). Medical records were examined for; age at
diagnosis, tumor location, surgical resection, treatment, recurrence, time
since diagnosis, and medications. The relationships of these disease and
treatment variables were explored in statistical analyses.

Results: (1) Five factors were extracted. [Stress responses] caused by
[Risk factors] elicited [Resilient responses] which changed a negative
response into a positive one through the function of [Protective factors],
and resulted in [Non-PTSD (present adaptation)].
(2) Regarding [Protective factors], items were extracted as follows:
1) Individual characteristics: Optimistic thinking, Patience and Problemsolving skills.
2) Family support: Children living strongly, Family united strongly, Siblings
becoming independent;
3)Health-care provided support: Learning support during hospitalization,
Consultation of specialists, Preparation of medical certificate required
when working, Reliable health-care providers, Support for attendants
during hospital stay, Improvement of hospital environments to make
people feel cheerful, Nursery where siblings are looked after:
4) School support: Understanding of students with disability,
Continuation of relationships with school during hospitalization, Learning
support according to outpatient visits, Cooperation for solving problems ;
5) Peer support: Supportive companions;
6) Social support:
children’s job applications: Recruitment quota for disabled persons,
Secure life owing to getting a job and enrolment in social insurance;
parents mental support: Presence of respectable person, Knowledge
obtained from books, Third party whom parents can consult, Courtesy of
people, Friends.
Conclusions: Parents overcame difficult situations employing protective
factors, and led a life adapted to childhood cancer. They had internal
strength, and became resilient.
To develop the resilience of parents, it is important to provide prolonged
support to promote the life of childhood cancer survivors which is a
protective factor of parents, by providing comprehensive support
involving the individual, family, and society.

Results: Of the 116 participants, 42 (36.7%) reported significant pain. 28
of the 42 participants with pain (46.7%) were diagnosed with low grade
glioma (LGG) and 8 (25.8%) with neuronal tumors. Compared to all other
tumor types LGG survivors were more than twice as likely to report
significant pain (OR =2.63 (95% CI of 1.11 - 6.27, p =0.02). No other
disease or treatment variables were significantly associated with pain.
Conclusions: Pain is a common long term effect of treatment in pediatric
cancer survivors and can significantly impact quality of life.5 It remains
difficult to determine causes for pain as evidenced by these results, but
should be continuously evaluated. Further research and interventional
trials for treatment of pain need to be pursued.
References: 1) Armstrong GT, et.al. Long-Term outcomes Among Adult
Survivors of Chidhood Central Nervous System Malignancies in the
Childhood Cancer Survivor Study J Natl Cancer Inst 2009;101:946-958 2)
Johnson AH, et.al. Off therapy headaches in pediatric brain tumor
patients: a retrospective review J Ped Oncol Nursing 2009;26:354-61 3)
Zeltzer LK, et.al. Psychosocial outcomes and health-related quality of life
in adult and childhood cancer survivors: a report from the Childhood
Cancer Survivor Study Epidemiol Biomarkers Prev 2008;17:435-446 4)
Cleeland CS, PhD: Brief Pain Inventory, Pain Research Group, 1991 5)
Caradarelli C, et.al. Evaluation of health status and health-related quality
of life in a cohort of Italian children following treatment for a primary
brain tumor Pediatr Blood Cancer 2006;46:637-44.
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Aim: Little is known about primary care physicians’ attitudes and
knowledge regarding the long-term follow-up (LTFU) care of childhood
cancer survivors (CCS). We sought to obtain family physicians’ (FPs) selfreported preferences and knowledge regarding this population.
Method: Surveys with a $2 bill were mailed to 1520 physicians from the
AAFP membership directory in November 2010. Two further mailings
were sent to non-responders.
Results: 710 FPs responded (47.3% response rate). Respondents have
practiced a median of 25 years and see a median of 80 patients/week.
There was no significant difference between responders and nonresponders by age, gender, or geography. In the last five years, 62% had
seen at least one CCS in their practice; almost half (55%) report almost
never receiving a treatment summary. Respondents report being
“somewhat comfortable” in caring for survivors among three diagnoses
(1 = very uncomfortable; 7 = very comfortable): Hodgkin lymphoma (HL)
(mean ± SD 3.7 ± 1.8), ALL (3.4 ± 1.7), and osteosarcoma (3.3 ± 1.7). The
majority (82%) prefer to care for CCS in consultation with a cancer center
based physician. A vignette of a 26 yo female treated for HL with mantle
radiation at age 16 was provided with a series of follow-up monitoring
questions. Concordant responses to the Children’s Oncology Group LTFU
Guidelines were: breast cancer surveillance, 18%; cardiac surveillance;
10%, and thyroid surveillance, 71%. Only 3% were concordant with all
three surveillance questions. Among 11 options, FPs report access to
LTFU guidelines (4.7 ± 0.7) and a patient-specific care plan (4.7 ± 0.7)
were most preferred (1=not at all useful; 5=very useful) in providing
exclusive care to CCS.
Conclusions: While the majority of FPs are willing to follow CCS, they
appear unfamiliar with the available LTFU surveillance guidelines and
prefer to follow patients in collaboration with a cancer center.
References: 1. Oeffinger KC, Mertens AC, Sklar CA, Kawashima T, Hudson
MM, Meadows AT, Friedman DL, Marina N, Hobbie W, Kadan-Lottick NS,
Schwartz CL, Leisenring W, Robison LL. Chronic health conditions in adult
survivors of childhood cancer. N Engl J Med2006 Oct 12;355(15):1572-82.
2. Nathan PC, Greenberg ML, Ness KK, Hudson MM, Mertens AC,
Mahoney MC, Gurney JG, Donaldson SS, Leisenring WM, Robison LL,
Oeffinger KC. Medical care in long-term survivors of childhood cancer: a
report from the childhood cancer survivor study. J Clin Oncol2008 Sep
20;26(27):4401-9. 3. Del Giudice ME, Grunfeld E, Harvey BJ, Piliotis E,
Verma S. Primary care physicians’ views of routine follow-up care of
cancer survivors. J Clin Oncol2009 Jul 10;27(20):3338-45. 4. Henderson
TO, Hlubocky FJ, Wroblewski KE, Diller L, Daugherty CK. Physician
preferences and knowledge gaps regarding the care of childhood cancer
survivors: a mailed survey of pediatric oncologists. J Clin Oncol2010 Feb
10;28(5):878-83.
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Introduction: Some studies suggested a possible increased risk of DM
after abdominal irradiation
Aim: The aim of this study was to describe the DM after treatment of
childhood cancer and to evaluate its prevalence and risk factors.
Method: A cohort of 3345 2-year survivors of a childhood solid cancer in
5 French centres diagnosed between 1945 and 1985 was constituted
between 1990 and 1995. Detailed information on clinic and treatment
was collected. The radiation doses received by the irradiated children
were estimated and specifically to pancreas, liver, kidneys and brain.
From 2006 to 2011 an auto-questionnaire was sent to the 2520 still alive
patients. The overall response rate was 74%.
Results: 61 patients reported DM of which 22 required insulin and 35
required only oral therapy. Patients had been treated for Wilms’ tumour
(21), neuroblastoma (4), pancreas tumour (1), Hodgkin’s lymphoma (2),
non Hodgkin’s lymphoma (2), leukemia (3), brain tumors (9), bone
tumours (4), soft tissue sarcoma (1), retinoblastoma (1) and gonadal
tumours (2). Age of patients at diagnosis of DM was 39 years for those
who used oral therapy and 30 years for those who received insulin.
Among these patients, 53 had received radiotherapy. Among them, 52
received any direct or indirect doses to pancreas: (median dose 20,1Gy;
ranges: 0,005Gy- 60,204Gy) or hypophysis (median dose 17,15Gy;
ranges: 0,041Gy –46,57Gy) 34 patients had received chemotherapy [7
with anthracyclines, 18 with alkylant agents and only 1 with LAsparaginase].
Conclusions: Risk of DM increases with radiation dose to pancreas.
Further analyses are ongoing and will be presented at the meeting.
References: 1. Meacham LR, Sklar CA, Li S, Liu Q, Gimpel N, Yasui Y,
Whitton JA, Stovall M, Robison LL, Oeffinger KC. Diabetes mellitus in longterm survivors of childhood cancer. Increased risk associated with
radiation therapy: a report for the childhood cancer survivor study. Arch
Intern Med. 2009 Aug 10;169(15):1381-8.Chemaitilly W, Boulad F,
Oeffinger KC, Sklar CA Disorders of glucose homeostasis in young adults
treated with total body irradiation during childhood: a pilot study. Bone
Marrow Transplant. 2009 Sep;44(6):339-43. Epub 2009 Mar 23. 2. Neville
KA, Cohn RJ, Steinbeck KS, Johnston K, Walker JL Hyperinsulinemia,
impaired glucose tolerance, and diabetes mellitus in survivors of
childhood cancer: prevalence and risk factors. J Clin Endocrinol Metab.
2006 Nov;91(11):4401-7. Epub 2006 Sep 5.Surapolchai P, Hongeng S,
Mahachoklertwattana P, Pakakasama S, Winaichatsak A, Wisanuyothin N,
Pasomsub E, Mahasirimongkol S, Sirachainan N. Impaired glucose
tolerance and insulin resistance in survivors of childhood acute
lymphoblastic leukemia: prevalence and risk factors. J Pediatr Hematol
Oncol. 2010 Jul;32(5):383-9. 3. Hameed R, Zacharin MR. Long-term
endocrine effects of cancer treatment: experience of the Royal Children’s
Hospital, Melbourne. J Paediatr Child Health. 2005 Jan-Feb;41(1-2):36-42.
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cancer in a Hungarian Pediatric Oncology
Center-Debrecen
Bárdi, Edit1; Jenei, Zoltan2; Kappelmayer, Janos2; Kiss, Csongor3
Markusovszky Hospital, Hungary; 2University of Debrecen, Medical and
Health Science Center, Hungary; 3, University of Debrecen, Medical and
Health Science Center, Hungary

1

Introduction: As the outcome of childhood cancer improved substantially
during the last 3 decades, the attitude of pediatric oncology has changed
from “cure at any cost” to ”cure at least cost”.
Aim: We investigated factors affecting quality of life in long term
survivors of childhood cancer in the in- and outpatient clinics of the
Department of Pediatric Hematology-oncology, Institute of Pediatrics,
Medical and Health Science Center, Debrecen.
Method: As a part of a comprehensive follow-up care program, we
focused our attention on nephrotoxicity, osteoporosis and on
cardiovascular morbidity. In long term survivors of childhood cancer
sensitive and cost-effective diagnostic algorithms were developed, that
can help in guiding secondary and tertiary prevention programs, in
addition to assessing accurately the condition of patients.
Results: We found that anti-cancer treatments - including some of the
supportive interventions – have adverse effects on glomerular (10%) and
tubuluar functions (37%), impair the balance of bone resorption and
formation (69%) and increase the frequency of cardiovascular risk factors
(62%) in a significant proportion of patients. Ou data confirm and extend
the findings of other investigators and cooperative groups.
Conclusion: In conclusion, we consider very important aspect that the
treatment plans of high risk patients with cancer should be aimed at
preserving anticancer potential of therapy, without enhancing frequency
and severity of complications. The presented „Debrecen model” may
help in achieving this goal and in increasing quality of life of long-term
survivors of childhood cancer.
Key words: Long term survivors, nephrotoxicity, osteoporosis,
cardiovascular risk factors
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Van Trotsenburg, Paul
E:19, S:07
Van Wass, Marjolein
E:09-10*, E12
Veerman, Anjo J.P
E:08
Vega, Gloria
L:50
Verberne, Lisa
P:12
Veres, Cristina
C:15, L:31
Verhoof, Eefje
P:11
Verkerk, Bep
L:40-41
Versluys, Birgitta
G:08, L:40-41
Vilkkumaa, Ilpo
P:25
Villaluna, Doojduen
L:24
Vogin, Guillaume
S:03
Von der Weid, Nicolas
L:02, L:16, L:48
Vrijmoet-Wiersma, Jantien P:10
Vulsma, Thomas
E:19
*Presenting author

Wahlgren, Aida
Walker, Julia
Wallace, Dana
Wallace, WH
Walsh, Paul
Warnock, Clare
Watanabe, Junko
Watanabe, Shizuka
Wei, Christina
Weill, Jacques
Wells, Mary
Wengenroth, Laura
Wesenberg, Finn
Wetmore, Cynthia
Wheeler, Greg
Whelan, Jeremy
White, Isabel
Wiebe, Thomas
Wijnen, Mark
Wilson, Carmen
Wilson, Karla
Windsor, Rachael
Winter, David
Wiseman, Theresa
Wolanski, Mark
Wölner-Hanssen, Pål
Woltersdord, Wolf
Wong, Anny
Wong, Lennie F
Wood, Nicholas
Wright, Jim
Wright, Karen
Wroblewski, Kristen

G:03
P:24
G:13
G:12
L:01
L:07-08
L:39, L:53
L:23
E:16*
E:11
L:09-10
L:22*, P:06
P:07
G:13
L:06
C:11
L:09-10
P:27, E:01
E:12*
L:36*
L:27
C:11*
S:05, C:12, L:46
L:09-10
S:08
G:14
E:18
L:32
C:03*, L:27
C:11
L:38
G:13
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C:09, C:13

Y
Yabe, Hiromasa
Yabe, Miharu
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L:51
L:23
L:23

Z
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Zeltzer, Lonnie
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P:15
P:15
L:27
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