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Ceud Mile Fáílte!
A hundred thousand welcomes to Edinburgh and the European Symposium on Late
Complicaons aer Childhood Cancer 2009. The city has a long tradion of innovaon
in almost all ﬁelds of human endeavour and enterprise. It has nurtured some of the
world’s leading sciensts, doctors, writers, engineers and philosophers. Charles Darwin,
James Young Simpson, Alexander Fleming and Thomas Hodgkin all lived and studied in
the city and connue to inspire students of the capital’s four universies.
Successful treatment of cancer in young people has improved over the past 40 years
with around 80% of our paents surviving ﬁve years from diagnosis. Some of the
therapies that have contributed to the improvement in survival, however, are now
known to have serious consequences for the paent in later life. This conference will
explore some of the more common and debilitang long-term complicaons.
Improved survival in childhood cancer has come about through pioneering naonal and
internaonal studies of rare childhood cancers. There remains a dearth of large
mulcentre intervenonal studies evaluang therapy to prevent, treat or modify late
eﬀects in our young survivors.
Following the inaugural symposium in Sweden two years ago, it is our intenon to hold
a symposium in Europe every two years, alternang with Dan Green’s late eﬀects
meeng in North America, with the aim of inspiring future research and collaboraons.
This year’s symposium addresses six main areas: Cognion, Psychology and Quality of
Life, Endocrinology, Growth and Metabolism, Second Malignancies, Gonads and Ferlity,
Cardiac complicaons and Strategies for Long Term Follow Up. We have received more
than 100 excellent poster submissions and have selected for oral presentaon twelve
studies that we think will smulate and inspire future research. The scienﬁc commiee
will award the presgious Stephen Shalet and Giulio D’Angio prizes to the two best oral
research presentaons at the symposium.
Enjoy our beauful city, make new friends, and share our hope and belief that this
symposium will catalyse these necessary future collaboraons to improve the quality of
the survival for the young person successfully treated for cancer.
Dr Hamish Wallace
Royal Hospital for Sick Children, Edinburgh, UK
Chair, 2009 Organising Commiee

Dr Chrisan Moëll
Children’s University Hospital, Lund, Sweden
Chair, 2009 Scienﬁc Commiee
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Our Sponsors
Without the generosity of our sponsors the symposium would not be possible.
We would therefore like to thank our supporters for helping us connue to
develop this important and developing clinical area.
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TIME

SUBJECT

SPEAKER

09:00

Welcome

Hamish Wallace & Chrisan Moёll

09:05

Introducon of Morning Session

Daniel Green & Christopher Kelnar

09:10

Growth Hormone Deﬁciency (GHD) in
Survivors of Pediatric Cancer: Eﬃcacy and
Safety of Growth Hormone Therapy

Charles Sklar
I : 01

09:40

Paral Growth Hormone Deﬁciency;
Myth or Reality

Stephen Shalet
I : 02

10:10

Insulin Resistance and Metabolic Syndrome
Among Long-term Childhood Cancer Survivors

Kevin Oeﬃnger
Daniel Green & Christopher Kelnar

10:40

Discussion

11:10

Coﬀee and Poster Viewing

11:30

Presentaon of Selected Posters 1
Poster E:11 Emily Tonorezos
Poster E:22 Marjolein van Waas
Poster E:03 Renee Mulder
Poster G:10 Marleen Van den Berg
Quesons

12:30

Lunch

13:30

Introducon of Aernoon Session

Stanislaw Garwicz & Angela Edgar

13.35

Subsequent Malignancies in Children
Treated for Hodgkin Lymphoma:
The Agony of Victory

Louis S. Consne
I : 03

14:05

Risks of Breast Cancer aer Cancer in
Childhood and Adolescence

Flora Van Leeuwen
I : 04

14:35

Second Malignant Neoplasms:
The Well Travelled Plans and
the New Direcons to be Explored

Smita Bhaa
I : 05

15:05

Discussion

Stanislaw Garwicz & Angela Edgar

15:35

Coﬀee

15:55

Presentaon of Selected Posters 2
Poster C:10 Beate Barbara Nenning
Poster C:06 Chiraz El Fayech
Poster C:09 Canlan Sun
Poster E:20 Nikki Davis
Quesons

Hamish Wallace & Chrisan Moёll

16:55

Pancare: A New Kid on the European
Childhood Cancer Survivor Block

Lars Hjorth
L:08

17:10

Closing remarks Day 1

Hamish Wallace & Chrisan Moёll

19:30

Taste of Scotland Dinner (for details see page 8)

Hamish Wallace & Chrisan Moёll

Friday October 30, 2009
TIME

SUBJECT

SPEAKER

09:00

Introducon of Morning Session

Hamish Wallace & Chrisan Moёll

09:05

Joint Nurses and Physicians Session:
Clinical Conundrums

Kevin Oeﬃnger & Diana Greenﬁeld

09:10

A. Should a young adult female cancer survivor with
oestrogen deﬁciency be treated with the pill or HRT?
Case Study

Tanya Urquhart

Opmal Management of the Oestrogen
Deﬁcient Cancer Survivor: Opinion 1

Expert 1: Charles Sklar

Opmal Management of the Oestrogen
Deﬁcient Cancer Survivor: Opinion 2

Expert 2: Hamish Wallace

Discussion
09:50

B. Should bisphosphonates be used to treat
a young cancer survivor with low bone density?
Case Study

Belynda Wynn

Opmal Medical Management of the Young
Cancer Survivor with Low Bone Density

Expert 1: S. Faisal Ahmed
I : 06

Opmal Nursing and Mul-disciplinary
Management of the Young Cancer Survivor
with Low Bone Density

Expert 2: Belynda Wynn

Discussion
10:30

C. Should a GH deﬁcient adult survivor of childhood
brain tumour be treated with growth hormone?
Case Study

Frieda Clinton

Opmal Medical Management of the
GHD Cancer Survivor

Expert 1: Stephen Shalet

Opmal Nursing and Mul-disciplinary Management

Expert 2: Ruth Elson

Discussion
11:10

Coﬀee

11:30

Presentaon of Selected Posters 3
Poster L:10 Michael Sullivan
Poster L:13 Angela Edgar
Poster P:03 Emma Lancashire
Poster L:27 Desiree Debling
Quesons

Hamish Wallace & Chrisan Moёll

Discussion
12:45

Lunch

13:45

Introducon of Aernoon Session

Stephen Shalet & Charles Sklar

13:50

Anthracycline Cardiotoxicity and Prevenon,
the Evidence and Consequences

Leonen Kremer

14:20

Nephrotoxicity – What do We Know
and What Don’t We Know?

Roderick Skinner
I : 07

14:50

Survivors of Childhood Cancer: Their Children
and Pregnancy Outcomes

Jeanee Falck-Winther
I : 08

15:20

Discussion

Stephen Shalet & Charles Sklar

15:50

Coﬀee

16:10

Presentaon of Poster prizes
Steven Shalet and Giulio D’Angio Poster Prizes

Hamish Wallace, Chrisan Moёll,
Stephen Shalet & Giulio D’Angio

16:30

Conference Overview

Giulio D’Angio

16:45

Close of Symposium

Hamish Wallace & Chrisan Moёll
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Speakers
S. Faisal Ahmed
Consultant in Pediatric Endocrinology and Bone
Metabolism, Leonard Gow Lecturer in Child Health
Royal Hospital for Sick Children, Glasgow
Smita Bhaa
Professor and Chair, Department of
Populaon Sciences
City of Hope Naonal Medical Center, Duarte
Frieda Clinton
Advanced Nurse Praconer
Our Lady’s Children’s Hospital Crumlin, Dublin
Louis S. Consne
Professor of Radiaon Oncology and Paediatrics
James P. Wilmot Cancer Center, New York
Giulio D’Angio
Professor of Pediatrics, Radiology and Radiaon
Oncology (Emeritus)
Hospital of the University of Pennsylvania,
Philadelphia
Angela Edgar
Consultant Paediatric Oncologist, Royal Hospital for
Sick Children, Edinburgh
Ruth Elson
Clinical Nurse Specialist
Bristol Royal Hospital for Children, Bristol
Jeanee Falck-Winther
Senior Researcher
Instute of Cancer Epidemiology, Danish Cancer
Society, Copenhagen
Stanislaw Garwicz
Professor of Pediatric Hematology and Oncology
(Emeritus)
Lund University Hospital, Lund
Daniel Green
Former Chairman of the Naonal Wilms Tumor
Study Group
St Jude’s Children’s Research Hospital, Memphis
Diana Greenﬁeld
Nurse Consultant and Hon Lecturer in Late Eﬀects
Weston Park Hospital, Sheﬃeld
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Christopher Kelnar
Consultant Paediatric Oncologist
Royal Hospital for Sick Children, Edinburgh
Leonen Kremer
Leader of the Cochrane Childhood Cancer Group
Emma Children’s Hospital/Academic Medical Center,
Amsterdam
Chrisan Moëll
Senior Consultant
Children’s University Hospital, Lund
Kevin Oeﬃnger
Director, MSKCC Adult Long Term Follow Up Program
Memorial Sloan-Keering Cancer Center, New York
Stephen Shalet
Honorary Consultant, Endocrinologist
Chrise Hospital, Manchester
Rod Skinner
Consultant/Honorary Clinical Senior Lecturer in
Paediatric and Adolescent Oncology/BMT
Royal Victoria Inﬁrmary, Newcastle upon Tyne
Charles Sklar
Director, Long Term Follow Up Program
Memorial Sloan-Keering Cancer Center, New York
Tanya Urquhart
Macmillan Clinical Nurse Specialist Long Term Follow
Up/Late Eﬀects
Sheﬃeld Children’s NHS Foundaon Trust, Sheﬃeld
Flora van Leeuwen
Head of Epidemiology
The Netherlands Cancer Instute, Amsterdam
Hamish Wallace
Consultant/Reader in Paediatric Oncology
Royal Hospital for Sick Children, Edinburgh
Belynda Wynn
LEAP Coordinator/Nurse Specialist
Christchurch Hospital, Christchurch, NZ

Useful informaon
TOURIST INFORMATION CENTRE
08452 255 121
3 Princes Street, EH2 2QP
(above the Princes Mall Shopping Centre)

BANKS
The city has branches of all major UK banks.
Opening hours are normally between
09:00 – 17:00 Mon – Fri
10:00 – 14:00 Sat

FOREIGN EXCHANGE
Currency can be exchanged at all tourist informaon
centres and most banks, post oﬃces, Marks and
Spencer’s department store and agencies throughout
the city.

INTERNET ACCESS
Wiﬁ is available within the Royal College of Surgeons.

CERTIFICATE OF ATTENDANCE
Cerﬁcates of aendance will be available from
recepon from 1.00pm Thursday 29th – 5.00pm
Friday 30th.

MEALS
Coﬀees and lunch will be served on both days of the
symposium and are included within the delegate fee.

LANGUAGE
The working language of the meeng is English.

TAXIS
Black taxis showing an orange light can be stopped in
the street.

USEFUL TELEPHONE NUMBERS
The Royal College of Physicians
of Edinburgh
Prestonﬁeld House
The George Hotel
Apex Hotel
The Royal Terrace Hotel
Express by Holiday Inn
Hospital – The Royal Inﬁrmary
of Edinburgh
Holiday Apartments

+44 (0)131 225 7324
+44 (0)131 225 7800
+44 (0)131 225 1251
+44 (0)131 523 1819
+44 (0)131 557 3222
+44 (0)131 558 2300
+44 (0)131 536 1000
+44 (0)131 557 5246

Disclaimer
The organising commiee and Colpis World Travel
Ltd accept no liability for injuries or losses incurred
by the parcipants or accompanying persons, nor
loss to their luggage or personal belongings.
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The Royal College of Physicians
of Edinburgh
In the seventeenth century, Edinburgh physicians began to hold
meengs in their own homes to discuss the regulaon of medical
pracce and the ways in which standards in medicine could be improved.
The founding Fellows of the College were concerned not only with the
advancement of medicine as a reputable science, but also with
alleviang the miseries of the City’s poor and needy.

The Royal College of Physicians of
Edinburgh

For more than 300 years, the College has remained independent of
control by government, and its mission today lies close to the ideals of its
founders “to promote the highest standards in internal medicine” not
only in Edinburgh where it was founded and has developed, but
wherever its Fellows, Collegiate members and Members pracse.
The College acts in an advisory capacity to government and other
organisaons on many aspects of health and welfare and medical
educaon. It was instrumental in founding the Royal Inﬁrmary of
Edinburgh in 1729 and, over the years, has inﬂuenced the development
of medical schools in North America, Australasia, Asia and Africa.
The Royal College of Physicians of Edinburgh now has over 10,000
Fellows and Members and maintains strong links with many overseas
countries, where more than half of them live and pracse medicine.

Taste of Scotland Dinner
Celebrate the symposium with friends and colleagues in the wonderful
surrounding of Prestonﬁeld House. This property enjoys an excellent
reputaon and the hallmark of its cuisine is that they use the ﬁnest fresh
produce available locally in Scotland. Please note that this event must be
pre-booked.

Taste of Scotland Dinner Dress code: lounge suit/cocktail dress
For guests making their own way, there is ample parking available at Prestonﬁeld.
The hotel is approximately ten minutes taxi ride from the city centre.
Prestonﬁeld House, Priesield Road, Edinburgh, EH16 5UT. Tel 0131 668 3346
www.prestonﬁeld.com
For guests staying at the nominated conference hotels, coaches will display
“ESLCCC’09 Prestonﬁeld” and depart at the following mes:
Prestonfield House

19.00
18.50
19.00
19.00
19.10
19:30
22.30
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George Hotel
Royal Terrace Hotel
Express By Holiday Inn Picardy Place
(meet coach outside Glasshouse Hotel / Playhouse)
Apex Waterloo Place
Ten Hill Place
(meet coach outside Royal College of Surgeons, Nicolson Street
Taste of Scotland Dinner
Evening ends and coaches return to original drop oﬀ points.
Taxis will be available for hire on request.

Delegates aending ESLCCC 2009
A
S. Faisal Ahmed
Consultant in Paediatric Endocrinology &
Bone Metabolism
Royal Hospital for Sick Children, Yorkhill
Department of Child Health
University of Glasgow
Glasgow, G3 8SJ
United Kingdom
Assunta Albanese
Consultant Paediatric Endocrinologist
The Royal Marsden NHS Foundation Trust
Downs Road
Sutton
Surrey, SM2 5PT
United Kingdom
Birgitte Klug Albertsen
MD, PhD
Aarhus University Hospital
Skejby
Brendstrupgaardsvjej 100
8200 Aarhus N
Denmark
Britta Andersson
Head Nurse
Lund University Hospital
Lasarettsgatan 21
SE-221 85 Lund
Sweden
Greg Armstrong
Assistant Member
St. Jude Children’s Research Hospital
262 Danny Thomas Place
Memphis, TN 38105
United States

B
Susan Bain
Deputy Charge Nurse
Lothian NHS Trust
Royal Hospital for Sick Children
9 Sciennes Road
Edinburgh, EH9 1LF
United Kingdom
Lynne Ball
Consultant Pediatric Hemato-oncologist
Leiden University Medical Center
Albinusdreef 2
2300 RC Leiden
The Netherlands
Lisa Bashore
Life After Cancer Program Coordinator
Cook Children’s Medical Center
801 Seventh Avenue
Fort Worth, Texas 76104
United States

Mikael Behrendtz
Pediatric Oncologist
Department of Pediatrics
The University Hospital
SE-581 85 Linköping
Sweden
Malin Berghammer
Paediatric Nurse
The Queen Silvia Children’s Hospital
Smörslottsgatan
SE-416 85 Gothenburg
Sweden
Eva Bergstraesser
Physician
Children’s Hospital Zurich
University Children’s Clinic
Steinweisstrasse 75
8032 Zürich
Switzerland
Heather Berry
Clinical Nurse Specialist
Saint James University Hospital
Level 4, Bexley Wing
Beckett Street
Leeds, LS9 7TF
United Kingdom
Sheila Bevin
Associate Specialist
Southampton University Hospitals NHS Trust
Southampton General Hospital
Tremona Road
Southampton
Hampshire, SO16 6YD
United Kingdom
Smita Bhatia
Professor and Chair
City of Hope National Medical Center
1500 East Duarte Road
Duarte, California 91010
United States
Eleonora Biaisin
Medical Doctor
Regina Margherita Children’s Hospital
Piazza Polonia 94
Turin, 10126
Italy
Olle Bjork
Secretary General
Swedish Childhood Cancer Foundation
Banérgatan 16
SE-114 84 Stockholm
Sweden
Ann-Christin Bjorklund
Neuro-oncology Nurse
Uppsala University Hospital
Avd. 95B
SE-751 85 Uppsala
Sweden

Ria Blaauwbroek
General Practitioner
Paediatric Oncology
University Medical Center Groningen
Hanzeplein 1
9713 GZ Groningen
The Netherlands
Elizabeth Bluhm
Staff Physician
Washington Hospital Center
110 Irving Street NW, 1A-50
Washington D.C., 20010
United States
Jos Bökkerink
Pediatric Oncologist
Department of Pediatric Hematology/
Oncology
Radboud University Nijmegen Medical Centre
PO Box 9101
6500 HB Nijmegen
The Netherlands
Jeff Bolton
Senior Brand Manager
Pfizer Endocrine Care
Walton Oaks
Dorking Road
Tadworth, KT20 7NS
United Kingdom
Birgit Borgström
Dr.
Astrid Lindgren Children’s Hospital
Ward B57
Karolinska University
Hospital Huddinge
SE-141 86 Stockholm
Sweden
Stephen Borthwick
Medical Student
Royal Hospital for Sick Children
9 Sciennes Road
Edinburgh, EH9 1LF
United Kingdom
Daniel Bowers
Associate Professor
UT Southwestern Medical Center
Department of Pediatrics MC9063
5323 Harry Hines Blvd.
Dallas, TX 75390
United States
Moira Bradwell
Clinical Nurse Specialist – Long Term
Follow Up
Birmingham Children’s Hospital NHS
Foundation Trust
Steelhouse Lane
Birmingham
West Midlands
B4 6NH
United Kingdom
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Dorine Bresters
Pediatrician
Leiden University Medical Centre
WA-KJC
PO Box 9600
2300 RC Leiden
The Netherlands
Enrico Brignardello
MD
Ospedale Molinette
C.so Racconigi, 211
Torino, 10141
Italy
Karen Burns
Professor of Pediatrics
Cincinnati Children’s Hospital Medical Center
3333 Burnet Avenue
Cincinnati, Ohio 45229-3039
United States

C
Victor Calvagna
Consultant Paediatric Oncologist
Mater Dei Hospital
Tal-Qroqq, Msida
MSD 2090
Malta
Jason Canner
Physician
Pediatric Cancer Institute
4440 W 95th Street
Oak Lawn, IL 60453
United States
Michael Capra
Paediatric Oncologist
Our Lady Children’s Hospital
Crumlin
Dublin, 12
Ireland
Annelie Carlsson
Assistant Professor, MD, PhD
Department of Pediatrics
Lund University Hospital
Lasarettsgatan 9
SE-221 85 Lund
Sweden
Ling Ling Cheng
Paediatric Specialist
The Prince of Wales Hospital
Department of Paediatrics, 6/F
Sha tin Road
New Territories
Hong Kong
Michelle Cilia
Paediatric Oncology Nurse
Mater Dei Hospital
Tal-Qroqq, Msida
MSD 2090
Malta
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Niels Clausen
Dr.
Department of Pediatrics
Aarhus University Hospital
Skejby
Brendstrupgaardsvjej 100
8200 Aarhus N
Denmark

D
Karin Dahlberg
Registered Nurse
Lund University Hospital
Lasarettsgatan 48
SE-221 85 Lund
Sweden

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

Giulio D’Angio
Professor (Emeritus)
University of Pennsylvania
3400 Spruce Street
2 Donner Building
Philadelphia, PA 19104
United States

Richard Cohn
Consultant Oncologist
Sydney Children’s Hospital
High Street
Randwick
Sydney, 2031
Australia

Nikki Davis
Clinical Research Fellow
Bristol Royal Hospital for Children
Level 6 UBHT Education Centre
Upper Maudlin Street
Bristol, BS2 8AE
United Kingdom

Louis Constine
Professor of Radiation Oncology and Pediatrics
University of Rochester Medical Center
James P. Wilmot Cancer Center
601 Elmwood Avenue, Box 704
Rochester, NY 14642
United States

Nicola Davison
Deputy Charge Nurse
Lothian NHS Trust
Royal Hospital for Sick Children
9 Sciennes Road
Edinburgh, EH9 1LF
United Kingdom

Fiona Cowie
Consultant
Beatson West of Scotland Cancer Centre
1053 Great Western Road
Glasgow
Lanarkshire, G12 0YN
United Kingdom

Florent de Vathaire
Epidemiologist
National Institute of Public Health and
Medical Research (INSERM), Unit 605
Institut Gustave Roussy
39 rue Camille Desmoulins
94805 Villejuif Cedex
France

Helen Cox
Specialty Doctor in Paediatrics
Leicester Royal Infirmary
Infirmary Square
Leicester, LE1 5WW
United Kingdom
Howland Crosswell
Assistant Professor
Bi-Lo Charities Children’s Cancer Center
900 West Faris Road
Greenville, 29605
United States
Elizabeth Crowne
Consultant Paediatric Endocrinologist
Bristol Royal Hospital for Children
Level 6 UBHT Education Centre
Upper Maudlin Street
Bristol, BS2 8AE
United Kingdom
Elizabeth Cullis
Paediatric ACF
The Royal Marsden NHS Foundation Trust
Downs Road
Sutton
Surrey, SM2 5PT
United Kingdom

Dennis Deapen
Professor
University of Southern California
1540 Alcazar Street, CHP 204
Los Angeles, CA 90033
United States
Desiree Debling
Epidemiologist
German Childhood Cancer Registry
Obere Zahlbacher Strasse 69
D-55131 Mainz
Germany
Maralyn Druce
Clinical Lecturer/Hon. Consultant
St Bartholomew’s Hospital
Department of Endocrinology
5th Floor, King George Vth Block
West Smithfield
London, EC1A 7BE
United Kingdom

E
Angela Edgar
Consultant Paediatric Oncologist
Royal Hospital for Sick Children
Department of Oncology
17 Millerfield Place
Edinburgh, EH9 1LW
United Kingdom
Maria Elfving
Senior Consultant
Pediatric and Adolescent Clinic
Lund University Hospital
SE-221 85 Lund
Sweden

Chiraz Fayech
Doctor
National Institute of Public Health and
Medical Research (INSERM)
Unit 605
Institut Gustave Roussy
39 rue Camille Desmoulins
94805 Villejuif Cedex
France
Francesca Fioredda
MD
Istituto Giannina Gaslini
Largo Gerolamo Gaslini 5
16147, Genova
Italy

Musab Elmantaser
PhD Student
Royal Hospital for Sick Children, Yorkhill
Department of Child Health
University of Glasgow
Glasgow, G3 8SJ
United Kingdom

Cecilia Follin
Nurse
Department of Endocrinology
Lund University Hospital
SE-221 85 Lund
Sweden

Ruth Elson
Clinical Nurse Specialist (Long term Follow
Up/Late Effects)
Oncology Day Beds
Bristol Royal Hospital for Children
Upper Maudlin Street
Bristol, BS2 8BJ

Ulla Forinder
Senior Lecturer
Department of Social Work
Stockholm University
Karolinska Institutet
SE-106 91 Stockholm
Sweden

Raquel Enriquez
Dr.
Children’s Hospital Aarau
Bahnhofstrasse 26
5242 Lupfig
Switzerland

Eva Frey
Physician
St. Anna Children’s Hospital
CCRI – Children’s Cancer Research Institute
Kinderspitalgasse 6
1090 Vienna
Austria

Eva Marie Erfuth
MD, Prof
Department of Endocrinology
Lund University Hospital
SE-221 85 Lund
Sweden
Stefan Essig
Medical Student
Institute of Social and Preventive Medicine
University of Bern
Finkenhubelweg 11
Swiss Childhood Cancer Registry
3012 Bern
Switzerland

F
Ruth Farrugia
Higher Specialist Trainee
Mater Dei Hospital
Tal-Qroqq, Msida
MSD 2090
Malta

David Freyer
Physician
Children’s Hospital Los Angeles
4650 W Sunset Boulevard
Los Angeles, CA 90027
United States
Clare Frobisher
Research Fellow
Centre for Childhood Cancer Survivor Studies
School of Health and Population Sciences
Public Health Building
University of Birmingham
Birmingham, B15 2TT
United Kingdom

G
Stanislaw Garwicz
Professor (Emeritus)
Childhood Cancer Research Unit
Children’s Hospital
University of Lund
SE-221 85 Lund
Sweden

Aleksander Giwercman
Chairman
Reproductive Medicine Centre
Lund University
Malmö University Hospital, Entrance 74
SE-205 02 Malmö
Sweden
Adam Glaser
Consultant Paediatric Oncologist
Leeds Teaching Hospitals NHS Trust
Children’s Day Hospital/Saint James
University Hospital
Beckett Street
Leeds, LS9 7TF
United Kingdom
Victoria Grandage
Consultant Haematologist
University College London Hospital
6th Floor Central
250 Euston Road
London
NW1 2PG
Daniel Green
Member
Department of Epidemiology and Cancer
Control
St. Jude Children’s Research Hospital
262 Danny Thomas Place
Memphis, TN 38105
United States
Diana Greenfield, PhD RN
Nurse Consultant & Hon Senior Lecturer in
Late Effects for TYA
Weston Park Hospital
Whitham Road
Sheffield, S10 2SJ
United Kingdom
Annie Griffiths
Paediatric Oncologist
Birmingham Children’s Hospital NHS
Foundation Trust
Steelhouse Lane
Birmingham
West Midlands, B4 6NH
United Kingdom

H
Dana Hardin
Professor of Paediatrics
Nationwide Children’s Hospital
700 Children’s Drive
Columbus, OH 43205
United States
Arja Harila-Saari
Pediatric Hematologist
Oulu University Hospital
P.O. Box 231
90029 Oulu
Finland
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Annelies Hartman
Pediatric Physiotherapist
Erasmus MC – Sophia Children’s Hospital
Physiotherapy Department SK-0324
Dr. Molewaterplein 60
3015 GJ Rotterdam
The Netherlands

Felicity Hodder
Oncology Consultant
Princess Margaret Hospital
Roberts Road
Subiaco
Perth, 6008
Australia

Hiroyuki Ishiguro
Assistant Professor
Tokai University School of Medicine
143 Shimokasuya
Isehara City
Kanagawa, 259-1193
Japan

Veronica Hass
Medical Student
Greenville Hospital System
University Medical Center
Children’s Hospital
900 West Faris Road
Greenville, 29605
United States

Louise Hooimeijer
MSc, MD
University Medical Center Groningen
Hanzeplein 1
9700 RB Groningen
The Netherlands

J

Nils Henry Haugan
Specialist Nurse
Oslo University Hospital – Ulleval
Pediatric Department
Kirkeveien 166
N-0407 Oslo
Norway
Riccardo Haupt
Dr.
Epidemiology and Biostatistics
Istituto Giannina Gaslini
Largo Gerolamo Gaslini 5
16147, Genova
Italy
Mike Hawkins
Chair in Epidemiology
Centre for Childhood Cancer Survivor Studies
School of Health and Population Sciences
Public Health Building
University of Birmingham
Birmingham, B15 2TT
United Kingdom
Monika Heinrich
MD
Medical University of Vienna
Department of Pediatrics and Adolescent
Medicine
Waehringer Guertel 18-20
Vienna, 1090
Austria
Tara Henderson
Assistant Professor of Pediatrics
University of Chicago
5841 S.Maryland Avenue
Chicago, 60615
United States
Lars Hjorth
Consultant
Division of Paediatric Oncology &
Haematology
Department of Paediatrics
Lund University Hospital
SE-221 85 Lund
Sweden
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Beverly Horne
Clinical Nurse Specialist
Leeds Teaching Hospitals NHS Trust
Paediatric Oncology Day Unit
Saint James University Hospital
Beckett Street
Leeds, LS9 7TF
United Kingdom

Kirsi Jahnukainen
Pediatric Oncologist
Hospital for Children and Adolescents
Ward 10
Stenbäckinkatu 11
00029 Helsinki
Finland
Marianne Jarfelt MD, PhD
Pediatric Oncology and Hematology
The Queen Silvia Children’s Hospital
Smörslottsgatan
SE-416 85 Gothenburg
Sweden

Mi Hou
Post Doctoral Researcher
Pediatric Endocrinology Unit, Q2:08
Astrid Lindgren Children’s Hospital
SE-171 76 Stockholm
Sweden

Liisa Järvelä
Registrar
University of Turku
Vähä-Hämeenkatu 15
FI-20520 Turku
Finland

Emma Hovén
PhD Student
Karolinska Institutet
Childhood Cancer Research Unit
Astrid Lindgren Children’s Hospital
SE-171 76, Stockholm
Sweden

Anna Jenkins
Consultant Paediatric Oncologist
Sheffield Children’s Hospital
Western Bank
Sheffield, S10 2TH
United Kingdom

Melissa Hudson
Director, Cancer Survivorship Division
St. Jude Children’s Research Hospital
262 Danny Thomas Place
Memphis, TN 38105
United States

Helen Jenkinson
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SPEAKERS
I : 01
Growth Hormone Deﬁciency (GHD) in Survivors
of Pediatric Cancer: Eﬃcacy and Safety of
Growth Hormone Therapy
Charles A. Sklar, MD,
Department of Pediatrics, Memorial Sloan-Keering Cancer
Center, New York, New York.
GHD is observed in cancer survivors with tumors/surgery in the
region of the hypothalamic-pituitary axis (HPA) or more commonly
following radiation (>18 Gy) to the HPA. Evolution of GHD
following HPA radiation is dose and time dependent. For example,
GHD develops in ~80% of subjects treated with >30 Gy to the HPA,
whereas in subjects treated with 18-24 Gy to HPA GHD may not
develop for 10 or more years after initial exposure. Common pitfalls in
the diagnosis of GHD in this population include: poor predictive
value of IGF-1/BP3; variable sensitivity/specificity of different
stimulatory agents; and presence of neurosecretory dysfunction.
Factors associated with an increase in height z-score in subjects
treated with GH include: younger age/bone age at start of GH
therapy; higher dose of GH (>0.3 mg/kg/wk vs <0.3 mg/kg/wk);
male sex; <20 Gy spinal radiation; use of GnRH agonist in subjects
with early puberty (?). Studies to date have not demonstrated an
association between treatment with GH and an increased risk of
recurrence of the primary malignancy across multiple cancers. Studies
from the Childhood Cancer Survivor Study, which include 361
survivors treated with GH, have suggested that treatment with GH is
associated with a small increased risk (2-3 fold) of second neoplasms
(SN) compared to survivors not treated with GH. The most common
SN was meningiomas, which are common after cranial irradiation and
are often subclinical. Thus, it is possible that the excess number of
meningiomas observed in survivors treated with GH could be due to
surveillance bias. Additional studies are needed to clarify the role of
GH treatment in risk of SN.
Supported by grants from the NIH (U24-CA55727) and the
Genentech Foundation for Growth and Development.
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I : 02
Paral Growth Hormone Deﬁciency:
Myth or Reality

Stephen Shalet,
Chrise Hospital, Manchester, UK
The extent of a deficiency of all endocrine systems varies from severe to
mild; growth hormone deficiency (GHD) is no exception. GH
replacement therapy for adult GHD is offered only to those with
severe GHD, historically defined arbitrarily by a peak GH response
less than 3ng/ml to an insulin tolerance test in an individual with a
disorder of the hypothalamic-pituitary (h-p) axis.
Patient cohorts have now been reported with h-p disorders, in
whom the peak GH responses to several provocative tests lie between
the values seen in severe GHD and normals. As a group these “partial
GHD” patients show increased fat mass, reduced lean mass, insulin
resistance, dyslipidaemia, and altered cardiac function. Typically, i.e.
85%, there is no additional significant pituitary hormone deficit. The
IGF-I level of an individual patient is pathologically low in only a
minority, even though the group mean IGF-I level lies between the
group means of patients with severe GHD and normals.
Thus the group data lend validity to the existence of partial GHD
as an entity. Diagnosing partial GHD in an individual,however, is
much less straightforward. In normals there is a powerful inverse
relationship between visceral fat mass and GH status even if the BMI
is normal. This means that an individual with a putative insult to the
h-p axis, e.g. irradiation, traumatic brain injury,etc, may show
“subnormal” GH responses to provocative tests and a normal IGF-I
level. Such a patient may be partially GHD or simply be viscerally fat;
the implications of this differential diagnostic dilemma are broader
than for the partial GHD patient alone.
References:
1. Murray RD,Bidlingmaier M,Strasburger CJ,Shalet SM 2007.
The diagnosis of partial growth hormone deficiency in adults with a
putative insult to the hypothalamic-pituitary axis.J Clin Endocrinol
Metab 92:1705-1709
2. Miller KK,Biller BMK, Lipman JG,Bradwin G,Rifai
N,Klibanski A 2005. Truncal adiposity, relative growth hormone
deficiency and cardiovascular risk. J Clin Endocrinol Metab
90;768-774

I : 03
Subsequent Malignancies in Children Treated for
Hodgkin Lymphoma: The Agony of Victory

Louis S. Consne MD, FASTRO; Professor of Radiaon Oncology
and Pediatrics
James P. Wilmot Cancer Center, University of Rochester Medical
Center, Rochester NY
The challenge in treating children with Hodgkin lymphoma (HL) is to
continue progress in its curability while diminishing the risk for toxic
events that compromise quality of life and survival. Subsequent
malignant neoplasms (SMNs) are a dominant cause of morbidity and
death. This discussion will transit through the following: (1)
Overview of SMNs after childhood cancer, including data from the
Children’s Cancer Survivor Study. (2) Description of a multiinstitutional study of pediatric HL survivors. Information will be
provided on the types of SMNs, their standardized incidence ratios
and excess absolute risks, time intervals to their development,
associations with gender, age at the diagnosis of HL, radiation dose
and volume, and the survival after the development of SMNs.
Attention will be given to secondary breast cancer (BC) since it is the
most common SMN in girls with HL. This will include the impact of
variables such as pelvic irradiation and initial stage of HL. The
frequency of and time interval to the development of contralateral BC
will be given. (3) In order to understand progress in diminishing the
occurrence of SMNs, there will be a brief reminder of the biology and
physics of radiation-associated SMNs with particular emphasis on
radiation dose and volume. A brief history of the evolution of
radiation therapy (RT) in the treatment of pediatric HL will be given,
from high dose regional RT, to involved field RT, and now the
transition to involved node RT. Ongoing trials in HL will be used as
examples. The use of modern RT approaches, such as intensity
modulated RT, and PET-CT treatment planning, will also be
discussed. Tremendous strides have been made in treating children
with HL, both in terms of cure and reduction of toxicity. Despite
SMNs, the focus of treatment for children with HL should be to cure
the primary malignancy. Minimizing the occurrence and impact of
SMN will require a multifaceted attack, which fortunately is in
progress.

I : 04
Risk of Breast Cancer aer Cancer in Childhood
or Adolescence

Flora E. van Leeuwen
Department of Epidemiology, Netherlands Cancer Instute,
Amsterdam, The Netherlands
Now that increasing numbers of childhood cancer survivors are
reaching adulthood, the excess risk of adult-onset carcinomas such as
breast cancer is becoming a major problem. All studies show increased
standardised incidence ratios (SIRs) of breast cancer after childhood
cancer, but the magnitude of the risk increase varies (SIRs ranging
from 2 – 15). It has been established that chest radiotherapy is a major
risk factor. However, of the childhood cancer survivors who developed
breast cancer (n=95) in the Childhood Cancer Survivor Study
(CCSS) cohort, 32% had childhood malignancies other than
Hodgkin lymphoma, and 21% had not received chest radiotherapy.
While survivors treated with chest radiotherapy had a 25-fold
increased risk of breast cancer compared with the population
expectation (cumulative incidence of 12.9% at age 40), survivors of
bone and soft tissue sarcomas who were not treated with chest RT also
had significantly raised risks (6.7- and 7.6-fold, respectively). Pelvic
radiotherapy decreased the risk of breast cancer (likely through an
effect on ovarian function), but chemotherapy had no effect on risk in
this study. Family history of sarcoma increased the risk in survivors
without a history of chest radiotherapy, suggesting genetic
susceptibility, such as mutations in the tumor suppressor gene TP53.
Long-term survivors of retinoblastoma also have an increased risk of
breast cancer.
A large case-control study nested in de CCSS cohort recently
showed increasing risk of breast cancer with greater radiation dose to
the breast. A recent study from the Netherlands (also including young
adults) also showed a stronger risk increase after larger radiation
volumes. This study found that mantle field radiotherapy (involving
the axillary, mediastinal and neck nodes) was associated with a 2.7fold increased risk compared to similarly dosed (36-44 Gy)
radiotherapy restricted to the mediastinum alone. The cumulative
incidence of breast cancer in survivors of Hodgkin lymphoma before
age 21 was 26% 30 years after treatment (with an attained age of 51
years or younger at that time). The study showed strong protective
effects of (chemotherapy-associated) premature menopause and short
duration of intact ovarian function after radiotherapy in women
treated before age 30. Among women treated before age 20, those with
≥20 years of intact ovarian function after radiotherapy experienced 12fold increased risk of breast cancer compared to those with 10 - 20
years of intact ovarian function. Thus, ovarian hormones appear to be
a crucial factor to promote tumorgenesis once radiation has produced
an initiating event.
Risk of breast cancer after radiotherapy increases with younger
ages at treatment in the age range 20 – 50 years, but this trend is not
apparent below age 20. A few studies indicate that the SIR of breast
cancer decreases after more than 15 – 20 years of follow-up but the
literature on this issue is inconsistent. There are also inconsistent
findings regarding the development of the SIR and the excess absolute
risk with older attained ages. In this presentation established risk
factors for breast cancer after childhood and adolescent cancer, as well
as controversial findings, will be discussed.
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I : 05
Second Malignant Neoplasms: The Well
Travelled Paths and the New Direcons to
be Explored
Smita Bhaa, MD, MPH
City of Hope Comprehensive Cancer Centre, Duarte, CA, USA
Survivors of childhood cancer are at a 10- to 20-fold increased risk of
developing a histologically distinct second malignancy, when
compared with the general population, and this risk continues to
increase as the cohort ages. The more commonly reported second
malignancies are breast, bone, thyroid, and non-melanoma skin
cancers, and therapy-related leukemia. While the risk of solid tumors
continues to climb with increasing follow-up, that of secondary
leukemia plateaus after 10 years. The risk of radiation-related second
malignancies (breast, thyroid, lung cancer) is highest when the
exposure occurs at a younger age; it increases with the total dose of
radiation, and with increasing follow-up after radiation. Therapyrelated leukemia is linked to alkylating agents (chromosome 5 or 7
abnormalities) and topoisomerase II inhibitors (chromosome 11q23
abnormalities).
Interindividual variability in the risk of developing second
malignancies exists, suggesting a role for genetic variation in
susceptibility to genotoxic exposures. The interindividual variability in
risk of second malignancies is likely related to common
polymorphisms in low-penetrance genes that regulate the availability
of active drug metabolite, or those responsible for DNA repair.
Genetic variation contributes 20% to 95% of the variability in
cytotoxic drug disposition. Polymorphisms in genes involved in drug
metabolism and transport are relevant in determining disease-free
survival and drug toxicity. Variation in DNA repair plays a role in
susceptibility to de novo cancer and likely modifies second
malignancies risk after exposure to DNA-damaging agents, such as
radiation and chemotherapy. Gene-environment interactions may
magnify subtle functional differences resulting from genetic variations.
Since outcome is closely linked to stage at diagnosis of second
cancers, early diagnosis should confer survival advantage. Vigilant
screening is therefore important for those at risk. Monitoring for
secondary leukemia should include yearly complete blood count with
differential and platelet count for 10 years post therapy. Screening
recommendations for radiation-related second malignancies include
careful annual physical examination of the skin and soft tissues in the
radiation field. Recommendations for females who received radiation
with potential impact to the breast include monthly self-breast
examination beginning at puberty, yearly clinical breast examinations
beginning at puberty until age 25 years, and then every 6 month
clinical breast examination, with yearly mammograms beginning 8
years after radiation or at age 25 (whichever occurs later). Screening
breast magnetic resonance imaging is recommended in conjunction
with mammograms. These and other risk-based guidelines, developed
by the Children’s Oncology Group, are available at
www.survivorshipguidelines.org.
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A reduction in bone mass, as well as fractures, are often encountered in
children receiving intensive chemotherapy for cancers and particularly,
acute leukaemias. A reduction in bone mass has also been noted in
some groups of children after completion of therapy. Whereas in
adults, osteoporosis is defined solely on the basis of reduced bone
density, the International Society for Clinical Densitometry has
recently stated, that in children, the definition of osteoporosis should
also include a clinically significant history of fracture. Secondary
osteoporosis may arise either as a result of the effects of underlying
disease or as a result of the treatment of such diseases (e.g. with
glucocorticoids) and is usually due to an imbalance of bone formation
and removal, both by bone modelling and remodelling, which in turn
disturbs the normal accumulation of bone that occurs during
childhood. A multitude of intrinsic and extrinsic factors contributes to
these processes. The underlying principles of treatment of secondary
osteoporosis is, where possible, to remove the modifiable underlying
cause. Where this is not possible, minimising the effects of treatment
with drugs that adversely affect bone health may be sufficient to
eliminate any deterioration in bone quality. If this is not possible, the
use of bone sparing drugs such as the bisphosphonates may be
necessary whilst ensuring that attention is paid to optimizing pubertal
development, nutritional status including calcium and vitamin D
intake and encouraging exercise and mobility.
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Nephrotoxicity is an important potential adverse consequence of
malignancy or its treatment in children, which may lead to lifethreatening acute or chronic complications, or limit the ability to
deliver optimum anti-cancer treatment. Although clinical experience
and research have provided much valuable information about the
causes and natural history of nephrotoxicity, many important
questions remain unanswered.
What do we know?
The clinical characteristics and early natural history of renal toxicity
due to classical nephrotoxins such as cisplatin and ifosfamide are well
documented by many clinical studies. Whilst these have also
highlighted the relevance of many patient and treatment-related risk
factors (eg dose), some patients suffer substantial toxicity in the
absence of obvious adverse risk factors. Attempts to demonstrate the
possible importance of pharmacokinetic and pharmacodynamic
measures as risk factors have met with limited success, but
pharmacogenetic studies may elucidate some of these puzzles. Recent
evidence has confirmed the very long-term persistence (over 10 years)
of renal damage in many patients. A few national groups have written
guidelines for the evaluation of, and surveillance for, chronic
nephrotoxicity. Several potential pathogenetic mechanisms have been
postulated, especially for chemotherapy-induced nephrotoxicity, based
on pharmacological and pathophysiological models.
What don’t we know?
Most fundamentally, relatively little information is available about the
overall incidence, severity and outcome of renal complications in nonselected cohorts of children with malignancy. Several of the new anticancer drugs that have entered clinical use in recent years have been
shown to have acute nephrotoxic potential but inevitably there is little
knowledge of risk factors or long-term outcome of these toxicities.
There is no definitive proof yet that surveillance protocols improve the
early detection and ultimate outcome of chronic nephrotoxicity. The
scale and importance of the potential interaction between
nephrotoxicity and the normal decline in renal function associated
with ageing is completely unknown. Importantly, since detailed
knowledge of pathogenesis is lacking for most nephrotoxic agents,
there is no consistently successful approach to preventing
nephrotoxicity other than avoidance of excessive exposure to the
nephrotoxic agent.
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Objectives & methods: The treatment of children with cancer has
been a great success. Nearly 80% survive to adulthood, and many are
able to have children of their own. No sizable human population has
received as intense exposure to mutagenic substances as cancer
survivors treated with high-dose radiation and chemotherapy. Yet, it
remains uncertain whether these curative treatments which cause
somatic cell mutation can also cause germline mutations manifested as
genetic diseases in the offspring of cancer survivors. This presentation
gives an overview of population-based research addressing the
reproductive hazards of mutagenic treatments.
Results: Population-based cohort studies assessing the risks for
spontaneous and induced abortions and stillbirths in female cancer
survivors, and cytogenetic abnormalities and congenital
malformations in offspring indicate that while genetic effects
associated with germline irradiation or chemotherapy administration
are unlikely to be large, a small risk of certain genetic conditions could
not be excluded and is the focus of ongoing and planned doseresponse analyses. The objective of the Genetic Consequences of
Cancer Treatment (GCCT) study (www.gcct.org) is to conduct a
large-scale retrospective cohort investigation of nearly 24,000 children
of 14,519 cancer survivors in Denmark and Finland and determine the
extent to which curative therapies contribute to adverse inherited
outcomes, including chromosomal abnormalities, single gene
disorders, birth defects, stillbirths, neonatal deaths and childhood
cancer. Medical records are obtained to calculate radiation doses and
assess chemotherapy. Molecular analyses of family bloods collected
from a sample of survivors, their spouses and children provide a
unique opportunity to study a number of mechanistic processes
related to cancer predisposition and the effect of therapy.
Conclusions: Quantification of risk in terms of individual
radiation dose to the gonads and in terms of systemic
chemotherapeutic agents is ongoing and will provide the clearest
answer as to whether germline mutagenesis resulted in significant or
detectable consequences.
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Objective: The aim was to describe and compare quality of life in
relation to socio-demographic characteristics and self-reported health
status among long-term survivors of childhood cancer and among a
comparison group.
Methods: Semi-structured telephone interviews were performed
with a cohort of 246 long-term survivors and 296 randomly selected
controls using the Schedule for the Evaluation of Individual Quality of
Life- Direct Weighting (SEIQoL-DW). The participants were asked
to nominate the areas they considered to be most important in life and
to rate the current status of each area on a seven-point category scale.
An overall individual index score was calculated as a measure of
quality of life. Self-reported health status was assessed using the Short
Form Health Survey (SF-36).
Results: Long-term survivors rated their overall quality of life and
self-reported health status almost in parity with the comparison group.
In both groups, family life, relations to other people, work and career,
interests and leisure activities were the areas most frequently reported
to influence quality of life. The survivors differed from the comparison
group on one of eight SF-36 scales reflecting problems with daily
activities owing to physical health. In a regression model, health status
and socio-demographic characteristics accounted for 17% of the
variance in overall quality of life.
Conclusions: Health status was not shown to have a major impact
on overall quality of life, indicating that health and quality of life
should be valuated distinctively as different constructs. By identifying
specific aspects of life in addition to performing regular follow-ups,
health care providers may establish the individual’s priorities and
health-promoting activities that will help in achieving a good quality
of life.
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Objectives: The aim of the study was to determine the extent of
long-term motor problems and writing difficulties in children with
acute lymphoblastic leukaemia (ALL), Wilms’ tumor (WT), B nonHodgkin lymphoma (B-NHL) and malignant mesenchymal tumors
(MMT) and to investigate whether these were related to the use of
vincristine.
Methods: In 127 children who completed vincristine containing
chemotherapy at least one year earlier, aged 4-12 years, motor
performance was measured with the Movement Assessment Battery
for Children (movement-ABC). Handwriting of survivors and
matched controls was assessed with the Concise Assessment Scale for
Children’s Handwriting. Muscle strength was measured with a handheld dynamometer and passive ankle dorsiflexion with a goniometer;
results were compared to healthy controls.
Results: The movement-ABC scores of the total group were
significantly lower than age-related norm values (p<0.001). There
were no differences in scores between children with ALL, WT, BNHL and MMT, or between children who had received low (0-20
mg/m2) intermediate (20-40 mg/m2) or high (> 40 mg/m2)
cumulative doses of vincristine. No significant difference in writing
speed or in quality of writing scores was found. Strength was reduced
in ankle dorsiflexors bilaterally (p< 0.001), wrist dorsiflexors on the
non-dominant side (p< 0.001) and pinch grip bilaterally (p=0.01).
Passive ankle dorsiflexion was significantly reduced bilaterally
(p<0.01). Movement-ABC percentile score was affected by pinch grip
strength on the non-dominant (p<0.004), and dominant side
(p=0.024) but not by strength of other muscle groups or by passive
ankle dorsiflexion.
Conclusions: Motor performance was impaired in all patient
groups, but was not related to cumulative vincristine dose. No longterm problems in speed or quality of writing were found. Peripheral
muscle strength and passive ankle dorsiflexion were reduced. However,
neither decreased muscle strength nor reduced ankle dorsiflexion
could completely explain the reduction in scores on the movementABC.
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Objectives: Previous studies considering educational attainment
among childhood cancer survivors have in general been small, not
population-based and have had contradictory findings. This study
investigates educational attainment in a large, population-based,
British cohort of survivors of all types of childhood cancer.
Methods: Information on educational attainment was available
for 10183 survivors and the proportion achieving four specified levels
was considered. Comparisons with expected levels of attainment from
general population data were undertaken and factors influencing level
of attainment identified.
Results: Deficits in educational attainment among survivors,
compared with expected, were observed at all levels, odds ratio(99%
confidence intervals) (OR(99%CIs)): degree 0.77(0.68-0.87);
teaching qualification 0.85(0.77-0.94); A’level 0.85(0.78-0.93);
O’level 0.81(0.74-0.90)). Further analysis showed that deficits were
restricted to central nervous system (CNS) neoplasm and leukaemia
survivors (for leukaemia only those known to be treated with
radiotherapy were considered). At all levels the deficit among
irradiated CNS tumour survivors was about twice that observed for
cranially irradiated leukaemia or non-irradiated CNS tumour
survivors. Survivors at greater risk of poorer educational outcomes
included those: treated with cranial irradiation; diagnosed with a
CNS tumour; older at questionnaire completion; younger at
diagnosis; diagnosed with epilepsy, and females.
Conclusions: An increased risk of educational underachievement
has been identified in specific groups of childhood cancer survivors.
Those responsible for their care need to be aware of this risk so that
cognitive deficiencies are detected early and appropriate support
provided to minimise future underachievement. The findings have
implications for clinical long term follow-up care and suggest that
detailed educational support and implementation of regular cognitive
assessment may be indicated for some groups to maximise long term
function.

Objective: As survival of childhood cancer has increased, the
guestion of health related quality of life (HRQL) has become an
important issue. The aim of this nationwide survey was to assess the
self-reported HRQL in cancer survivors aged 18 to 27 years, and their
matched healthy controls.
Methods and study population: Generic self-administered
instruments, the SF-36 version 2 and the 15 D were used as well as a
form for the background information. Response rate was 57.9%
(271/468). Mean length of survival was 14.5 (4-26) years, and age at
diagnosis 7.1 (0-15) years. Analysis of respondents and nonrespondents (Leukemia N=129/85, non-Hodgkin lymphoma 19/19,
Hodgkin lymphoma 30/24, Neuroblastoma 10/8, Wilms tumor 16/4,
Germ cell tumor 10/9, Osteosarkoma 14/13, Soft tissue sarcoma
11/10, Retinoblastoma 10/8, Other 22/17) showed no significant
differences.
Results: Survivors’ mean height and weight were significantly
lower than those of their controls. Self-rated happiness related to
significantly higher mental component summaries (MCS) and 15 D
total scores. In both survivors and controls, females rated lower
HRQL scores than males.
15D mobility score was the only parameter where survivorgroup
scored signifantly worse than controls. HRQL depended on the type
of malignancy and treatment modality. Osteosarcoma survivors scored
significantly lower in the physical functioning, mobility, hearing, and
physical component (PCS) scores than the reference (leukemia). Stem
cell transplantation (SCT N=31) treatment showed significantly
lower physical and mental functioning scores than the reference
treatment (surgery alone).
Conclusions: In general, cancer survivors had more positive
ratings on their HRQL than the controls. However, especially the
survivors of osteosarcoma and SCT treatment are in risk for adverse
HRQL and may need more attention to the HRQL issues from the
follow-up care clinicians.
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Objectives: The dramatically increased survival rates of patients
with childhood cancer require increased knowledge of the late
complications of the diseases and their treatment. The objective of this
work was to study possible socio-economic late effects following
treatment for acute lymphoblastic leukaemia (ALL), in order to
identify factors contributing to worse outcome.
Methods: From a database of all individuals diagnosed with
cancer before the age of 18 in the time period 1970-1999 in the
Southern part of Sweden, all patients with ALL who were alive in
January 2007 (213 individuals, 107 men and 106 women) were
identified. For each subject, 50 matched controls were identified in the
Population Register of Sweden, Statistics Sweden. Information on
education, employment, income and family formation was obtained
from Statistics Sweden.
Results: Survivors of ALL had attained a lower level of education
both at the ages of 25 and 30, than controls. Survivors were also less
often employed (70% vs. 82%, p=0.019), less often married (19% vs.
32%, p=0.019) and had children (31% vs. 47%, p=0.011) to a lesser
extent than controls at the age of 30.
Young age at diagnosis, as well as treatment with cranial
irradiation, were found to be important risk factors for worse outcome
in the majority of the socio-economic variables studied. Female
survivors were at greater risk for attaining a lower level of education
than male survivors.
Conclusions: This population-based study shows that survivors of
ALL in childhood have socio-economic late side effects in adulthood,
with young age at diagnosis and treatment with cranial irradiation
being important risk factors. This has important implications on the
work done to identify subgroups in need of special follow-up or
supportive interventions.
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Stem cell transplant (SCT) can be life saving but is a high risk
treatment. Immediate medical and psychosocial outcomes within the
first few years post transplant has been well documented. However, for
those children who survive SCT, there has been little focus on very
late outcomes observed in survivors who are now adults.
A study among fifty-three adults (19-42 years) who had received
SCT as children showed that poorer health-related quality of life
(HRQoL) with psychological and cognitive problems was a
common problem. The methods included the self-report instruments
Swed Qual assessing several aspects of HRQoL, and HADS assessing
anxiety and depression. A majority of the survivors reported impaired
cognitive functions. Mean Cognitive functions index of the Swed
Qual was 70.13, indicating significantly more problems when
compared with 80.10 in an age-matched control group. Among the six
separate aspects of cognitive dysfunction included in the Cognitive
functions index, problems with concentration was the most
prominent with 34% of the sample reporting moderate or severe
problems. Nonetheless, all aspects of cognitive dysfunctions were
reported by at least 30%, except poorer reaction speed (13%). In
addition, perceived cognitive dysfunctions demonstrated a
relationship with both anxiety (Pearson’s r=0.66, p<0.001) and
depression (r=0.65, p<0.001).
In conclusion, cognitive dysfunctions represent an important
aspect of late-effects in long-term survivors after SCT in childhood.
Consequently, this potentially debilitating problem should be further
investigated through neuropsychological testing.
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Objectives: As a result of advances in treatment, 70 - 80% of
children who receive a diagnosis of cancer become long-term
survivors, but their social outcomes and medical visits have been
unknown in Japan.
Methods: We performed a cross-sectional survey with self-rated
questionnaires of childhood cancer survivors (CCS). Our study
subjects were divided into 3 groups: CCSs, their siblings (Sib) and
general population (GP). We estimated the prevalence of outcomes
among the 3 groups.
Results: 185 CCS (70% response rate), 72 of their Sibs (50%
response rate) and 1000 GP returned questionnaires. Mean (median)
age was 23.3 (23), 24.8 (24) and 23.8 (23) years respectively. There
was no difference in marriage rate for male among the 3 groups. The
proportion of marriage is higher in female Sib (36%) but there was no
difference when older than 30 years of age. There was no difference in
educational attainment and annual income. Ninety-five percent of the
CCS group visited a hospital during the previous 1-year but only 25%
of them had a treatment summary. Among the reasons given for
visiting the hospital, routine annual check was most frequent at 69%
for CCS, but other reasons such as common disease, vaccination,
health consulting were common among the 3 groups. The previous
treatment hospitals was the most common (70%) and the most
desired medical facility in future (52%) for the CCS followed by the
long term follow-up clinics. On the other hands the most desired
medical facility to visit in future for the control two groups was the
hospital specialists followed by the primary care physicians.
Conclusions: Our study revealed that CCS have made much
efforts to get attain educational/vocational goal but CCS rarely
received adult-oriented medical care because they prefer visiting their
previous treatment children’s hospital even into adulthood.
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Objectives: Fatigue is prevalent in groups of adult cancer
survivors but much less studied in childhood cancer survivors. The
study aimed to assess the level of fatigue, the prevalence of chronic
fatigue (CF: elevated level for >6 months) and the impact of CF on
quality of life (QoL) in adult and adolescent survivors of childhood
acute myeloid leukemia (AML), infratentorial astrocytoma (IA) and
Wilms tumor (WT).
Methods: Nordic patients treated for AML, WT and IA between
1985 and 2001 were invited to participate in a postal survey that
included the Fatigue Questionnaire (FQ) and the Short Form 36 (SF36) health survey. All cancer-free survivors treated at age > 1 year were
eligible. Seventy percent (398/565) responded and were divided into
two age-groups; G1 (13-18yrs) and G2 (19-34yrs). Participants (1934yrs) from a Norwegian population (GP) survey incorporating FQ
and SF-36, served as controls (N = 763) for G2.
Results: Mean age of survivors was 16 yrs (SD 1.7) for G1 and 24
yrs (SD 3.3) for G2. Compared to the GP, G2 had higher prevalence
of CF (14 vs. 6%, p<.001) with a higher prevalence amongst females
(p<.05) and amongst IA and WT survivors (p<.01). Those with the
longest follow-up had highest risk of CF (OR=1.13). Survivors with
CF had lower mean scores on the physical functioning scales of the
SF-36 (p <.05) but better scores on the mental health and social
functioning scales (p <.05 and =.001) than the controls with CF.
Conclusions:The prevalence of CF was significantly higher in
survivors of IA and WT relative to the GP. Survivors with CF had
poorer QoL than survivors without CF. Survivors with CF had a
poorer physical QoL but did better mentally and socially than controls
with CF.
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Objective: To present the incidence of specific and overall
functional and health-related late effects in a national cohort of adult
survivors of central nervous system tumours (CNST) together with
normative data from general population controls. We also aimed to
identify diagnostic subgroups within the entire CNST patient group
that are at particular risk for persistent or late-occurring sequelae.
Methods: Patients 18 years old, or older, who were at least 5 years
beyond date of diagnosis were eligible. Health/late-effects outcome
data for survivors were collected from survivors and parent proxies.
Nation-wide data collection targeted 708 eligible CNST survivors,
708 parent proxies, and 2500 general population controls. Patient
response rate was ~78%. Late-effects in terms of functional disability,
sensory and cognitive impairment, emotional status, and pain was
assessed using the Health Utilities Index Mark2/3 (HUI2/3).
HUI2/3 single- and multi-function outcomes are presented for
patients and controls. In analyses patients and controls were
contrasted, and in within-survivor-group analyses diagnostic
subgroups were contrasted to identify the relative risk for late-effects
by sub-diagnosis.
Results: Compared to controls, CNST patients had persistent
late-effects in domains of sensation, mobility, self-care, and cognition,
while emotional and pain domains not differentiated between groups.
Patients treated for medulloblastoma, germ cell CNS-tumour, and
other glioma (including oligodendroglioma and other unspecified,
excluding astrocytoma) had poorest overall health. Lowest degree of
late-effects was found for the other specified/unspecified CNST (incl.
nerve sheath tumours), and astrocytoma (11 high-grade, 271 lowgrade) groups.
Conclusions: Persistent and/or late-occurring morbidity among
adult CNST survivors involves multiple domains like sensory and
motor functioning, cognition and speech. The portion presenting
severe disability particularly differentiates CNST survivors from
controls. However, CNST diagnostic sub-groups differ significantly
regarding late-effects; a finding that point out directions for an
individualised follow-up that addresses the needs of patients at
increased risk for tumour related disability.

Objectives: Pediatric cancer survivors are at risk for poor
academic achievement. Early SIP seeks to identify at-risk patients,
educate teachers and parents, initiate accommodations and improve
school environment. We hypothesized children with diagnoses
requiring more intensive treatments were more likely to receive a SIP
visit. We sought to identify SIP utilization according to patient factors
and describe parents’ understanding of the impact of the disease on the
child’s functioning.
Methods: An IRB-approved chart review was conducted on
oncology patients seen over a four year period. Logistic regression
modeled the association between SIP utilization and patient factors.
A survey assessed parent perception of SIP for the 2008 academic year.
Results: Data were abstracted from 351 patients ages 2-18.5:
ALL, brain tumors, non-Hodgkins lymphoma, AML, Hodgkins, bone
tumors, soft tissue sarcoma, Wilms and other. Overall SIP utilization
was 21%. Participation was associated with cancer type, male sex,
younger age, and estimated missed school days. Compared to ALL
(n=110), Hodgkin’s patients (n=15) were more likely and patients
with other cancers (n=57) were less likely to receive SIP (OR: 6.0, 0.2,
respectively). Controlling for cancer type, sex, and age, the odds of
utilizing SIP increased 2% with each increasing day of missed school.
Survey data show that 70% of parents stated that SIP was beneficial;
only 20% of parents believe their child’s cancer adversely affects their
quality of life.
Conclusion: SIP was more likely among children with cancer
types requiring more intensive therapies and with good survival rates.
While parents found SIP beneficial in terms of education, advocacy
and accommodations, they lacked insight into the impact the disease
may have on their child’s ability to achieve academically. To establish
the beneficial impact of SIP on academic achievement, a prospective
study (SIP Study) is assessing SIP‘s affect on quality of life and longterm academic achievement.
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Outcome of 105 Consecuve Paents Treated
for Brain Tumors Under the Age of 3 Years at the
Medical University of Vienna
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Amedeo Azizi, MD1, Thomas Czech, MD2, Chrisan Dorfer, MD2,
Irene Slavc, MD1
1
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Objective: To asses the impact of histology, tumor location and
type of treatment on outcome.
Methods: Between 1992-2009, 105 patients (m:f=62:43) ≤3
years with various brain tumors, 28/105 ≤1 year including 4 connatal
tumors, were treated at the Medical University of Vienna. Histologies
and locations were pilocytic astrocytoma of the optic pathway (OPT,
n=21), cerebellar pilocytic astrocytoma (n=5), supratentorial diffuse
glioma (n=18), glioblastoma (GBM, n=5), diffuse pontine glioma
(n=1), ependymoma (n=16), atypical teratoid rhabdoid tumor
(ATRT, n=14), primitive neuroectodermal tumor (PNET, n=9),
medulloblastoma (MB, n=6), plexus papilloma (n=6), plexus
carcinoma (n=1), and craniopharyngeoma (n=3).
Results: As of September 2009, 81 patients (77%) are alive with a
median survival time of 8 years. Survival with surgery only was
achieved in all 32 patients with diffuse gliomas, cerebellar
astrocytomas, craniopharyngeomas and plexus papillomas.
Furthermore, survival was reached in 18/21 OPTs, 10/16
ependymomas, 6/9 PNETs, 6/14 ATRTs, 3/5 GBMs, 4/6 MBs, 1/1
plexus carcinoma and 1/1 connatal brainstem glioma. All of these
patients received chemotherapy except for 1 with OPT and 1 with
ependymoma. Local irradiation was done in 2/6 PNETs, 10/10
ependymomas, 2/3 GBMs, 6/6 ATRTs and 1/1 plexus carcinoma. 4
patients were either diagnosed with visual loss or lost vision during
course of disease. Except for 4 patients who also have intractable
seizures none of the 81 surviving patients is severely retarded or has
major neurologic deficits. So far, neuropsychological developmental
testing was performed in 64 children. Mixed results with IQ-scores
between 75-111 depending on tumor location, preexisting and
postoperative deficits, treatment, and presence or absence of
syndromes, such as neurofibromatosis, were seen.
Conclusion: Prognosis of brain tumors in young children has
improved substantially over the past decade and curative therapy
should be attempted.
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High Health-related Quality of Life Among
Long-term Survivors of Childhood Acute
Lymphoblasc Leukemia – is it Real?
Marika J. Harila1,2 M.Sc., Jarmo Salo3 M.D., Ilpo Vilkkumaa4 Lic.
Soc. Sc., Arja H. Harila-Saari3 M.D., Ph.D.
Department of Neurology1, Department of Medical Research2,
Oulu University Hospital; Department of Paediatrics3, Oulu
University Hospital; Verve4, Centre of Experse, Oulu, Finland
Objectives: Health-related quality of life (HRQoL) was assessed
in a cohort of long-term childhood acute lymphoblastic leukemia
(ALL) survivors.
Methods: RAND-36 was used to assess subjective HRQoL in 74
survivors of ALL an average of 20 years after the diagnosis. Cranial
irradiation had been administered to 46 of the survivors, while 28
survivors had solely been treated with chemotherapy. The control
group consisted of 146 healthy young adults selected from local
population registry. Survivors were examined by a physician and late
effects were graded using the CTCAEv3 criteria.
Results: ALL survivors achieved significantly higher scores than
the controls on three of the eight HRQoL subscales; role limitations
due to emotional problems (p= 0.030), mental health (p= 0.030) and
vitality (p= 0.004). In comparison to controls, survivors with a followup of more than 20 years had significantly higher scores on vitality (p=
0.006) and mental health (p=0.011). Survivors with severe (grade 3
and 4) late effects scored significantly better than controls on vitality
(p=0.043) and mental health (p=0.040). Patients who had been
treated for an ALL relapse and had received the most intensive chemoand radiotherapy had significantly higher scores on mental health
(p=0.004) and vitality (p=0.004) than the controls.
Conclusions: Compared to healthy controls, long-term survivors
of childhood ALL reported equal or better HRQoL in RAND-36.
Unexpectedly, higher HRQoL scores were associated with more severe
late effects and intensive therapy. RAND-36 scores did not seem to
reflect the true situation of the survivors.
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QOLOP – The BRNO Quality of Life Longitudinal
Study of Paediatric Oncology Paents
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Long-term Survivors of Childhood ALL: Is Healthrelated Quality of Life Reduced in Those who
had Suﬀered a Relapse?
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Gisela Michel, PhD 1, Senior Research Fellow;
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Claudia E. Kuehni, MD 1, Senior Research Fellow
1
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Objectives: To establish longitudinal study of the QoL in
children surviving cancer in the Czech Republic; to establish
methodology of measuring QoL that reflects changes in the
perception of QoL throughout the life cycle; to identify the areas in
which QoL in children with cancer is reduced, both in terms of
objective parameters and the subjective perception of well-being.
Methods: The identification of target areas is based on a
comparison of three study populations (children with cancer, children
with other chronic diseases, matched controls). Methodology reflects
the multiple-sources and multidimensional nature of QoL. The
longitudinal research design contains the implementation of
developmental approach, multi-informant perspective and system
approach emphasizing the role of family members. The methods used
measure the objective indicators of QoL (mobility, sensory functions)
and subjective indicators (moods and feelings, well-being, life
satisfaction) as well as other determinants of QoL besides health
(personality, parent/child relationships, friends, social support).
Results: Since 11/2006 180 childhood cancer survivors, 300
children and adolescents with chronic diseases and 400 matched
controls entered the study. Current results show that: (1) cancer
survivors (age 8-12) are less involved in social activities compared to
healthy children; (2) no significant differences in evaluating the family
and social relationships were found; (3) cancer survivors show
significantly lower rate of depression in comparison with healthy
children (age 13-14); (4) cancer survivors attribute more importance
to values: “to have some hobbies in leisure time” (age 13-14), “going to
school” (age 8-12). Cancer survivors are more satisfied with: “health
state”, “belief ”, “attending school”, “visual appearance”.
Conclusions: We give an overview of current results, mentioning
also the possible benefits of serious life experience, such as post
traumatic growth of the patients as well as their parents and siblings.
Website: http://qolop.eu. Supported by Grant Agency of the
Czech Republic 06/07/1384 and 406/09/1255.
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Objectives: About 20% of children with acute lymphoblastic
leukemia (ALL) suffer from a relapse and only 1/3 of these can be
cured. We aimed to compare the long-term health-related quality of
life (HRQOL) of ALL survivors with and without a relapse.
Methods: As part of the Swiss Childhood Cancer Survivor Study
(SCCSS), we sent a questionnaire to all survivors of childhood ALL in
Switzerland who had been diagnosed between 1976-2003 at an age of
<16 years and who were currently aged older than 19 years. HRQOL
was assessed with the SF-36 measuring 4 dimensions (scales) of
physical health and 4 dimensions of mental health. A score of 50
corresponds to the mean of a healthy reference population.
Results: From 396 ALL survivors eligible for the survey 318
(80%) participated until February 2009, but recruitment is still
ongoing. Of these, 47 (15%) had had a relapse. Scores for all 8
domains were slightly higher in ALL survivors with and without
relapse or similar compared to reference data from France and
Germany (Swiss norm data unavailable). In five scales, scores did not
differ between participants with and without relapse. Only in three
scales (general health perceptions, role limitations due to physical
health and vitality) scores in survivors with a relapse were slightly
lower (48.4, 50.5 and 51.3 respectively) than in those without (53.8,
53.1 and 54.7 respectively; p=0.001, 0.036 and 0.038).
Conclusions: Although mortality in childhood ALL patients
with a relapse is high, long-term HRQOL in those who survived is
good, i.e. their HRQOL is comparable to both survivors without
relapse and to the general population. The small differences found for
three of eight scales will be further analyzed.
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Health and Supporve Care Needs of Adult
Survivors of Childhood CNS Tumours

Hovén E1 BSc, Boman KK1 PhD
1
Department of Women’s and Children’s Health, Childhood
Cancer Research Unit Karolinska Instutet, Stockholm, Sweden
Objective: To comprehensively describe health and supportive
care needs and evaluate the extent of unmet needs of adult survivors of
childhood and adolescent CNS tumours.
Methods: In this population-based cohort study, 531 (275 males,
256 females) of 679 eligible survivors (78.2%) and 556 parents
(82.4%) provided data. Health and supportive care needs were
assessed by a questionnaire covering 4 areas: medical care, care
coordination, illness education, and psychosocial services. Health care
needs were categorized as no need, met need, and unmet need.
Outcomes were analysed in relation to survivors’ health and functional
status assessed with the 15-item Health Utilities Index™ Mark 2/3.
Results: Overall, 41% of survivors experienced their need of
health care to exceed population average. Ninety per cent of the
childhood CNS tumour survivors had some kind of persistent health
care need in adult life, and 51% reported having a health care need
that was unmet. Survivors’ perceived needs were highest in the area of
education about illness, followed by care coordination, medical care,
and psychosocial counselling. The most frequent type of unmet need
concerned psychosocial services and lacking education about the
illness. Expectedly, survivors with impaired health status had greater
health care needs, but they also had more unmet such needs. Time
elapsed from diagnosis to assessment and survivors’ age at assessment
were not associated with the extent of health care needs or unmet
needs.
Conclusions: Identification of the extent of health care needs is a
precondition for the development of effective individualised
surveillance of long-term childhood CNS tumour survivors. The
findings show that a considerable proportion of survivors experience
unmet health and supportive care needs. By addressing these unmet
needs properly, quality of comprehensive health and supportive care
can be increased.
Keywords: Childhood CNS tumours, adult survivors, late effects,
health care needs, follow-up
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Psychotherapeuc Support for Teenagers
Suﬀering Severe Mental Distress Related to
Late-eﬀects aer Stem Cell Transplantaon (SCT)
Posse E,
Karolinska University Hospital, Sweden
A majority of children and teenagers who undergo SCT survive in a
long-term perspective. Unfortunately, SCT can cause a number of lateeffects such as short stature, cognitive effects, infertility and Chronic
Graft Versus Host Disease.
Objectives: To gain more knowledge of and a more profound
understanding of the situation of the minority of teenagers who report
that their physical and mental distress are dominating their daily lives
which they relate to late-effects after SCT.
Method: The study includes 7 teenagers, 3 girls and 4 boys, who
declared that they, three years or more after SCT, where manifestly in
need of continuing psychotherapeutic help for mental distress. The
study is retrospective and data has been gathered from patients´
medical records.
Results: The themes that all 7 participants are occupied with are
characteristic for the individual during the adolescence period:
relations to friends, relations to parents´, school or work and thoughts
about the future. All participants say that they are occupied with
feelings of being different from their peers. Due to their increased
susceptibility, they have not been able to go to school for a year or
more, which made them lose contact with friends. They felt dependent
on their parents and sometimes overprotected. Only 1 out of 7
participants had thoughts about what to do in the future. The other 6
were worried about not getting a meaningful occupation in life. Four
participants were occupied with the sorrow of being infertile.
Conclusions: The study points out the need of long-term
psychosocial support for teenagers suffering severely from late-effects
after SCT.
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and Adult Survivors of Childhood Cancer in
Japan
Misato Honda1, Yasushi Ishida2, Naoko Sakamoto3, Shuichi
Ozono4, Tsuyako Iwai5, Kiyoko Kamibeppu6, Naoko Kakee7,
Keizo Horibe8
1
Ehime University Graduate School of Medicine, Department of
Pediatrics, Toon, Japan 2 St. Luke’s Internaonal Hospital,
Department of Pediatrics, Tokyo, Japan 3Naonal Research
Instute for Child Health and Development, Department of
Epidemiology, Tokyo, Japan 4 Kurume University, Department of
Pediatrics, Faculty of Medicine, Fukuoka, Japan
5
Kagawa Children’s Hospital, Department of Oncology, Kagawa,
Japan 6 The University of Tokyo Graduate School of Medicine,
Department of Family Nursing, Tokyo, Japan
7
Naonal Research Instute for Child Health and Development,
Department of Health Policy, Tokyo, Japan
8
Nagoya Medical Center, Department of Pediatrics, Aichi, Japan
Objectives: To identify the factors associated with adverse quality
of life (QOL) in childhood cancer survivors (CCSs).
Methods: We conducted a cross-sectional survey by a selfreported questionnaire including the Short Form-36 (SF-36). We
compared CCSs with their siblings (ref. Japanese population norm)
using SPSS statistics software.
Results: The study was comprised of 185 CCSs and 72 siblings
whose age ranged from 16 years to 40 years. A majority of CCSs
(66%) reported more than 1 physical health problems compared to
siblings (29%) p<0.001; odds ratio, 4.8; 95%CI:2.6-8.6). More CCSs
(24%) had some problems in daily activities compared to siblings
(10%) (p=0.008; odds ratio, 2.8; 95%CI:1.3-6.3). According to SF-36
subscale, fewer CCSs answered good GH than siblings (p<0.001;
mean score difference;-8.8) and also fewer CCSs answered good PF
than siblings (p=0.002; Mean score difference;-3.6). However there
were few differences between CCS and their siblings in other
subscales. Compared with siblings by gender, male CCSs showed
significantly poorer scores in the PCS and GH (mean score
difference;-3.2 and -9.9, respectively).
Conclusions: While overall many adolescent and adult long-term
CCSs in Japan appear to have adapted well, there remain significant
decreases in QOL among CCSs on a variety of psychosocial points.

30

P : 18
Paerns of Health Behaviours Among Childhood
Cancer Survivors in Switzerland: A Report from
The Swiss Childhood Cancer Survivor Study
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Objectives: Adoption of protective health behaviours is
important for childhood cancer survivors, who are at risk of
developing chronic conditions or second malignancies as a
consequence of their former disease. We aimed to characterize
different patterns of health behaviours among adult childhood cancer
survivors and compare them with those identified in the general
population.
Methods: The sample includes 850 childhood cancer survivors
aged 20 to 35 years from the Swiss Childhood Cancer Survivor Study
and 3350 controls from the Swiss Health Survey 2007 (response rates
78% and 66% respectively). Questions on smoking, drinking,
marihuana consumption, physical activity, fruit and vegetable intake,
sun protection and skin examination were similar in both surveys. We
used latent class analysis for identifying clusters of health behaviour
separately in both datasets. The identified behaviour groups were
compared across populations and characterised according to potential
behaviour determinants.
Results: Five behaviour patterns were identified in both
populations, three of which were similar in survivors and controls:
“cautious” (healthy behaviour throughout; 37% survivors, 35%
controls), “active” (healthy behaviour, more sports, more alcohol;
28%, 24%), and “inactive” (poor skin protection, little sports, poor
diet; 16%, 15%). The two other groups identified both engaged in risk
behaviours (smoking, marihuana, with varying amount of alcohol),
but differed between survivors and controls. In particular, a smoking
only group in the general population was not observed among
survivors. In survivors, gender, education, income, immigration
background and treatment, were associated with different behaviour
patterns, while diagnosis and age at diagnosis were not.
Conclusions: In general, similar health behaviour patterns were
found among childhood cancer survivors and the general population,
but the smaller groups engaging in risk behaviours differed. Survivors
who smoked tended to engage in other unhealthy behaviours (alcohol,
marihuana, low vegetable and fruit intake).
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Thyroid Dysfuncon Following Radiotherapy for
Malignancy in Childhood

Dr Elizabeth Cullis, Academic Clinical Fellow Paediatric Oncology
Dr Assunta Albanese, Consultant Paediatric Endocrinologist
The Royal Marsden NHS Trust
Objective: To determine the incidence of thyroid dysfunction
(TD) following total body irradiation (TBI) or radiotherapy for
posterior fossa medulloblastoma (M), head and neck
rhabdomyosarcoma (NR) and nasopharyngeal carcinoma (NC). The
control group studied were those patients who received radiotherapy
as cranial prophylaxis (CP) at doses less than are thought to disturb
the hypothalamic-pituitary axis.
Methods: Data was collected retrospectively from patient records
at The Royal Marsden Hospital. Children were included who had
received radiotherapy from 1978 until April 2008, and had been
followed up in the late-effects clinic.
Results: Patients with M had the highest incidence (74%) of TD.
42% of children who had received TBI developed TD. Across these
groups, the time taken to develop TD was similar, at just over 3 years.
Over half of children who had received radiotherapy for NR and NC
developed TD.
Compensated primary hypothyroidism affected 40% of children
who had cranio-spinal radiotherapy for M. A similar percentage of
children who received TBI developed compensated or
uncompensated primary hypothyroidism (8% and 9% respectively).
15% of children who had radiotherapy as CP for haematological
malignancy developed TD. These children were followed-up for an
average of 10 years before abnormal thyroid function tests were
recorded.
Conclusions: This project confirms that follow-up of children
who have received radiotherapy is necessary to diagnose TD.
Significantly this may not become apparent until several years after
radiotherapy is completed. The UK Children’s Cancer Study Group
does not recommend that children who have received less than 30Gy
to the hypothalamic-pituitary axis should be referred for endocrine
assessment. However, we have shown that a significant percentage of
these children develop TD requiring treatment.
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Overweight/obesity among adult survivors of childhood stem cell
transplant (SCT) has been considered to be predictive of eventual
development of metabolic abnormalities. Fatty liver is increasingly
recognized as a major cause of liver-related morbidity and mortality in
the general population. However, the real incidence of fatty liver in
adult survivors of SCT has not been fully elucidated. We determined
whether adult survivors are at risk for overweight/obesity, metabolic
abnormalities and fatty liver and whether these risks are associated
with cranial radiotherapy (CRT) prior to SCT. Among the 51
patients (30 males), only 2 male patients were overweight/obese at the
last evaluation. On the other hand, 9 male (30%) and 15 female (71%)
patients were underweight. Fatty liver was diagnosed in 11 male (37%)
and 10 female (48%) patients during the follow-up period, although
patients who had fatty liver did not tend to be overweight/obese.
Significantly more patients who received CRT prior to SCT
developed fatty liver with insulin resistance than those who did not
(p<0.05). Even patients who are not overweight/obese may develop
fatty liver and metabolic abnormalities. We recommend that
healthcare professionals recognize these risks and give life-long
attention to detecting, preventing and treating late complications after
SCT.
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Objectives: Growth hormone deficiency (GHD) is usually the
first and most frequent endocrine problem occurring after cranial
radiotherapy (CRT). The aim of this systematic review was to evaluate
the existing evidence of the prevalence and risk factors of radiationinduced GHD in childhood cancer survivors.
Methods: MEDLINE, EMBASE and CENTRAL were searched
for studies reporting on radiation-induced GHD in childhood cancer
survivors. Information about study characteristics, prevalence and risk
factors was abstracted and the quality of each study was assessed. A
meta-regression analysis was performed.
Results: The prevalence of radiation-induced GHD was estimated
in 33 studies. Most studies had methodological limitations. The
prevalence varied considerably between 0 and 90.9%. Selecting only
the studies with adequate peak GH cut-off limits (< 5 μg/L) resulted
in 3 studies. In these studies the prevalence ranged from 29.0 to
39.1%, with a pooled prevalence of 35.6%. Higher CRT dose and
longer follow-up time have been suggested to be the main risk factors
of GHD by studies included in this review. The meta-regression
analysis showed that the wide variation in the prevalence of GHD
could be explained by differences in maximal CRT dose.
Conclusions: GHD is a frequent consequence after CRT in
childhood cancer survivors. The prevalence of radiation-induced
GHD ranged from 29.0 to 39.1% when selecting only studies with
adequate peak GH cut-off limits. Higher CRT dose and longer
follow-up time are the main risk factors. More well-designed studies
are needed to identify which patients are at highest risk of developing
GHD and to define the exact CRT threshold dose.
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Objectives: The risk of osteonecrosis (ON) requiring total joint
arthroplasty (TJA) in patients treated for cancer in childhood or early
adulthood was studied in a nationwide, population-based study.
Methods: All Finnish patients diagnosed with cancer at age 0-30
years in 1975-2000 and who survived at least two years after diagnosis
were identified from the Finnish Cancer Registry (FCR). Nonmelanoma skin cancers were excluded. The patients were linked to the
databases on orthopaedic diagnoses and procedures in the National
Hospital Discharge Register and the Finnish Arthroplasty Register for
years 1980-2005.
Results: Of the 9903 patients, 25 had undergone TJA because of
ON. The median time from diagnosis to TJA was 5 years (range 1-10
years). The proportion of ON requiring TJA was highest among
patients treated for chronic myeloid leukaemia (6.25 %, 6 out of 96)
and for acute myeloid leukaemia (3.5 %, 6 out of 172). TJA was
required for a small proportion of patients with acute lymphoblastic
leukaemia (ALL) (0.4 %, 4 out of 990), Hodgkin lymphoma (HL)
(0.4 %, 4 out of 996) or non-Hodgkin lymphoma (NHL) (0.5 %, 3
out of 570). Only two patients with any other cancer (1 colon
carcinoma and 1 testicular cancer) had undergone TJA because of
ON. Hip was the involved joint in 24 patients and knee in one patient.
Conclusions: Osteonecrosis requiring total hip arthroplasty is an
important cancer-related complication in children and in young adults
treated for myeloid leukemias. Also patients with ALL, HL or NHL
have a risk of ON requiring TJA. The risk was very low in patients
diagnosed with other cancers than leukemias and lymphomas.
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Context: As a result of their curative therapies childhood ALL
patients need long-term surveillance. Except for GH deficiency
(GHD) little is known about other pituitary insufficiencies. We
experienced that out of 7 pregnant ALL women, only one was able to
breast feed. Cranial radiotherapy (CRT) causes a diminished
inhibition of PRL secretion followed by pituitary insufficiency. As
GH and PRL have evolved from a common ancestral gene we
hypothesized that GH therapy may affect PRL secretion.
Objective: To study the prevalence of PRL insufficiency and the
effect of GH therapy on PRL secretion in GHD ALL patients.
Methods: 44 ALL patients (n= 44, 21 women) treated with CRT
(18-24 Gy) and chemotherapy, underwent a GHRH-Arginine test to
evaluate GH secretion and PRL secretion (area under the curve;
AUC). Median age was 25 yrs (19-31yrs) and all patients were GHD
(91%) or insufficient. A subgroup of 13 patients and matched controls
underwent a TRH test (AUC PRL). In another subgroup of 16 GHD
ALL patients we evaluated the effect of 5 yrs of GH therapy on
baseline PRL.
Results: Both men and women had significantly lower basal and
AUC PRL after GHRH-Arginine (P=0.03, P=0.02), compared with
controls. Among ALL women a significantly positive correlation
between age at diagnosis and AUC PRL (r=0.5, P=0.03) was
recorded. Further, the 13 patients had lower AUC PRL after TRH
(P=0.001), as a significantly positive correlation between AUC PRL
and serum IGF-I (r=0.6, P=0.05). After 5 yrs of GH therapy the basal
PRL levels increased significantly (7 vs 9 μg/l) among the patients
(P=0.005).
Conclusions: ALL patients treated with CRT and chemotherapy
were PRL insufficient 17 yr after treatment, which explains the
incapacity of breast feeding. An increase in basal PRL levels favors a
stimulatory role of GH directly or by IGF-I on PRL secretion.
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Growth aer Craniospinal Radiotherapy in
Children

Modgil R Sugden E Foord T Kilborn T
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Objectives: Central nervous system radiotherapy is a standard
postsurgical treatment for approximately one quarter of brain tumours
in childhood and results in durable 5-year survival rates of over 70%.
Since survival is now so encouraging, long-term side effects from
treatment have become increasingly important.
1 To investigate the use of MRI scans for assessment of spinal
growth. We wanted to see whether there was any useful interval
after radiation before vertebral chondroblast activity was lost
[1]. In theory this interval could be used to achieve some spinal
growth after treatment.
2 To produce quantitative information on the effects of
irradiation on spinal growth and final height.
Method: A retrospective collection of spinal growth data of
twenty children after craniospinal radiotherapy.
The degree of disproportion between sitting height (SH) and
subischial leg length (SLL) was calculated by (SLL-SH) SDS
(standard deviation scores from growth charts to compensate for age,
sex and pubertal status) [2]. Predicted final heights were calculated
from parental heights. Growth and other hormone replacements were
documented.
Results: The spine did not grow after treatment.
Growth hormone replacement facilitated leg growth which
continued until the end of a normal or delayed puberty. The resulting
disproportion became apparent during the pubertal growth spurt.
Predicted final height was not reached.
Conclusion: We did not find a useful interval between treatment
and arrest of spinal growth.
Growth hormone replacement and iatrogenic pubertal delay can
achieve extra height but at the expense of increasing disproportion.
Goldwein JW, Effects of radiotherapy on skeletal growth in
childhood. Clin Orthop 1991 262:101-7
Clayton PE, Shalet SM. The evolution of spinal growth after
irradiation. Clin Oncol 1991; 3: 220-2.
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Background: Children with acute lymphoblastic leukaemia
(ALL) may suffer from skeletal morbidity and its link to bone mineral
status is unclear.
Aim: To investigate the association between the bone mineral
status over the first year of chemotherapy and the incidence of skeletal
morbidity in ALL children.
Patients and Methods: The medical records of 55 children
presenting to a single centre with ALL between 2003 and 2007 and
treated by UKALL2003 were reviewed for skeletal morbidity and
bone mineral status. Serum calcium, magnesium and phosphate levels
were collected retrospectively over the first year of chemotherapy.
Skeletal morbidity included musculoskeletal pain and fractures.
Musculoskeletal pain was defined as any event of limb pain, joint
symptoms or back pain that required radiological examination.
Fractures were confirmed radiologically.
Results: Skeletal morbidity, presenting as musculoskeletal pain
and fractures were reported in 18(32%) and 16(29%) children,
respectively. The median number of measurement of serum calcium,
phosphate and magnesium were 124, 122, 98 per child in the first year
respectively. Median(10th,90th) serum calcium over the first year of
treatment in children with fractures was 2.23mmol/l(2.02,2.44)
compared to 2.27mmol/l(2.04,2.44) in those with no skeletal
morbidity (p<0.00001,95%CI(0.01,0.03). The median level of serum
phosphate was 1.38mmol/l(0.92,1.75) in children with fractures and
1.42mmol/l(1.00,1.77) in children without any skeletal morbidity
(p<0.00001,95%CI 0.02,0.05). No differences were identified
between children without skeletal morbidity and those with
musculoskeletal pain. The median serum magnesium was significantly
lower in children with musculoskeletal pain at 0.81mmol/l(0.69,0.94)
and fractures at 0.78mmol/l(0.65,0.93) compared to those without
skeletal morbidity 0.83mmol/l(0.71,0.98)
(p<0.00001,95%CI(0.01,0.03) (p<0.00001,95%CI (0.04,0.05)
respectively .
Conclusion: The incidence of bone morbidity in children
receiving chemotherapy for ALL is associated with higher likelihood
of a lower serum calcium, phosphate and magnesium concentration. A
causal link between bone mineral status and subsequent bone health
needs further exploration.
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Treated for Medulloblastoma or Ependymoma
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Proporons and IGF-I
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Objectives: Most children treated for brain tumors with
craniospinal irradiation and chemotherapy develop growth hormone
deficiency (GHD). Although final heights achieved by children
receiving GH-replacement have improved, most patients fail to reach
their genetically determined length. We report on the auxological and
endocrinological parameters of 22 patients receiving growth hormone
treatment for 14 months to 9 years.
Methods: Between 1991 and 2005 54 patients (35
medulloblastomas, 19 ependymomas) were treated with craniospinal
irradiation and chemotherapy at the Medical University of Vienna,
Austria. 22 patients (m:f=10:12) who developed GHD received
continuous GH- replacement therapy. Mean age at diagnosis of these
22 patients was 6.75 years and at start of growth hormone treatment
11.27 years.
Results: Mean height at diagnosis was -0.14SDS. During the first
three years after diagnosis growth was significantly reduced leading to
a decrease of height of -1.95SDS at time of diagnosis of growth
hormone deficiency. At this time sitting height was already
significantly decreased (-2.67SDS). During GH-therapy (25μg/kg/d)
height (p=0.007), IGF1 (p=0.001), and leg length (p=0.000)
increased significantly. However, there was only a small increase in
mean sitting height during therapy and therefore the disproportion
increased with a difference of up to 3SDS between sitting height and
leg length.
Conclusions: GH-therapy using a standard substitution dose is
efficient with respect to normalization of IGF1 and long bone growth.
While catch-up growth occurs in non-irradiated bones this appears to
be impossible in irradiated tissue such as the spine. An earlier start of
GH-treatment might help to counteract the adverse effect of
irradiation by enabling at least physiological growth of the spine.
However, further studies will have to prove this hypothesis. In
addition, newer treatment protocols using lower craniospinal doses
might also add to an improved growth by reducing the adverse impact
of irradiation on the spine.
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Objectives: Growth hormone deficiency (GHD) is an important
late effect after treatment of childhood cancer. Prevalence, effect on
height and BMI and associated risk factors of GHD were assessed in a
national cohort of adult childhood cancer survivors.
Methods: We included all childhood cancer survivors aged ≥20
years from the Swiss Childhood Cancer Survivor Study. Survivors
completed a questionnaire, containing questions on GHD and GHinjections. Potential risk factors (age at time of diagnosis, gender,
diagnosis, and type of therapy) were determined using univariable and
multivariable logistic regression. Associations between GHD and
height and BMI were analysed with linear regression.
Results: Data were analysed for 1078 survivors (response rate
78%), with a median age of 27 years (range 20-49), including the
following diagnoses: leukaemia (395), lymphoma (233), CNS tumours
(123), neuroblastoma (37), retinoblastoma (21), renal tumours (56),
bone tumours (54), soft tissue sarcomas (56), germ cell tumours (34),
Langerhans cell histiocytosis (LCH) (49) and other (20).
GHD was reported by 77 survivors (7.1%). Mean height was 162
(SD 10.4) and 171 cm (9.2) in GH-deficient and non-deficient
survivors respectively (p<0.001). Mean BMI was 24.7 (SD=6.1) and
23.4 kg/m2 (SD=4.1) respectively (p=0.017). Adjusted for age, gender
and diagnosis, GH-deficient survivors’ height was 9.0 cm less (95CI:10.8 to -7.3, p<0.001). Using the same adjustment BMI was 1.0 kg/m2
higher in GH-deficient survivors (95CI:-0.1–2.1, p=0.07).
In a multivariable logistic regression CNS tumours (odds ratio
(OR) 10.4), neuroblastoma (OR 4.8), LCH (OR 5.1) and treatment
with radiotherapy (OR 7.2) were independent risks factors for GHD
(all p<0.001), while gender and age at time of diagnosis were not.
Conclusions: GHD is an important health problem among adult
Swiss childhood cancer survivors requiring attention long after cancer
diagnosis. Independent risk factors for GHD include a diagnosis of
CNS tumours, Neuroblastoma, LCH, and radiotherapy.
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Useful Evaluaon of Longitudinal IGF1
Clinical Case
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Introduction: Short stature is frequently seen in survivor
oncologycal children.
Several factors are involved in this occurrence. Malnutrition,
corticosteroid, vertebral discs radiotherapy, hypothyroidism and
growth hormone deficiency are frequent explanations. We describe a
clinical case where the growth hormone deficiency was only seen at
puberty phase.
Objective: To show the necessity and utility of register and put in
graphic way the several values of IGF1.
Material and Methods: The clinical case belongs to a patient with
15 years old that survived to a LLA. At 6 years old she was treated
with chemotherapy and SNC radiotherapy followed by medullar
transplantation. For this last, she was submitted to a total body
irradiation. She was seen for fist time in our endocrinological outclinic with 10 years old. She presented Tanner-1 with stature under
percentile 3rd. She was done a basal hormonal evaluation and GH
hypoglycaemic stimulus test. At 12 years old she developed menarche
with only one bleeding. Pubertal status developed spontaneously till
tanner 3. She started treatment with gonadal steroids for total sexual
development with estro-progestatives.
Results: At age12, GH response was 15,5 mUI/l (nv->10UI/l),
FSH=64,1 mUI/ml, LH=19,5 mUI/ml, E2= <10pg/ml IGF1=232
ng/ml. At 10 and 11 years old IGF1 was 350 and 240.
Conclusions:
1 º - A single value of IGF1 “per si” doesn’t mean anything.
However, if they are put in a grid map, we can identify which patients
have a reduced GH response to pubertal spurt.
When we expect that IGF1 went up, they went down from 75th to
25th percentile.
2º - Even with normal GH response to stimulus, this kind of
patients must be undergone by GH supplementation.
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Objectives: Thyroid abnormalities, particularly hypothyroidism,
are common late effects after treatment of childhood cancer. Due to
the paucity of large population-based datasets with long term follow
up, the full extent of the problem remains unclear. We aimed to
describe the prevalence and associated risk factors of thyroid disorders
among adult childhood cancer survivors.
Methods: The sample included all childhood cancer survivors
aged 20 years or older participating in the Swiss Childhood Cancer
Survivor Study. Survivors completed a questionnaire, based on CCSS
and BCCSS, asking about past and current thyroid problems and the
intake of thyroid hormones. We calculated frequency of thyroid
disorders and analyzed associations with potential risk factors (age,
gender, diagnosis, year of diagnosis and type of therapy) using
univariable and multivariable logistic regression models.
Results: Data were analyzed for 1011 survivors (response rate
78%). Median age was 27 years (range 20 to 49). The most common
diagnoses were leukaemia (373), lymphoma (216), embryonal
tumours (139), CNS tumours (117) and bone tumours and soft tissue
sarcomas (106). Current thyroid disorders or use of thyroid hormones
were reported by 131 (13.0%), whereof hypothyroidism by 88 (8.7%),
hyperthyroidism by 6 (0.6%), thyroid enlargement by 5 (0.5%) and
thyroid nodules/tumours by 10 (1%). Thyroid hormones were used by
116 (11.5%). In a multivariable logistic regression, female sex (OR
2.1), lymphoma (OR 2.5), CNS tumours (OR 6.5) and treatment
with radiotherapy (OR 7.7) were independent risk factors for
thyroid problems (all p<0.001), while year of diagnosis and current
age were not.
Conclusions: Thyroid disorders are an important health problem
among adult Swiss childhood cancer survivors requiring attention long
after cancer diagnosis. Independent risk factors of the occurrence of
thyroid disorders in this population include female sex, treatment with
radiotherapy and a diagnosis of lymphoma or CNS tumour.

Objective: Following our previous reports of an increased
prevalence of insulin resistance and adiposity among ALL survivors,
particularly women treated with cranial radiotherapy (CRT), we
aimed to (1) assess the relationship between adipokines (leptin and
adiponectin) and CRT and (2) determine correlates of insulin
resistance, by gender.
Patients and methods: Cross-sectional evaluation of 116 ALL
survivors (median age, 23.0 years; range, 18-37) was conducted and
included fasting laboratory testing (adiponectin, leptin, insulin,
glucose), anthropometric measurements (weight, height, waist
circumference), DXA (total body fat, truncal-to-lower-body-fat ratio),
and abdominal CT (visceral fat). Insulin resistance was estimated
using the homeostatic model assessment for insulin resistance
(HOMA-IR). Analytic approach included Spearman correlation
coefficients, regression models, and Wilcoxon RankSum testing.
Results: CRT was associated with a higher leptin:adiponectin ratio
among both women (CRT 3.0±2.1, no CRT 1.7±1.7, P<0.01) and men
(CRT 2.2±3.0, no CRT 0.8±1.1, P=0.01) and this ratio was associated
with HOMA-IR (females β=0.15, 95%CI=0.09-0.21, P<0.01; males
β=0.17, 95%CI=0.11-0.22, P<0.01). However, visceral adiposity and
truncal-to-lower-body-fat ratio were more strongly associated with
HOMA-IR than leptin:adiponectin ratio (or BMI, waist circumference,
waist:height ratio). When assessing HOMA-IR, there was not a
significant interaction between CRT and the adipokines.
Conclusions: Among ALL survivors, visceral adiposity and truncalto-lower-body-fat ratio are superior to serum adipokines and
anthropomorphic measures in predicting insulin resistance. Importantly,
though the cross-sectional design limits inferences regarding causality, it
appears that the relationship between CRT and insulin resistance is
largely accounted for by increased adiposity and not via other factors.
Table 1. Serum adipokines and measures of body fatness,
stratified by treatment with cranial radiotherapy (CRT), among 116
adult survivors of childhood acute lymphoblastic leukemia (ALL).
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Leptin: adiponectin ratio
Adiponectin per kg fat mass (mcg/mL/kg)
Leptin per kg fat mass (mcg/L/kg)
Percent total body fat
Truncal-to-lower-body-fat ratio
Visceral fat (kg)
Body mass index (m/kg2)
Waist circumference (cm)
Waist:height ratio
HOMA-IR

CRT
N=39
Mean (SD)

No CRT
N=77
Mean (SD)

2.6
0.5
0.7
37.0
1.5
0.38
30.2
95.8
59.4
5.1

1.2
0.8
0.5
28.1
1.2
0.22
26.6
89.5
52.6
3.8

2.5
0.5
0.4
8.8
0.4
0.21
8.3
16.3
10.4
3.0

1.5
0.6
0.5
10.3
0.3
0.16
5.8
14.3
8.5
2.1

p
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
0.01
0.04
<0.01
0.01
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Objectives: A dose-dependent incidence of hyperparathyroidism
has been described after neck exposure to low-dose ionizing radiation
(Cohen, Gierlowski et al. 1990; Schneider, Gierlowski et al. 1995).
However, little is known about the incidence of hyperparathyroidism
after high-dose radiation therapy (RT) for cancer treatment in
children. High parathyroid hormone (PTH) results in reduced bone
density and fragility, which may be more worrisome as cohorts of
childhood cancer survivors grow older. We assessed elevated serum
calcium as a marker for PTH among adult survivors of lymphomas in
a United States health care system with shared electronic medical
records.
Methods: We reviewed all 161 active charts for adult patients
(ages 21 to <65 years) whose physicians indicated a past diagnosis of
Hodgkin (HL) or non-Hodgkin lymphoma (NHL), excluding AIDSassociated lymphomas, from July, 1992 to August, 2009. We
abstracted the most recent serum calcium measurements.
Results: Mean age at follow-up was 45 years for HL and 52 for
NHL. Seventy percent of subjects underwent one or more assays for
serum calcium. 2.6% of subjects with history of NHL and no subject
with HL had elevated serum calcium levels (reference range 8.5-10.6
mg/dL).
Conclusions: In a heterogeneous population, some lymphoma
survivors may be at risk for hypercalcemia. We propose to further
investigate radiation dose-response relationships and additional
demographic and treatment-related risk factors for asymptomatic
hypercalcemia and hyperparathyroidism in a larger population of
subjects exposed to high doses of neck RT for childhood lymphoma.
References:
Cohen, J., T. C. Gierlowski, et al. (1990). “A prospective study of
hyperparathyroidism in individuals exposed to radiation in
childhood.” JAMA 264(5): 581-4.
Schneider, A. B., T. C. Gierlowski, et al. (1995). “Dose-response
relationships for radiation-induced hyperparathyroidism.” J Clin
Endocrinol Metab 80(1): 254-7.

Objective: Increased incidence of obesity, the metabolic
syndrome, and cardiovascular morbidity and mortality is observed in
survivors of childhood cancer. Our aim was to assess the incidence of
overweight and obesity in a cohort of survivors of childhood cancer,
to identify potential risk factors, and to evaluate longitudinal changes
in obesity during follow-up.
Methods: 607 patients (53.9% males) were prospectively studied
in our late effects clinic between 1997 and 2008. At the time of first
measurement, patients were 11.3±8.8 years old and the interval from
diagnosis was 2.6±3.3 years. 313 patients were followed for >12
months (mean 4±2.5 years).
Results: At first measurement, 28.9% of the patients were
overweight (BMI>85th percentile for age), while 12.1% were obese
(BMI>95th percentile). These rates are more than twice the reported
rates in the pediatric population in Israel. The prevalence of
overweight was highest in patients with leukemia (30.8%) and brain
tumors (35.3%). Prepubertal patients had a significantly (p=0.045)
increased risk for being overweight. During the follow-up period,
BMI-SDS of patients with brain tumors increased significantly
(p=0.019), while BMI-SDS of patients with solid tumors decreased
significantly (0.024). For other diagnosis groups, there was no
significant change in BMI-SDS. Cranial irradiation was associated
with a significantly (p=0.03) increased incidence of overweight.
However, within the relevant diagnosis groups (leukemia and brain
tumors) cranial irradiation was not associated with an increased
incidence of overweight or obesity, neither at the beginning nor at the
end of follow-up. Gender and GH deficiency were not associated with
an increased risk for overweight or obesity.
Conclusions: Obesity is a common sequel of childhood
malignancy, and is associated mainly with leukemia and brain tumors.
Overweight patients remained overweight as time went by. These
findings enable targeting of at-risk patients in order to prevent longterm complications including the metabolic syndrome and
cardiovascular diseases.
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ALL Associated with Decreased Vitality and/or
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Objective: After therapeutic irradiation, adult survivors of
childhood ALL are at risk for endocrine dysfunction, decreased
quality of life, and reduced fitness. For select patient groups, serum
IGF-I measurements can help identify patients with likely growth
hormone deficiency. We propose to evaluate the association between
IGF-I z-score, sense of vitality, and exercise capacity among a group of
ALL survivors previously exposed to cranial irradiation.
Methods: 229 adult survivors of childhood ALL without known
growth hormone deficiency but previously treated with cranial
radiation were assessed as members of the IRB-approved St. Jude Life
protocol. Associations between IGF-I z-score and performance on the
6 minute walk (6MW) and scores on the Vitality Subscale of the SF36 (VT) were evaluated in multiple variable regression models. All
models were adjusted for unresolved cardiopulmonary dysfunction.
Models with the 6MW were additionally adjusted for height and
weight.
Results: At a median age of 37.4 years (range 23.0-50.8 years),
participants (46.7% male) were on average 31.5±6.0 years from time
of diagnosis. 93 patients had IGF-1 z-scores ≤ -2.5. In adjusted
models, IGF-1 Z-scores were positively associated with VT and
age/sex specific 6MW Z-scores. One standard deviation decrease in
IGF-1 levels was associated with a 0.84±0.37 decrease in VT and a
0.04±0.04 change in age and gender specific z-score on the 6MW.
Individuals with IGF-1 z-scores ≤ -2.5 were 1.34 times (95% CI: 0.742.40) more likely to score below 40 on the VT and 1.40 times (95%
CI: 0.68-2.91) more likely to achieve the lowest 10th percentile of
expected distance on the 6MW.
Conclusion: IGF-1 levels were positively associated with vitality
and exercise capacity in this cohort of ALL survivors previously
exposed to cranial irradiation. However, after adjusting for unresolved
cardiopulmonary dysfunction, the magnitude of this association was
modest.
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Objective: Advances in treatment for childhood Hodgkin’s
lymphoma (HL) resulted in growing interest in the long-term sequelae
and their monitoring in HL survivors.
Methods: A multicenter programme, covering ocnological centers
in Poland (Zabrze, Warsaw, Gdansk, Bialystok, Wroclaw, Poznan,
Lublin, Lodz, Chorzow, Katowice) was created to analyse occurrence
of long-term side effects of HL treatment, affecting in particular those
systmems sensitive to both chemo- and radiotherapy. We analysed 180
patients (85 women), at the mean 5,13 years after cessation of HD
therapy. The mean age at the diagnosis was 13,08 years old, in 40% the
group consisted of children older that 10. Based on the stage
classification, procentage of analyses patients was: stage I- 6,1%; stage
II- 52,2%; stage III- 23,3%; stage IV- 12,2%.
Results: Cardiovascular sequelae were observed in 11,1% patients
(out of 49,4% who were assessed for these side effects); pulmonary
abnormalities had 14,3% out of 51,1% diagnosed patients; abnormal
tyroid function was found in 17% out of 48,8% children and gonadal
functioning was impaired in 14,4% out of 50% patients who
underwent diagnostics. Long-term side effects were most frequent in
stadium IV- 36,6% (stadium III- 19% , stadium II- 34%, stadium I18,2%). In patients who received mediastinal irradiation
cardiovascular sequelae were observed in 6,5% of children, pulmonary
sequelae- in 8,3%, thyroid- in 8,3%. In 10,7% of survivors who
received abdominal irradiation the gonadal impairment was noted.
Conclusion: The percentage of patients was the greatest in
stadium II of HL. Long-term side effects were most severe in stadium
IV due to most aggressive treatment. The most frequently noted
sequelae were thyroid dysfunction, the rarest- cardiovascular.
Presented data are part of the long term follow up study for
childhood cancer survivors in Poland. Further detailed analysis of data
is being conducted.
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Objective: Survivors of childhood cancer are regarded a
population at risk of alterations in bone metabolism leading to
reduced bone mass or higher incidence of fractures.
The study focused on genetic, hormonal and therapeutic factors
affecting bone in this population.
Patients and methods: Total body mineral content, bone area,
bone mineral density total and spine (TBBMC, BA, TBBMD,
LSBMD) were measured using dual energy X-ray absorptiometry in
156 childhood cancer survivors (mean age 13.98; 106 patients with
acute lymphoblastic leukemia, ALL; 50 patients with solid tumors,
ST). Each subject underwent assessment of gonadal and thyroid
function. Collagen type I alpha 1 (COLIA1) and estrogen receptor
alpha (ERa) gene polymorphism were determined using Restriction
Fragments Length Polymorphism (RFLP) method. After adjustment
for sex, age, height, weight and area we evaluted two gropus in each
diagnosis: one with low bone mass (ALL n=28; 26,4% and ST n=17;
34%) and another with normal bone mass (ALL n=78; 73.6% and ST
n=33; 66%).
Results: There were no differencies between these groups in age of
diagnosis and study, puberty status at diagnosis, type of treatment
based on risk group (methotrexate, cranial irradiation, steroid
cumulative doses in ALL, ifosfamide, cyclofosfamide, local irradiation
in ST group). Fractures percentage was similar. Detailed analysis of
patients with low bone mass revealed greater number of hormonal
abnormalites in this group. No significant associations were observed
between COLIA1, ERa gene polymorphisms frequencies, TBBMD,
LSBMD or fractures occurrence (p = 0.61) in both groups.
Conclusion: Childhood ST and ALL survivors with low bone
mass do not have higher prevalence of fractures compared to those
with bone mass similar to a healthy population, but seem to be
predisposed to hormonal ambnormalities. Low bone mass does not
seem to be associated with genotype nor with treatment.
The study was supported by the grant 2PO5E04829(0869).

Objective: Up to 80% of the peak bone mass and further
involutional changes in the skeleton depend on the heritable
component. Genes involved in these processes are responsible for
both, build of bone structure and metabolism. Enviromental factorsphysical exercise, diet, chronic diseases, medication intake- can futher
modify bone status.
Methods: In this study we analysed coincidence of bone density
(total and spine) and gene polymorphisms of collagen type I
(COLIA1), estrogen receptor alpha (ERα: PvuII and XbaI) and
vitamin D receptor (VDR: FokI and BsmI) in the group of 177
patients (mean age: 17,23) treated for childhood cancer in the
Department of Pediatric Oncology and Hematology in Bialystok,
Poland. In this group 47% of patients had leukemia, 25%-lymphoma
and 28%- solid tumors. The reference group included 125 age and sex
comparable healthy children from the north- eastern part of Poland.
Results: The unfavourable COLIA1 gene polymorphism (s allele)
was found in 33,33% of the studied group, but olny one patient was a
homozygote. In ERα gene, the heterozygotes predominated (Pp50,85%, Xx- 51,98%). Combined PvuII-XbaI polymorphisms were:
XP- 11,36%, xP- 12,5%, Xp- 1,14%, xp- 75%. In VDR gene the
unfavourable f allele of FokI gene polymorphism was quite frequentthe homozygotes were found in 17,51% and 52,54% of patients had
one copy of this allele. In BsmI- heterozygotes were most frequent
(53,11%), with 28,81% of unfavourable dominant homozygote. All
established gene polymorphisms are representative to the Causasian
population. There were no significant diferences between the study
and reference groups. Low bone mass in densitometry (Z-score ≤-2)
was observed in 37/177 patients (20,9%) and in 13 children at least
twice. 20/37 had unfavourable gene polymorphism and 10/20 had at
least two unfavourable gene polymorphisms.
Further analysis of all established gene polymorphisms with
densitometric findings is being curretly conducted.
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Cranial Irradiaon Does Not Result in Pituitarygonadal Axis Dysfuncon in Very Long-term
Male Survivors of Childhood Acute
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S. Neggers 2,3, M.M. van den Heuvel –Eibrink2
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Oncology/Hematology, Erasmus MC-Sophia Childrens Hospital
Roerdam 3Department of Internal Medicine, Erasmus MC–
University Medical Centre Roerdam
Email: m.vandenheuvel@erasmusmc.nl
Introduction: One of the risks of childhood cancer treatment is
fertility impairment later in life. In the past a large proportion of
children with acute lymphoblastic leukemia (ALL) has received
cranial irradiation as part of their treatment. The aim of this study was
to evaluate whether cranial irradiation negatively affects pituitary
regulated gonadal function in male survivors of childhood ALL.
Patients and Methods: We examined gonadal function, including
Inhibin B, LH, FSH, testosterone, and pituitary axis function by
measuring TSH, Free-T4 and IGF-I levels in 89 long-term male
survivors of childhood ALL after a median follow-up time of 19 year
(range 7-34 years).
Results: Twenty-nine out of 89 male ALL survivors received
cranial irradiation. Inhibin, FSH, LH, Testosterone, testicular volume
as well as TSH and Free-T4 levels were not different in the cranial
irradiated group as compared to the non-irradiated group(table 1). In
contrast, IGF-I levels were significantly lower in the cranial irradiated
group. Survivors treated with total body irradiation or testicular
irradiation had significantly decreased gonadal function based on
hormone levels.
Conclusions: These data show that, in contrast to the negative
influence on the growth hormone axis, cranial radiotherapy as part of
ALL treatment does not have a deleterious long-term effect on the
hypothalamic–pituitary-gonadal axis or pituitary-thyroid axis

E : 20
Body Composion, Cardiovascular Risk Factors
and Aerobic Fitness in Survivors of Bone Marrow
Transplantaon in Childhood on Growth
Hormone Therapy (GHT): Improved Fitness with
a Six Month Resistance Exercise Intervenon
Dr Nikki Davis, Bristol Royal Hospital for Children
Dr Keith Tolfrey, Loughborough University of Sports Science
Ruth Elson, Bristol Royal Hospital for Children
Dr Claire Stewart, Manchester Motropolitan University
Dr Wolf Woltersdorf, Bristol Royal Inﬁrmary
Dr Adrian Kendrick, Bristol Royal Inﬁrmary
Dr Jacqueline M Cornish, Bristol Royal Hospital for Children
Dr Michael Stevens, Bristol Royal Hospital for Children
Dr Elizabeth Crowne, Bristol Royal Hospital for Children
Objectives: We have previously described reduced aerobic fitness,
short stature, increased adiposity, and increased cardiovascular and
metabolic risk in BMT survivors on GHT. We aimed to investigate
the impact of a six month resistance exercise programme (REP) on
these parameters in adolescent and young adult survivors on GHT
Method: Participants took part in six month twice weekly 45-60
minute resistance training sessions at a local gym. The REP was
standardised and progressive but adjusted for individual ability. Body
composition was measured by DEXA. Fasted lipids, glucose and
HSCRP were measured. Aerobic fitness was assessed using a VO2 max
test performed on an inclined treadmill using a modified Balke 2
protocol.
Subjects: 24 BMT survivors took part in the study and 22 (11
male) completed the REP. 8 subjects were pubertal and 14 postpubertal. Median (range) for age and time since BMT were 14(12.424.5)yrs and 8(2.3-20.0)yrs respectively.
Results: Aerobic fitness improved after training but without
significant changes in body composition, fasted lipids, glucose or
HSCRP.
VO2peak
l/min

VO2 at
aerobic
threshold
l/min

VO2 peak
per kg
body mass

Percentage
predicted
VO2

Before
training

1.94
(0.66)

1.35
(0.48)

36.5
(11.7)

82.5
(23.9)

After
training

2.36*
(0.88)

1.67*
(0.78)

42.9*
(13.2)

96.3*
(25.1)

At 6
months
follow-up

2.36
(1.00)

1.95
(0.74)

41.5
(9.5)

N.B. Please refer to Table 1: Hormone levels according to
treatment modality on the Poster.

95.6
(24.1)

Mean (SD), *P<0.05 before vs after training
Conclusions: 22/24 BMT survivors completed the REP and gave
very positive feedback. They significantly improved aerobic fitness
without changes in body composition, suggesting a metabolic training
effect on muscle. The improved performance at aerobic threshold
suggests this may improve functional activities and fatigue. However a
longer intervention may improve body composition. The improved
aerobic fitness was maintained at 6 months after the end of the exercise
intervention.
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Two Case Studies of Growth in BMT Survivors

Dana S. Hardin M.D.; Julie Rice R.N.; Amanda Termuhlen, M.D.
Naonwide Children’s Research Center, Columbus OH 43220
We are conducting a prospective cross-sectional study of Endocrine
late effects in cancer survivors who have undergone bone marrow
transplant. As part of the study, growth hormone stimulation and
IGF-1 generation testing are done. We are reporting results of the first
two patients tested.
PATIENT 1
History: This is a 12 year 1 month old white male who underwent
bone marrow transplant for medulloblastoma. Pt had TBI and extra
radiation of the spine. He is now 3 years post transplant and has not
had any recurrence of his cancer. MRIs are followed every 6 months.
He is also followed every six months by long term follow-up clinic and
has been considered to be growing normally. The family notes patient
had some growth decline noted approximately one year before his
transplant; but “improved” after the transplant. His HematologistOncologist has noted that he “is on the growth curve” and has no
concerns about growth.
Family History: Significant for a father who is 6 feet 4 inches and
a mother who is 5 feet 5 inches. He has “tall grandparents” and two
female half sibs who are “taller than average.” There is no delay of
puberty in any family member.
Review of Symptoms (pertinent only): continues to have
“wobbly” gait, which was first symptom noted and led to diagnosis;
Normal vision, reduced energy, Hair has not regrown as thick as
before diagnosis; He had no problems with anemia “but always looks
pale”; denies constipation; denies polyuria and polydipsia.
Mom concerned that patient appears “to have a lot of fat, but he is
not overweight”
Physical examination (endocrine specific exam only, rest was
normal) outline is below:
General - He appears “chubby” and is pale with sparse blond-red hair.
Height is 145 cm (25th percentile), weight is 39.1 kg (10th- 25th
percentile), BP 96/61
No edema, no acanthosis, normal capillary refill
No gynecomastia noted
Testes are 3 cubic centimeters and pubic hair is tanner 1.
Waist hip ratio is 1.1
Laboratory Results:
Free T4 1.6, TSH 1.2 (normal)
Triglyceride – 232, Cholesterol – 180 (unclear if fasting, our fasting
results are pending)
Random blood glucose– 86
IGF-1 - 69 (ng/ml) (-3.09 SDS)
IGFBP3 (mg/L )- 2.8 (normal for age 5.6 – 16)
Testosterone -208 (normal for Tanner <3 - 10)
Bone Age -11 ½ years
Peak GH after 2 secretagogues: 1.2 ng/dl
DXA: % total body fat=40.4; total body BMC -1.86 SDS

PATIENT 2
History: This is an 11 year 7 month old male who underwent
bone marrow transplant for ALL. Pt had TBI. He is now 9 years post
transplant and has not had any recurrence of his cancer. He is followed
annually by long term follow-up clinic and has been considered to be
growing normally. He was previously diagnosed with hypothyroidism
and takes synthroid. The family notes patient had some growth decline
noted approximately two years before his transplant; but growth “has
been normal” after the transplant.
Family History: Significant for a father who is 5 feet 10 inches
and a mother who is 5 feet 3 inches. He has “tall grandparents”. There
is no delay of puberty in any family member.
Physical examination: (all normal) outline of endocrine exam is
below:
General - He appears tall but has looks “chubby”. His skin tone is
normal and hair is normal thickness.
Height is 149.2 cm (25th percentile), weight is 43.8 kg (10th- 25th
percentile), BP 105/60
No gynecomastia noted
Testes are 3 cubic centimeters and pubic hair is tanner 1.
Waist hip ratio is 1.0
Review of Symptoms (pertinent only): Normal vision, normal,
plays sports; denies constipation; denies polyuria and polydipsia
Laboratory Results:
TSH -1.2 , free T4 1.4
Triglyceride- 72, cholesterol- 140
IGF-1 (ng/ml) -141 (-1.97 SDS)
IGFBP3 (mg/L) - 4.2 (normal for age 5.6 – 16)
Testosterone – 88 (normal for Tanner <3 - 10)
Bone age- 11 years 6 month
Peak GH after 2 secretagogues: 6.7 ng/ml
DXA results : % total body fat=27.9; total body BMC +0.18
Summary of Key Findings:
1. Both boys would not normally be referred to Endocrinology due to
“normal” height. However, patient 1 is not following his target
height percentile.
2. Both boys have low IGF-1 levels and did not mount normal peak
with GH secretagogue testing.
3. Both boys have prepubertal testosterone levels which are c/w
physical examination.
4. Both boys have abnormally high fat mass.
5. Patient 1 has low bone mineral content.
6. Both boys have high waist:hip ratios and patient 1 has abnormal
lipid profile.
Points for Discussion:
1. Should all BMT survivors receive GH stimulation testing (even if
growing normally)?
2. There are metabolic benefits of GH replacement. Should survivors
receive GH if they fail testing despite “growing on the curve?”
3. At what level of abnormal bone density should therapy begin?
Should we wait for -2.5 SDS or give sooner?
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Components of the Metabolic Syndrome in 500
Adult Long-term Survivors of Childhood Cancer

Marjolein van Waas1, Sebasan J.C.M.M. Neggers, MD, 1, 2, Rob
Pieters, MD, PhD, 1, Marry M. van den Heuvel-Eibrink, MD, PhD1
1
Department of Paediatric Oncology/Haematology, Erasmus MCSophia Children’s Hospital Roerdam, the Netherlands
2
Department of Medicine, Secon Endocrinology, Erasmus
University medical centre, the Netherlands
Email: m.vandenheuvel@erasmusmc.nl.
Objectives: Adult survivors of childhood cancer have been
reported to have an increased risk of late sequels. A cluster of
abnormalities that contribute to the metabolic syndrome may be
expressed at a higher level and therefore result in an increased risk for
diabetes mellitus and cardiovascular diseases. Methods: We
investigated a single centre cohort of 500 adult survivors (228 females)
of childhood cancer, median age 28 years (range 18-59 years) and
median follow-up time 19 years (range 6–49 years). We measured
total cholesterol, high-density lipoprotein-cholesterol (HDL), systolic
and diastolic blood pressure, body mass index (BMI) and the
prevalence of diabetes mellitus. Data from the Dutch epidemiologic
MORGEN-study were used to calculate standard deviation scores
(SDS) as normative values.
Results: The criteria of the metabolic syndrome were met in 13%
of the total cohort. Total cholesterol was significantly increased in
females (mean SDS 0.39, P<0.001), but not in males (mean SDS 0.09,
ns). HDL was significantly increased in males (mean SDS 0.29,
P=0.009), but not in females (mean SDS 0.16, ns). Systolic blood
pressure was significantly higher in males (mean SDS 0.80, P<0.001)
and in females (mean SDS 1.11, P<0.001). BMI was not different
from controls in females (mean SDS 0.10, ns), but was significantly
decreased in males (mean SDS –0.17, P<0.001). 3 out of 500 (0.6%)
survivors had self-reported diabetes mellitus. Furthermore, ALL
survivors treated with cranial irradiation (CRT) had an increased risk
of developing the metabolic syndrome compared to ALL survivors
not treated with CRT (23% vs. 7%, P=0.011). Conclusions: Adult
survivors of childhood cancer are at increased risk of developing
components of the metabolic syndrome. Additionally, ALL survivors
treated with CRT have an increased risk of developing the metabolic
syndrome compared to ALL survivors not treated with CRT, probably
determined by their higher blood pressure and BMI.
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Risk Factors and Management of Metabolic
Syndrome aer Stem Cell Transplantaon in
Pediatric Paents
Dana S. Hardin M.D.; Julie Rice R.N.; Amanda Termuhlen, M.D.
Naonwide Children’s Research Center, Columbus OH 43220
Background: Metabolic syndrome (MSX) has been recently
reported to be prevalent in adult survivors of cancer and allogeneic
stem cell transplant (SCT) and TBI and chemotherapy have been
implicated as risk factors. Studies have not been done in children. We
report preliminary results on an on-going metabolic study which is
being done to test the hypothesis that insulin resistance is present in
children and teens post SCT and is associated with MSX and with
other endocrine disorders.
Methods: Prospective study- Subjects are 7-11 years (tanner1) or
16 – 21 (tanner 5) and are recruited from the long term follow-up
clinic (> 1 year post-SCT). 1) We are measuring insulin sensitivity
with a step- up hyperinsulinemic euglycemic clamp (insulin doses 10
and 40 mU/m2/min). Hepatic glucose output and protein turnover
are measured with the stable isotopes 6,6-[2H2]glucose, respectively.
We also measure hepatic insulin resistance, Blood Pressure, waste-hip
ratio and fasting lipid profile. Growth hormone stimulation testing
and IGF-1 generation testing are done, as well as sex steroid levels.
Results are compared to national normative data, or in the case of
insulin sensitivity and protein turnover to published data.
Retrospective analysis: We have also collected retrospective data on
the presence of MS in patients we have screened during the past 15
months. Diagnosis of MSX is based on NCEP-ATPIII criteria.
Results: Prospective study - Our study was recently approved and
we have recruited 3 patients thus far; all had high fasting lipid levels, 2
had GH deficiency and 1 IGF-1 deficiency. The metabolic data is
pending but will be done by the time of the meeting. Retrospective
analysis - We have screened 36 patients for MSX to date. The median
age of those screened is 15 years (11-20 years); 7 female. The median
BMI at the time of diagnosis was 23.1. Only 3 patients had a BMI >
25 at the time of SCT. 15 patients screened had hypertriglyceridemia
and 2 had hypertension. Two patients had overt diabetes. Three
patients had past history of GVHD which was treated systemically
with steroids. 5/8 pateints tested had GH deficiency,
1 was hypothyroid and on replacement therapy. Patients with MSX
have been counseled on dietary modification and increased exercise; as
well as started on a Statin drug.
Conclusions:
1. Metabolic Syndrome is present in children post -SCT.
2. Hyperlipidemia may be associated with low IGF-1 levels.
3. Insulin resistance will be measured in our subjects.
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Introduction: In the last 4 decades there has been tremendous
progress in the survival of children with cancer. Though the efforts are
still on to further improve the survival, the focus has also shifted to
minimize the long term complications (LTCs) of cancer therapy in
children. Some of the LTCs could be serious enough to affect the
quality of life. The second malignant neoplasms (SMNs) are serious
LTCs, which could be due to either radiation therapy, chemotherapy
or due to genetic makeup. These SMNs, if not diagnosed and treated
early, could prove fatal. The standardized incidence ratios (SIRs)
reported in the literature varies from 3.3 to 6.38.
Kuwait Cancer Control Centre (KCCC) in Kuwait is the only
comprehensive cancer centre in Kuwait. The pediatric unit, which is
part of medical oncology department, is responsible for treatment of
all pediatric solid tumors including lymphomas. In our unit, on an
average, 50 new cases are registered every year.
Methodology: Retrospective review of all the treated cases was
done to record the incidence of SMNs.
Results: Out of nearly 700 registered cases, we found only 2
documented cases of SMNs over the last 15 years (the duration for
which the records are available). The brief details of both the cases are
as follows:
Case 1: PNET of fibula after primary treatment for unilateral
retinoblastoma with germline mutation: This child developed SMN
4 years after the diagnosis of primary tumor. He did not receive any
radiation therapy for the treatment of his primary malignancy. These
kinds of bone sarcomas as SMNs are common in retinoblastoma with
germline mutation. He was treated with chemotherapy and surgery for
his SMN. He is doing well and is now 3 years after achieving CR.
Case 2: AML after treatment for Osteosarcoma: This 9 years old
male child developed AML within 8 months of completing the
chemotherapy for limb osteosarcoma. The cytogenetics was essentially
normal. He did not receive conventional chemotherapy drugs which
are known to cause secondary AML (alkylating agents,
epipodophyllotoxins), but he did receive anthracyclines as
topoisomerase II inhibitors. There are few such cases reported in the
literature. This child died due to massive pulmonary hemorrhage ever
before the treatment could be started.
Conclusion: SMNs are serious side effects of cancer therapy in
children. Post radiotherapy, they cause mainly solid tumors, while post
chemotherapy, they present as acute leukemias. Children with
retinoblastomas have inherent tendency to develop SMNs. Children
after curative treatment of cancer need very long term follow–up to
detect SMNs.

Objectives: To estimate the risk of a second primary tumour
(SPT) of the bladder in a population-based cohort of childhood
cancer survivors; to investigate factors which were associated with the
development of a bladder SPT; to compare the risk observed with that
expected from the general population.
Methods: The cohort analysis included 17,981 individuals who
were diagnosed with childhood cancer, between 1940 and 1991 in
Britain, and surviving at least 5 years. Ascertainment of a bladder SPT
was entirely population-based and involved record linkage with the
National Health Service Central Register (NHSCR).
Results: 17 bladder SPTs were ascertained through linkage with
the NHSCR; this corresponded to four times (95% CI: 2.5-6.4) the
expected number of bladder tumours. Standardised incidence ratios
(SIRs) varied significantly (P<0.05) by childhood cancer type,
chemotherapy, follow-up period and attained age. The highest SIRs
were in those: diagnosed with heritable retinoblastoma (31.4); treated
with chemotherapy (12.0); 5-14 years from diagnosis of childhood
cancer (10.8); and aged 0-19 years (9.3). The absolute excess risk
(AER) for a bladder SPT was 3.7 cases per 100,000 survivors per year.
Overall 0.4% of survivors developed a bladder SPT by the age of 55
years. Using multivariable Cox regression, childhood cancer type and
chemotherapy were significantly (P<0.05) associated with the risk of a
bladder SPT developing.
Conclusion: This large population-based cohort study of
childhood cancer survivors indicates that the absolute risk of a bladder
tumour was low; however it corresponded to four times that expected
from the general population. Specific groups, such as heritable
retinoblastoma survivors and those treated with chemotherapy, were at
the highest risk.
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Objectives: Cancer treatments have the potential to cause
germline mutations that might increase the risk of cancer in the
offspring of former cancer patients. This risk was evaluated in a
population-based study of early onset cancer patients in Finland.
Methods: Using nationwide registry data, 26,331 children of
pediatric and early onset cancer patients (diagnosed under age 35
between 1953 and 2004) were compared to 58,155 children of
siblings. Cancer occurrence among the children was determined by
linkage with the cancer registry, and standardized incidence ratios
(SIRs) were calculated comparing the observed number of cancers
with that expected, based on rates in the general population of
Finland.
Results: Among the 9877 children born after their parent’s
diagnosis, cancer risk was increased (SIR 1.67; 95% CI 1.29-2.12).
However, after removing those with hereditary cancer syndromes, this
increase disappeared (SIR 1.03; 95% CI 0.74-1.40). The overall risk of
cancer among the offspring of siblings (SIR 1.07; 95% CI 0.94-1.21)
was the same as among the offspring of the patients with nonhereditary cancer. Risk of cancer in offspring born prior to their
parents cancer diagnosis was elevated (SIR 1.37, 95% CI 1.20-1.54),
but removing hereditary syndromes resulted in a diminished and nonsignificant association (SIR 1.08, 95% CI 0.93-1.25). The SIR among
offspring within 9 months of their parents diagnosis was 1.23 (95% CI
0.45-2.67).
Conclusions: This study shows that offspring of cancer patients
are not at an increased risk of cancer except when the patient has a
cancer-predisposing syndrome. These findings are directly relevant to
counseling cancer survivors with regard to family planning.
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Childhood cancer survivors (CCS) need regular monitoring into
young adulthood and beyond, since they suffer from late-onset
complications that often do not become clinically apparent until
decades after therapy. In the setting of a Long Term Follow-Up Unit
we retrospectively studied 154 CCS (98 males; 56 females) who were
previously treated with radiotherapy involving the head, neck, or
upper thorax. Predominant cases were brain tumors, Hodgkin
diseases, acute lymphoblastic leukemia who had received preventive
brain irradiation, and patients who received total body irradiation for
bone marrow transplantation. Median follow-up time since childhood
cancer diagnosis was 16.1 yrs (range 5.5 – 35.6). Since upper-body
radiotherapy increases the risk of developing thyroid cancer later in
life, these patients were all screened by thyroid ultrasound,
independently from the presence or absence of palpable thyroid
nodules. Thyroid ultrasound usually began 5 years after radiotherapy,
and was repeated every third year, if negative.
A thyroid carcinoma (papillary) was found in 7 of these patients.
The median interval between the first tumor diagnosis (i.e.,
radiotherapy) and the occurrence of thyroid cancer was 19.0 years
(range 8.9 – 27.9). Notably, at the time of diagnosis 3 of these patients
had small (< 1 cm.) not palpable nodules which were only detected by
ultrasound; however, histological examination showed nodal
metastases in two of them.
Results indicate a very high occurrence of thyroid carcinoma as a
second malignant neoplasm in this series of CCS. Although
ultrasound screening for thyroid cancer in the general population is
not cost-effective and could lead to unnecessary surgery, due to false
positives, we believe that in childhood cancer survivors who received
radiotherapy involving the head, neck or upper thorax it would be
worthwhile. Data also emphasizes the need for long term follow-up of
CCS, since no obvious plateau in risk exists, even many years after
radiotherapy.
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Malignant Transformaon of Post Irradiaon
Osteochondromas
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Objective: To call attention to a rare late effect of treatment:
transformation of a radiation-associated benign bony growth to its
malignant counterpart.
Methods: Case review and literature search.
Results: It has been estimated that about 5 to 10% of children
under 2 years of age receiving therapeutic irradiation (RT) can develop
an osteochondroma (OSTC). This is approximately 10 X the
incidence in the general pediatric population. OSTCs usually occasion
no difficulty and stop growing as the child matures. Rarely, they
interfere with function such as when they are adjacent to a major joint.
They then may need to be removed. Even more rarely – in <1% of
cases – they can “degenerate’ into a chondrosarcoma (CH). The
malignant change, which may require decades to become manifest, can
be heralded by pain and an enlarging mass. OSTCs in the general
population … adults as well as children … can change to malignant
bone tumors without prior RT. A review by Altay et al. found a total
of 32 CHs among 627 non-RT pts (5%) with various cartilaginous
benign lesions; 24 of the 32 arose in OSTCs.! Thus, preceding RT
does not increase the likelihood of malignant degeneration. Most of
the reported CHs were well differentiated or low grade lesions, for
which simple, total excision can be curative. However, 5 of Altays’s 32
cases (16%) developed lethal recurrences or distant metastases.
Conclusion: Should follow-up films in an irradiated young child
reveal an OSTC, careful follow-up of that benign growth at least until
puberty is warranted.
!
M Altay, et al. J Orthopaedic Science 2007; 12: 415-423.
Cases: 2 from NWTS, one of them in separate report by
Mahboubi
1 from Perez Radiology 1967; 88:750
1 from Seaman Radiologyy 1957;68:1-7
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Objectives:Neoplasms in children and adolescents account for
0.75-1.5% of all cancer cases. The remarkable improvement in
treatment results in this age group has been made. However,
contemporary intensive therapies are associated with long-term
implications, including secondary malignancies.
Methods: The aim of this study was the analysis of frequency of
secondary neoplasms (SNs), their types and outcome in the single
paediatric centre experience.
A longitudinal analysis of a cohort of 650 cancer patients, treated
between 1997 and 2008 in single oncological centre was performed,
including type of primary and secondary neoplasm, time from
diagnosis, treatment and outcome.
Results: Secondary neoplasms were reported in 10 children in
median time 3.5 years (range 16 months to 11 years) after initial
diagnosis. The primary cancer was: acute lymphoblastic leukaemia
(ALL-5), neuroblastoma (NBL-2), PNET (1), retinoblastoma (1) and
Hodgkin’s disease (HD-1). SNs were: acute myeloid leukaemia
(AML-3), non-Hodgkin’s lymphoma (NHL-3), malignant glioma (2),
rhabdomyosarcoma (RMS-1) of the orbit and PNET (1). All
secondary lymphomas were diagnosed in children treated for ALL
(including one after allogeneic stem cell transplantation). AML
occurred in patients with HD, PNET and NBL in 16, 24 and 48
months after commencement of therapy, respectively. RMS and
malignant glioms developed after chemo/radiotherapy of
retinoblastoma and ALL, in 10, 8.2 and 11 years after the treatment
beginning, respectively. PNET occurred at 2.4 years after initial
diagnosis of NBL. Only 4 patients treated for SNs (RMS-1, NBNHL-1, brain tumour-2) achieved remission with survival time 86,
24, 7 and 2 months, respectively.
Conclusions: Childhood cancer survivors are at a substantial and
increasing risk for SNs, especially AML, NHL and PNET. SNs show
resistance to treatment and high mortality rate. General practitioners
should understand the magnitude of these risks to provide individuals
with appropriate counseling and follow-up.
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S : 07
Hodgkins Lymphoma Presenng as a Polyp in
Ear Canal Following Chemotherapy for Acute
Lymphoblasc Leukemia
Margaret Jensen1MD, Kjell Tveteraas1MD, Preben Johansen2MD,
Steen Rosthøj3MD
1
Ear-nose-throat Department, 2Department of Pathology and
3
Pediatric Department, Aalborg Hospital, Aarhus University
Hospital, Aalborg, Denmark.
Background Objective: Hodgkin´s lymphoma (HL) is a very rare
second malignant neoplasm (SMN) in patients treated for acute
lymphoblastic leukaemia (ALL). We report a case of HL presenting as
a polyp in the ear canal.
Case report: A boy diagnosed with ALL at age 3 was treated
according to the Nordic standard risk protocol. During maintenance
chemotherapy he suffered repeated respiratory tract infections. After
cessation of therapy he remained immunosuppressed and he had a
prolonged and severe pulmonary infection. Nine months after
stopping treatment there were symptoms of otitis externa and a polyp
in the ear canal was found. A review of a CT-scan performed to detect
sinusitis three months earlier confirmed it. The polyp was excised one
month later, leaving residual tissue on the tympanic membrane and on
the wall of ear canal. Pathohistology showed HL positive for EpsteinBarr Virus (EBV) markers LMP and PAX5. Staging showed no signs
of foci elsewhere. Two courses of OEPA chemotherapy were given,
completely eradicating the tumor remnants. No recurrence has
occurred in the first six months of follow-up.
Conclusion: Only one case of HL with a similar location has been
described. In our case the unusual presentation caused a delay in the
diagnosis. A small number of HLs have been reported as SMNs after
therapy for ALL, most of them occurring during maintenance therapy
or soon after therapy. Since HL is often EBV-associated, these features
suggest that the SMNs may arise during immunosuppression from
proliferation of cells harbouring latent EBV. Further research is
needed to explore this hypothesis.
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Radiaon Dose as a Risk Factor for Long Term
Digesve System Cancers Following Childhood
Cancer: A Case-control-study in 7 European
Countries
Markhaba Tukenova1,2,3, Ibrahima Diallo1,2,3, Harald Anderson4,
Ph.D., Mike Hawkins5, Garwicz Stanislaw6, Risto Sankila7, Chiraz
El Fayech1,2,3, Odile Oberlin1,2,3, Torgil Moller6, Froydis Langmark8,
Laufey Tryggvadór9, Jorgen H. Olsen10, Hélène Pacquement11,
Florent de Vathaire1,2,3,
1
INSERM Unit 605, Villejuif, France, 2Instute Gustave Roussy,
Villejuif, France; 3Université Paris-Sud, Villejuif, France ;
4
Department of Cancer Epidemiology, Lund University, Sweden,
5
Centre for Childhood Cancer Survivor Studies, University of
Birmingham, UK, 6Childhood Cancer Research Centre, University
Children’ s Hospital, Lund, Sweden, 7Finnish Cancer Registry,
Helsinki, Finland, 8Norwegian Cancer Registry, Oslo, Norway,
9
Icelandic Cancer Registry Krabbameinsfelag Island, 10Instute of
Cancer Epidemiology, Copenhagen, Denmark, 11Curie Instute,
Paris, France.
Objectives: Almost nothing is known on digestive system second
malignancies (SMN) following childhood cancer, despite it can be
anticipated from Hiroshima-Nagasaki that these SMN will constitute
at least half of all SMN when survivors will be sixty years old or more.
We realised a case-control study nested in two cohorts of long-term
survivors of childhood solid cancers treated in 7 countries of Europe.
Methods: Among 4 203 5-year survivors of a childhood solid
cancer in eight French and British centres diagnosed before 17 years
and 25 120 patients younger than 20 years old at first malignant
neoplasm extracted from the Nordic Cancer Registries, 59 patients (41
M, 18 W) later developed a digestive system cancer as a SMN, after a
follow-up of 24 years in average: 4 in oesophagus, 10 in stomach, 26 in
colon-rectum, 6 in pancreas, 10 in liver and 3 in other sites. In a nested
case-control study, these 59 patients were matched with 2-3 controls in
their respective cohort (a total of 171), according to sex, calendar year
and age at the first cancer and follow-up. Radiation dose to the site of
the SMN and the corresponding site of their control was estimated
whatever first cancer type.
Results:In a multivariate analysis, as compared to the children
who had not received radiotherapy, a local radiation dose less than 10
Gy, from 10 to 30 Gy and more than 30 Gy, were associated to oddratios of latter develop a digestive system cancer of 0.8 (0.3-1.9), 3.0
(1.1-8.1), and 5.9 (1.8-19.4), respectively. When restricting the
analysis to the digestive tract cancers, theses odd-ratios were 0.4 (0.11.5), 4.1 (1.0-16.2) and 6.7 (1.2-39.0). Chemotherapy was associated
to a 2.6 (1.1-6.4) higher risk of digestive system SMN, the highest
risks being observed following alkylating agents and anthracyclins.
Conclusions: This study is the first investigation on risk factors of
digestive systems SMN. Both radiotherapy and chemotherapy increase
the risk of these SMN. Our major result is that radiation doses lower
than 10 Gy do not seem increase the risk.

GONADS AND FERTILITY
S : 09
Late Side Eﬀects of Neoadjuvant Chemotherapy
in Paents Treated for Osteosarcoma and Ewing
Sarcoma: The Rizzoli Experience (1983-2006)
Longhi Alessandra*, Ferrari Crisna*, Tamburini Angela^,
Berta Mara,° Fagioli Franca°, Bacci Gaetano*, Mercuri Mario *,
Ferrari Stefano*
*Musculoskeletal Oncology dept-Istuto Ortopedico Rizzoli
°Pediatric Oncology Div -Osp Meyers-Firenze
^Pediatric Oncology Div –Osp regina Margherita-Torino
Objectives: We report the data of long term follow up of 884
patients with localized osteosarcoma of the extremity and 493 patients
with localized Ewing’s Sarcoma treated with neoadjuvant
chemotherapy from 1983 to 2006
Methods: we reviewed our database regarding late side effects and
we interviewed by phone the missing pts.data are updated to dec 2008.
Results:
Osteosarcoma patients: 883 patients are evaluable . Median
Overall Survival (OS) is 108 months (range 1-306), Female / Male:
370 / 403, alive 563, dead 320.
28 Second Malignant neoplasms (SMN) were reported:
9 hematologic malignancies (7 leukemia and 2 Mielodisplastic
syndrome) after a median of 36 ms and 19 solid tumor (6 breast
cancer, 3 parotid tumor, 2 SNC, 2 skin cancers, 2 soft tissue
sarcomas,1 Ewing’s Sarcoma,
1 kidney cancer, 1 colon cancer, 1 ovarian cancer) 2 patients had 2
SMN. 18 patients had adryamicin – cardiomyopathy.
46 male did sperm analysis with 28 azospermia and 11
oligospermia,
7 normospermia. 13 male and 20 female pts became parents. No
abnormalities in offsprings were recorded.
Ewing’s Sarcoma patients: 493 patients. Median age was 16 yrs
(1-40) female/male: 183 / 310. Median OS is 69 ms (4-302). 220 are
dead, 273 alive. 44 pts received HDCT + PBSCR. Eleven SMN were
reported: 2 AMLeukemia, 2 parotid adenocarcinoma, 1 melanoma, 1
thyroid cancer and 5 radioinduced osteosarcoma. Four patient had
adryamicin -cardiomyopathy 20 women experienced postTx
amenorrea: 7 pts received RT in pelvic area, 9 did HDCT, 3 pts were
over 30 yrs old.
Conclusion: The occurrence of 5 parotid cancers (3 in
osteosarcoma pts and 2 in Ewing’s sarcoma) a quite rare cancer, pose
for a common risk factor. 6 pts deleloped a breast cancer as SMN after
an osteosarcoma at a median age of 27,5 yrs (26-41), much younger
then usual and could be related to radiologic exposure performed for
follow up.

G : 01
Ovarian Funcon aer High Dose Chemotherapy
in Childhood: Are There Risk Factors for
Developing Paral Ovarian Failure and How to
Idenfy Them Early
Marie Alix Frey (1), MD, Odile Oberlin (1),
MD. Olivier Hartmann (1), MD
(1)
Instute Gustave Roussy, Pediatrics, Villejuif, France
Objectives: During the last 30 years, polychemotherapies, surgery
and radiotherapy have been established as standard therapies for
treating paediatric cancers thus leading to a significant improvement in
terms of 5-year-overall-survival which is now around 70% among
children and adolescents. Beside that, these treatments cause severe
sequelae such as ovarian failure (OF) leading to a premature
menopause and infertility.
Methods: 29 patients treated at the Institute Gustave Roussy have
been investigated in an attempt to find biological and/or clinical
markers, and imaging predictive of a partial ovarian insufficiency
leading to an early menopause. Eligibility criteria: age >12 years at
time of analysis; graft between 2-20 years; high dose chemotherapy.
Results: 23/29 were eligible for this analysis (6 withdrawn due to
oral contraception) 13/23 patients (56.5%) show no clinical evidence
of ovarian treatment-related toxicity with a 13 years median time to
transplant.
10/23 (43.5%) have complete ovarian insufficiency, among whom
the majority have already received substitution hormone therapy
(SHT). Out of 75% of pre-pubescent patients at transplant, only 2
have ovarian insufficiency. All patients grafted at puberty (15.3 years)
have high-dose chemotherapy-related immediate or definitive ovarian
insufficiency.
Thiotepa >900mg/mq is castrating (odds ratio-10.1; p-0.04).
Dosages of anti-müllerian hormone collapses in patients with IO
(p=0.002). Mensed patients have lower AMH dosages compared to
normal population (p=2.10-e9) as for antral follicule count (>2mm).
Conclusions:
1) 19/29 (65%) patients show no evidence of OF. 2) Main risk
factors of OF: age ≥ 12 years; post pubertal status; thiotepa >900
mg/m2 (OR=10,1 and p=0,04). 3) Despite normal menses, many
women who underwent HDCT exhibit low AMH and Inhibine B
levels and low count of follicles at a young age. These are possible
markers of ovarian depletion.
Cryopreservation of the ovarian cortex should be proposed to
patients grafted due to a cancer independently of the age they have
received high-dose chemotherapy.
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G : 02
Sperm Count Improvement Under Aromatase
Inhibitors Treatment

Pereira M.C.*; Loureiro M. M.*; Madureira M. D.”
Endocrinology Department. Portuguese Cancer Instute.
New University of Medicine, Lisbon.Portugal.
1 – Leder BZ, Rohrer JL, Longcope C., et al. Eﬀects of aromatase
inhibion in elderly men with low or borderline-low serum
testosterone levels. J.Clin.Endocrinol.Metab. 2004 Mar;
89(3):1174-1180
2 – G. G. T’Sjoen., V. A. Giagulli, J-M. Kaufman, et al. Comparave
assessment in young and elderly men of the gonadotropin
response to aromatase inhibion. Clin. Endocrinol. Metab. 2005
Oct; 90(10):5717-22.
3 – Harden C.; MacLusky N.J. Aromatase inhibion, testosterone
and seizures. Epilepsy Behav. 2004 April; 5(2):260-3.
4 – Zumoﬀ B, Miller LK, Strain G.W. Reversal of the
hypogonadotropic hypogonadism of obese men by
administraon of the aromatase inhibitor testolactona.
Metabolism 2003 Sep; 52 (9): 1126-8.
5 – Cohen PG. The hypogonadal-obesity cycle: role of aromatase
in modulang the testosterone-estradiol shunt—a major factor
in the genesis of morbid obesity. Med. Hypotheses. 1999 Jan; 52
(1): 49-51.
6 – Raman LD, Schlegel PN. Aromatase inhibitors for male
inferlity. J. Urol. 2002 Oct;168(4Pt):509
Objective: To describe an oncologycal clinical case of a survival
patient in who was tested an aromatase inhibitor for fertility reasons
with successful results.
Method: A patient of our Institute with 30 years old submitted in
the past, to bone marrow transplantation (BMT) under a Hodgkin
disease presented in several times oligoospermia. His sperm count
medium value (MV) was 250 cells per ml. He was treated by an
inhibitor aromatase (2 mg a day of Letrozole) during six months.
Results: After that period, he obtained a great amelioration of his
fertility, with 1.000.000 cells per ml.
Conclusion: There are a large number of patients that were
treated to an oncologycal disease that claiming help for getting babies.
These results, showed a promised way to help these kinds of patients.
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Hypogonadism in Men Treated for Childhood
Cancer

Patrik Romerius, MD1, 3, 4, Olof Ståhl MD2, 3, 4, Chrisan Moëll MD,
PhD1, Thomas Relander MD, PhD2, Eva Cavallin-Ståhl MD, PhD2,
Thomas Wiebe MD, PhD1, Yvonne Lundberg Giwercman PhD4,
Aleksander Giwercman MD, PhD3, 4
1.
Department of Pediatrics, Lund University Hospital, Lund,
Sweden; 2.Department of Oncology, Lund University Hospital,
Lund, Sweden; 3.Reproducve Medicine Centre, Malmö
University Hospital, Malmö, Sweden; 4.Department of Clinical
Sciences, Lund University, Malmö, Sweden
Objectives: Pediatric cancer treatment may imply an increased
risk of hypogonadism, leading to metabolic disorders and
osteoporosis. Such complications are potentially preventable but there
is lack of information about the prevalence and clinical risk factors of
androgen deficiency in childhood cancer survivors (CCS).
Methods: We compared serum levels of free- and total
testosterone, Sex Hormone Binding Globulin (SHBG), and
Luteinizing Hormone (LH) in a group of consecutive CCS treated at
Lund University Hospital of whom 151 (38%) accepted to participate.
Furthermore 141 healthy fertile men served as controls.
Odds ratios (OR)for developing biochemical hypogonadism,
defined as T<10 nmol/L and /or LH>10IU/L, were calculated
according to type of cancer, treatment given, as well as testicular
volume.
Results: The age adjusted free testosterone levels were statistically
significantly lower in childhood cancer survivors as compared to
controls (mean difference= 0.038 nmol/L; 95% CI 0.059; 0.017
nmol/L, p<0.001). For total testosterone, the decrease was not
statistically significant (mean difference: 0.99 nmol/L; 95% CI: -2.1;
0.16 nmol/L; p=0.09). The childhood cancer survivors presented with
significantly higher concentrations of SHBG (mean difference= 3.6
nmol/L; 95% CI 1.2; 6.0 nmol/L, p=0.003) and LH (mean
difference= 1.2 IU/L; 95% CI 0.72; 1.7 IU/L, p<0.001).
Hypogonadism was more commonly detected in CCS than in
controls (OR 6.7; 95% CI 2.7; 17). The increased presence of
hypogonadism was noted in the following treatment groups: brain
surgery, chemotherapy (with and without radiotherapy), and testicular
irradiation. Men with total testicular volume ≤24mL were associated
with a high risk of hypogonadism (OR 31; 95% CI 11; 92). The risk
was also increased in CCS with a total testicular volume >24 mL (OR
3.4; 95% CI 1.3; 9.2, p=0.014).
Conclusion: Adult survivors of childhood cancer should be
investigated for hypogonadism and androgen replacement therapy
should be considered in those showing signs of androgen deficiency.

G : 04
Genital Dismorﬁsms in Childhood Cancer
Survivor Paents. Are Low DHT Levels the
Responsables One?
Pereira M.C.*; Loureiro M. M.*; Madureira M. D.”
Endocrinology Department. Portuguese Cancer Instute.
New University of Medicine, Lisbon, Portugal
Introduction: Along the last ten years, we found in our
endocrinological out-clinic of oncological survivor patients four
hypogonadic hypergonadotrofic (HH) men with micropenis and
microtestes in whose testosterone treatment didn’t get them to adult
phenotype.
Objective: Try to find an explanation for the unsuccessful
treatment.
Material and Methods: We have joined four HH no responder
patients to testosterone therapy (G1), six HH patients with very good
response to treatment (G2) and nine normal men (G3) between 18 and
27 years old. G1/2 was survivor oncological patients treated with 4,9
and 11 medium age respectively. G1 were treated with chemotherapy
for medullar bone transplantation (BMT), radiotherapy (Rt) above
SNC (18 Gy) and testicular region (24 Gy). In G2 two of them had
been submitted to a testicular Rt and four a SNC Rt with 11 years of
medium age. Both groups were treated with testosterone enantate. G2
developed a normal genitalia while G1 maintained micropenis (<3 cm)
and microtesticules (v = 5ml). At 26-G1, 28,8-G2 and 28,6-G3
medium years old was taken blood samples for DHT, TT, FT, LH and
FSH. Treated groups had taken their last injections one week before
blood withdraws.
Results: G1/2 had normal hair distribution.
- G1: DHT= 65,4 pg/ml, TT= 292,87 ng/dl, FT=21,95 pg/ml.
- G2: DHT=147 pg/ml, TT=454,7 ng/dl, FT=12 pg/ml.
- G3: DHT=275,7 pg/ml, TT=694,5 ng/dl, FT=21 pg/ml.
Conclusions: 1º- Developing risk of genital infantilism is more
appreciable as earlier Rt treatments occurred.
2º- In G1 it seems that FT didn’t be converted in DHT.
3º-Will be possible that 5α-reductase enzyme had been more
vulnerable to Rt in youngest?

G : 05
Subferlity Risk Consensus Document:
Update 2009

Dr Mark FH Brougham, Royal Hospital for Sick Children,
Edinburgh, UK; Dr Gill Levi, Great Ormond Street Hospital for
Children NHS Trust, London, UK
On behalf of the CCLG Late Eﬀects Group
Children treated for cancer may exhibit impaired fertility in later life.
Gonadotoxicity in this context can result from either chemotherapy or
radiotherapy. However, not all chemotherapeutic agents are
gonadotoxic, and those that do compromise fertility exhibit a dosedependent effect. Similarly the effect of radiotherapy depends on field,
dose and fractionation.
Fertility issues raise significant concerns for patients, their
families, and health professionals. Improving the provision of
information regarding fertility will help all those involved with cancer
treatment. The CCLG Late Effects Group first published guidelines
regarding subfertility risk in 2003. These guidelines have now been
updated, incorporating modifications to treatment protocols and a
further literature review.
Treatment protocols are continually evolving as more is
understood about disease processes. Due to this, and the varied nature
of the gonadal insult following multiagent cytotoxic therapy, it can be
difficult to predict whether a child undergoing cancer treatment will
subsequently have impaired fertility. In addition there is no reliable
method of assessing gonadal function in the prepubertal age group.
Therefore counselling patients and their families about future risk of
subfertility is difficult.
To assist in this task, the updated consensus document categorised
the risk of subfertility according to diagnosis, recognised treatment
protocols and gender. Risk assessment bands given are broad, with low
risk defined as <10% risk of subfertility, medium risk 10-80%, and
high risk as >80%. These guidelines are referenced, but not evidence
based. Females are, in general, at lower risk of subfertility following
chemotherapy, but may develop a premature menopause.
These updated guidelines will be available on the CCLG website,
and are aimed at assisting health professionals to counsel patients and
families at diagnosis and follow-up regarding future fertility. These
guidelines will also act as a resource for new protocols to help inform
patient and parent information sheets.
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Velcade® (Bortezomib) Causes Severe
Tescular Damage and Impairs Ferlity in
Young Male Mice
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Long-term Tescular Funcon and Proven
Ferlity aer Childhood ALL
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Germany

K. Jahnukainen1,4, R. Heikkinen2, L. R. Viertomies2,
M. Henriksson2, M. A. Siimes3, O. Mäkie3
Division of Hematology-Oncology and Stem Cell Transplantaon1,
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Objectives: Velcade® (bortezomib), a proteasome inhibitor, has
been used for treatment of childhood leukaemia. Whether it exerts
deleterious effects on the gonad is unknown. The study aim was to
evaluate the side effects of velcade treatment on the testes of young
male mice and mechanisms involved.
Methods: 35-day-old male mice were injected i.p. with Velcade®
(1mg/kg) at day 1, 4, 8 and 12. Animals were sacrificed either 2, 45
days or 6 months after last injection, following by mating with agematched females for overnight and referred to as short, long, and
super-long follow-up. Morphology of testes and TUNEL,
immunohistochemistry was studied and performed. Levels of
testicular testosterone and serum FSH were measured. Sperm
concentration and litter size, survival of frequency of pups were
examined.
Results: 20% and 80% of seminiferous tubules of short- and long
term follow up mice, respectively, showed hypospermatogenesis with
arrest at the level of round spermatids, primary spermatocytes and
spermatogonia. Some tubules remained Sertoli cell only. Arrest at the
stage of round spermatid and pachytene spermatocyte was detected in
50% of super-long follow-up mice and 20% of offspring. Enhanced
levels of p53, caspase 3 and 8 were detected 48 hours after treatment
coupled with a massive germ cell apoptosis. A significant reduction in
testicular weight and sperm concentration was detected in all mice.
Testicular testosterone was elevated in short- whereas FSH increased
in long- and super-long follow-up mice and offspring. Velcade® also
caused a reduction in litter size and survival frequency of pups.
Conclusions: Velcade® causes severe testicular damage by inducing
germ cell apoptosis through upregulation of p53 and activation of
caspases 3 and 8, thereby resulting in a significant decrease in testicular
weight and sperm count. Together with increased serum FSH and
reduced litter size, survival frequency of pups implies that Velcade®
impairs male fertility.

Objectives: The aim of this study was to evaluate long-term
testicular function after childhood acute lymphoblastic leukemia
(ALL) and to identify treatment options associated with preserved
fertility in adulthood.
Methods: The study included 51 male survivors treated for
childhood acute lymphoblastic leukemia at Helsinki University
Hospital in 1970-1995. Cumulative doses of irradiation and cytotoxic
agents were recorded. Patients (mean age 29±1 yrs) were examined
10-38 years after the diagnosis. Testicular volume, testicular endocrine
function, sperm quality and number of children fathered were
assessed. The findings were compared with 56 age-matched healthy
control men (mean age 30±1 yrs) without history of cancer.
Results: Serum levels of FSH and inhibinB, testicular volume and
sperm count correlated strongly with the ALL therapy. Testicular
volume and testosterone concentration were significantly decreased
from that among controls after therapy with low dose (<10 g/m2) of
cyclophosphamide while total semen count and semen quality were
similar to control values. Cranial irradiation (mean 23±1 Gy) without
spinal irradiation associated with decrease in testicular volume but was
not alone associated with impaired spermatogenesis. Patients with
high cumulative dose of cyclophosphamide (>20 g/m2) showed
markedly decreased sperm count, inhibinB and testosterone
concentration and testicular volume. Cumulative dose of
methothrexate did not correlate with testicular function. All patients
after 24Gy testicular irradiation were azoospermic while one after
10Gy testicular irradiation showed recovery of spermatogenesis 11 yrs
after the treatment. Altogether 14% of the ALL survivors and 43% of
the controls had fathered a child (P<0.05).
Conclusions: ALL treatment with no or low dose of
cyclophosphamide does not impair fertility but cyclophosphamide
may impair Leydig cell function. Cranial radiotherapy was associated
to decreased testicular volume among survivors without other
gonadotoxic therapy. No recovery in gonadal function occurred after
testicular irradiation with 24Gy while option to recovery may exist
with lower doses.

G : 08
A Cross Canada Survey to Assess Sperm
Banking Pracces in Pediatric Oncology
Treatment Centres
Amy Lee Chong, POGO Research Fellow, The Hospital for Sick
Children, Toronto. Abha Gupta, Staﬀ Oncologist, The Hospital for
Sick Children, Toronto. Angela Punne, Staﬀ Oncologist, The
Hospital for Sick Children, Toronto. Paul Nathan, Staﬀ Oncologist,
The Hospital for Sick Children, Toronto.
Objectives: Childhood cancer survivors have identified fertility
preservation as a major concern. Sperm banking is an established
fertility preservation option in pubertal males. We sought to describe
current practices and identify perceived barriers to sperm banking in
male adolescents treated at the 16 pediatric oncology programs in
Canada.
Methods: A questionnaire was developed to assess the factors
perceived to be important to the provision of an adolescent-centred
sperm banking service. A key contact person was identified at each of
the 16 institutions and the questionnaire was conducted by telephone.
Results: 14/16 institutions completed the questionnaire. Of
these, two have a formal fertility preservation team, but only one has
written guidelines or educational material targeted at adolescents.
Over the 2 year period preceding the questionnaire, 10 institutions
offered 79 of an estimated164 (48%) eligible male adolescents the
option to bank sperm. Of these, 40/79 (49%) attempted to bank, and
24/79 (30%) were successful. Most are able to bank within 1 day
(range 1-7 days) of diagnosis. Only 3/16 (19%) centers have a sperm
bank unit on site, with the others referring patients to external banks.
The median cost for the initial visit is $350 (range $200-2100), with a
subsequent median annual cost of $200/year (range $50-400) for
storage. Financial assistance is available in only 5/16 (31%) of the
institutions.
Conclusions: There is a disparity in current sperm banking
practices in Canada and at present, less than 25% of male adolescents
attempt to bank sperm. The development of a fertility preservation
team, adolescent-specific guidelines, and sperm banking units that are
“adolescent friendly” may improve the rates of banking.

G : 09
Gonadal Funcon in Boys Prior to Treatment for
Diﬀerent Malignancies

Maryna Krawczuk-Rybak1, Elżbieta Solarz1, Marcin Płonowski1,
Dorota Sega- Pondel2, Bernarda Kazanowska2, Jolanta Wysocka3
1
Department of Pediatric Oncology and Hematology, Medical
University of Białystok 2 Department of Bone Marrow
Transplantaon, Pediatric Oncology and Hematology, Medical
University of Wroclaw 3 Department of Pediatric Laboratory
Diagnosc, Medical University of Białystok
Objective: The aim of the study was assessment of gonadal
function in boys diagnosed for different cancers before the therapy.
Patients and methods: Mean testicular volume and hormone
levels (follicle-stimulating hormone, FSH; luteinizing hormone, LH;
inhibin B, testosterone) were assessed in 84 boys diagnosed for
hematological malignancies (group I) n=60 and for solid tumors
(group II) n=24. Among group I 43 patients had acute leukemias, 10Hodgkin’s lymphoma (HL) and 7- non-Hodgkin’s lymphoma (NHL).
In group II 5 boys were diagnosed for neuroblastoma, 5- bone tumors,
9- soft tissue sarcomas and 5 with other rare tumors. 34 patients in
group I and 14 in group II were prepubertal (Tanner stage I), 26 boys
in group I and 10 in group II were during puberty (Tanner stages 2-5).
The reference group consisted of 48 boys, half of whom were
prepubertal.
Results: No statistically significant differences were noted in
hormone levels between prepubertal group I and II in comparison to
boys in reference group. Statistically significant lower testicular volume
and lower inhibin B level (77,2± 63,1 ng/l vs 152,2 ±72,1 ng/l,
p=0,002) was noted in pubertal boys in group I, comparing to the
control group. In pubertal boys diagnosed for solid tumors we did not
observe hormonal disorders except for patients with III and IV stage
of disease who presented lower, than in controls, mean values of FSH
and LH (but within normal range).
Conclusion: Lower inhibin B level in prepubertal boys with
newly diagnosed hematological cancer may indicate impairment of
spermatogenesis occuring prior to treatment.
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Occurrence of Menarche, Regularity of
Menstrual Cycles, and Amenorrhoea in a Cohort
of Childhood Cancer Survivors: A Pilot Study
van den Berg MH1, Overbeek A1, van Leeuwen FE2, Lambalk CB3,
Kaspers GJ1, van Dulmen-den Broeder E1.
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Objective: To evaluate the effects of treatment of childhood
cancer on the occurrence of menarche, regularity of menstrual cycles,
and amenorrhoea in a cohort of female childhood cancer survivors
(CCS).
Patients and methods: The study cohort consists of female 5-year
CCS treated at VU University Medical Center in Amsterdam for any
type of childhood cancer and an age-matched sibling control group.
Data collection, obtained by questionnaire, has been completed for 72
survivors and 72 controls. Regularity of menstrual cycles, and
prolonged amenorrhoea (no menses for >12 months) were evaluated
in a subgroup of survivors that was diagnosed and treated before
menarche (n=54).
Results: Median age at diagnosis was 8.3 (range 0-17) years. At
time of study survivors and controls were aged 26.3 (18-46) and 26.1
(18-45) years respectively. Oral contraceptives were used by 54% of
CCS and 64% of controls. Primary amenorrhoea (no menarche < 16
years) was observed in 10 CCS and 3 controls (p= 0.009). Known
causes of primary amenorrhoea included panhypopituitarism (n=7, all
after brain tumor), and PCOS (n=1). For those that reached
menarche, median age was similar to that of controls (12.5 (9-15) and
13.0 (9-15) years respectively). However, oligomenorrhoea (cycle ≥ 36
days) was more frequently present in survivors (21% vs. 7%, p = 0.04).
Prolonged cessation of menses (> 12 months) for reasons other than
pregnancy, lactation, cessation of hormonal contraceptives or PCOS
was reported by 2 survivors and none of the controls.
Conclusion: Damage to the reproductive system seems to be
more frequently present in CCS compared to controls. Primary
amenorrhoea is seen more often in CCS compared to controls and is
mainly caused by panhypopituitarism. However, age at menarche is
similar in both groups. In a nationwide study*, which is currently
being performed, all these outcomes will be re-evaluated in a larger
study population and in relation to treatment history.

Objective: To evaluate the impact of childhood cancer and its
treatment on relationships, the number of pregnancies and the wish to
have children in female CCS.
Patients and methods: The study cohort consists of 5-year
survivors of childhood cancer treated at VU University Medical
Center for any type of cancer and an age-matched group of sibling
controls. Data are collected by means of a questionnaire and include
information on relationships, wish to have children, and pregnancies.
To date data collection has been completed for 72 survivors and 72
age-matched controls.
Results: Median age at diagnosis was 8.3 (0-17) years. At time of
study survivors and controls were aged 26.3 (18-46) and 26.1 (18-45)
years, respectively. Educational level was similar in both groups.
Significantly less CCS were in a committed relationship (58% versus
79% in controls respectively (p = 0.006)) and the rate of virginity
(22%) was significantly higher compared to controls (4%) (p = 0.001).
The percentage of CCS who were either pregnant or already had a
child at time of study was significantly lower compared to the control
group (21% versus 36%, p = 0.04). Of those survivors and controls
who were in a committed relationship but did not yet have a child at
time of study (n=48 and n=40, respectively), 39% versus 2.5%
indicated they did not have a childwish (p <0.0001).
Conclusion: This pilot study shows that CCS are less likely to be
in a committed relationship, to have had sexual intercourse and to
have been pregnant compared to age-matched sibling controls.
Additionally, a childwish seems to be less common in CCS compared
to controls. In a nationwide study*, which is currently being
performed, all these outcomes will be re-evaluated in a larger study
population and in relation to treatment history.

* Participating centers in the nationwide study: Academic Medical
Center Amsterdam, Erasmus Medical Center Rotterdam, Leids
University Medical Center, University Medical Center Groningen,
University Medical Center St Radboud Nijmegen, University Medical
Center Utrecht and VU University Medical Center Amsterdam. This
study was financially supported by the Dutch Cancer Society (grant
no. VU 2006-3622) and by ‘Stichting KiKa’ (Foundation KiKa).
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* Participating centers in the nationwide study: Academic Medical
Center Amsterdam, Erasmus Medical Center Rotterdam, Leids
University Medical Center, University Medical Center Groningen,
University Medical Center St Radboud Nijmegen, University Medical
Center Utrecht and VU University Medical Center Amsterdam. This
study was financially supported by the Dutch Cancer Society (grant
no. VU 2006-3622) and by ‘Stichting KiKa’ (Foundation KiKa).
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Objectives: Survival rates of children with cancer have improved
due to optimized treatment protocols. However, late side effects in
regard to future infertility still present a serious problem. So far, no
treatment can be offered to rescue fertility in cancer survivors. In
particular due to the lack of experimental models, mechanisms of early
germ cell development are poorly understood. We recently reported
progression of pre-meiotic germ cells isolated from immature mouse
testes in vitro into post-meiotic stages using a 3D soft agar culture
system (SACS) (1, 2). Here, we compared the influence of different
matrices on spermatogenic differentiation and analysed endocrine
effects on cultured germ cells.
Methods: Single cell suspensions of isolated germ and somatic
cells from prepubertal mouse and rat testes were mixed with different
types of matrices to compile a gel which comprises a 3D culture
system. Cultures were maintained for 7 to 42 days at 35°C and 5%
CO2. Either gel was fixed and embedded. For methylcellulose cells
were separated by centrifugation after resuspension of the gel in
medium. We analysed germ cell differentiation morphologically and
immunohistochemically.
Results: MCS and SACS cultures showed similar competence to
support germ cell differentiation. We obtained progression of
spermatogenesis from premeiotic to postmeiotic stages in both
systems. However, supplementation with FSH and hCG was
beneficial for maintenance of differentiation and proliferation.
Conclusions: Our experiments demonstrated the use of 3D
matrices and the effects of gonadotropins on rodent germ cell
differentiation in vitro. The recent experiments might open scenarios
to create translational studies on in vitro culture of human male germ
cells as a potential strategy for fertility preservation of prepubertal
boys suffering from gonadotoxic side effects of oncological treatments.
References:
1) Stukenborg et al. 2008 J Androl 29; 312-329;
2) Stukenborg et al. 2009 Mol Hum Reprod 15; 521-529

Objective: To describe pregnancy outcome in female childhood
cancer survivors.
Methods: From a total cohort of 238 female survivors, 40 women
were included. Data on pregnancy outcome were compared with data
from a unique cohort of control subjects (n = 9.031) retrieved from
the Netherlands Perinatal Registry, a nationwide database of
pregnancy outcome parameters of all births in the Netherlands
between January 2000 and December 2005, registered by midwives,
obstetricians and paediatricians. Data were matched with controls for
age at pregnancy, year and month of delivery and parity.
Results: At diagnosis, survivors were 6.9 years old (median; range
0.1 – 16.8 yrs) and at time of pregnancy, the median age was 29.7 years
(range 21.4 – 36.8 yrs). The median time between stop of therapy and
date of delivery was 20.2 years (range 6.9 – 32.5 yrs). Seventeen
women had survived childhood acute lymphoblastic leukemia or nonHodgkin lymphoma and 4 women had been treated for Hodgkin
lymphoma. The remaining survivors had been treated for solid
tumours (n = 19). Most women were primigravida (n = 28/40; 70%).
Pregnancies were uneventful in survivors treated with chemotherapy
only or surgery only. Survivors who previously received radiotherapy
to the abdomen (n = 6) delivered more preterm. Their offspring had
normal birth weight after adjustment for gestational age (mean birth
weight in offspring of survivors 2.503 g vs. 1.985 g; P = 0.22). They
also had more often postpartum haemorrhage than controls (33% in
survivors vs. 5% in controls (P <0.01)).
Conclusions: Premature delivery and postpartum haemorrhage
after abdominal radiotherapy suggest that uterine distensibility and
contractility are permanently decreased. This stresses the need for close
monitoring of pregnancy and delivery, including inpatient perinatal
care in this group of childhood cancer survivors.
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Objective: One of the most important adverse effects of
anthracyclines is cardiotoxicity. A well-informed decision on the use of
anthracyclines in the treatment of childhood cancer should be based
on the available evidence on both antitumour efficacy and
cardiotoxicity. The objective of this study was to compare antitumour
efficacy of treatment including or not including anthracyclines in
patients with childhood cancer.
Methods: Randomised controlled trials (RCTs) comparing
treatment of childhood cancer with and without anthracyclines. We
searched the Cochrane Central Register of Controlled Trials,
MEDLINE and EMBASE (all January 2007). In addition, reference
lists, conference proceedings and ongoing-trials-databases were
searched. Two reviewers independently performed study selection,
quality assessment and data-extraction.
Results: We identified RCTs for acute lymphoblastic leukaemia
(ALL) (n=3), Wilms’ tumour (n=1), rhabdomyosarcoma/
undifferentiated sarcoma (n=1), Ewing’s sarcoma (n=1), and nonHodgkin lymphoma (n=1). All studies had methodological
limitations. For ALL no evidence of a significant difference in
antitumour efficacy was identified in the meta-analyses, but in most
individual studies there was a suggestion of better antitumour efficacy
with anthracyclines. For both Wilms’ tumour and Ewing’s sarcoma a
significant difference in survival in favour of anthracyclines was
identified. For both rhabdomyosarcoma/undifferentiated sarcoma and
non-Hodgkin lymphoma no difference in antitumour efficacy was
identified.
Conclusions: At the moment no evidence from RCTs is available
which underscores the use of anthracyclines in ALL. However, it
should be noted that “no evidence of effect”, as identified here, is not
the same as “evidence of no effect”. For Wilms’ tumour,
rhabdomyosarcoma/ undifferentiated sarcoma, Ewing’s sarcoma, and
non-Hodgkin lymphoma only 1 RCT was available and therefore, no
definitive conclusions can be made about the antitumour efficacy of
treatment with or without anthracyclines in these tumours. For other
childhood cancers no RCTs were identified. More high quality
research is needed.
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Objectives: Anthracyclines are commonly used in the treatment
of childhood acute lymphoblastic leukaemia (ALL), and particularly
large doses are known to cause late cardiac toxicity. Results on the
effects of low anthracycline doses are partly contradictory, and it is not
clear whether a safe dose exists at all. Sensitive screening methods of
early signs of anthracycline induced cardiac toxicity (ACT) are
needed. The purpose of our study was to study Tissue Doppler
Imaging (TDI) in young adult very long-term survivors of childhood
ALL.
Methods: 21 asymptomatic childhood ALL survivors with ageand sex-matched controls were studied. The survivors were 16–30
years old and diagnosed in 1986–1996. The cumulative anthracycline
dose was 120–370 mg/m2 (median 240 mg/m2) according to the risk
group. Standard transthoracic echocardiography and TDI were
performed.
Results: There were no significant differences in left ventricular
(LV) and septal end-systolic and end-diastolic dimensions, mitral E
and A filling waves or in LV systolic function between the survivors
and controls. Average ejection fraction was 61.4±4.8 % in the ALL
survivors and 62.3±4.1 % in controls. However, lateral mitral annulus
velocity, E’, measured with TDI was significantly lower in the survivors
than controls (-3.3±0.6 vs. -3.8±0.6 cm/s, p<0.05) and A’ was
significantly higher (-2.3±0.6 vs. -1.9±0.5cm/s, p<0.05). Also lateral
mitral ring displacement was slightly but non-significantly lower (6%)
in the ALL survivors than controls (p=0.13).
Conclusions: Systolic function was normal in ALL survivors but
subtle differences were observed with TDI in diastolic function.
Observed differences are likely to relate to long-term effects of low to
moderate doses of anthracyclines. Reduction of longitudinal function
has shown to be an early indicator of LV dysfunction. Therefore,
assessment of TDI and LV longitudinal performance in routine
echocardiography examination in ALL survivors might be of
importance in order to recognize early signs of ACT.
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Early Cardiac Outcomes in Survivors of Acute
Myeloid Leukemia (AML) Treated with an
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Objective: To describe early cardiac outcomes in a cohort of AML
survivors treated with a regimen that delivers daunorubicin (300
mg/m2) and mitoxantrone (48 mg/m2) without dexrazoxane
cardioprotection.
Methods: Following institutional review board approval, we
reviewed records of AML survivors treated at CHLA during the past
5 years on or according to COG protocols AAML03P1 or
AAML0531 (both MRC-based). Left ventricular shortening fraction
(LVSF) was assessed by routine echocardiography before and after
treatment using the most recent study available, or that done preBMT or pre-reinduction if relapsed.
Results: Median age at diagnosis for this cohort (n=30 evaluable
subjects) was 11.6 years (range, 0.3 to 18.6) Nineteen were male; 25
received gemtuzimab (GMTZ). Mean cumulative standardized
anthracycline dose was 338 ± 17 mg/m2 (mitoxantrone conversion
factor = 3.0.) Meridian interval from end of therapy to post-treatment
echocardiogram was 11.9 months (range, 0 to 35.4). Per CTCAE v
3.0 criteria, 5/30 (16.6%) demonstrated post-treatment LVSF that was
abnormal (<30%; n = 3) or marginal (30%; n = 2). Mean LVSF from
pre- to post- treatment showed significant decline, 38.5 ± 0.8% to 33.9
± 1.1% (p,0.001), a percent change of -11.4 ± 3.0% (range – 72.2 to ±
28.1; p < 0.001). Univariate analysis found no significant association
between percent change in LVSF and sex, BMI, GMTZ, cumulative
anthracyline dose or cumulative PRBC transfusion volume. With
multivariate analysis, female sex was marginally associated with worse
and GMTZ with a trend toward better mean percent change in LVSF
(-12.0, 95CI – 26.8 to 2.8, p=0.057; and 13.1, 95CI -5.9 to 32.2, p=.10 respectively). All mean values are ± SE.
Conclusions; This anthraclycine-intensive regimen appears to
cause significant, early decline in LVSF, which is typically a late onset
event. These preliminary results suggest female sex may be associated
with worse and GMTZ with better LVSF post-treatment. Validation
with a larger sample is needed.
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Objectives: Survivors of childhood ALL treated with cranial
radiotherapy (CRT) and chemotherapy, exhibit GH deficieny (GHD)
and increased cardiovascular (CV) risk. In addition, progressive
cardiac dysfunction has been recorded even with low doses of
antracyline. The aim was to evaluate the effect of 5 years of GH
therapy on CV risk and cardiac function in adult GHD ALL
survivors, in comparison to a group of GHD ALL patients who were
without GH therapy for 8 years.
Methods: Sixteen former ALL patients aged 24-37 yrs, treated
with CRT (18-24 Gy) and chemotherapy with confirmed GHD and
matched controls were investigated at baseline and after 5 years of GH
therapy. A subgroup of 13 ALL, not receiving GH, and controls were
investigated before and after 8 years. The investigations included CV
risk and cardiac function (Echocardiography).
Results: Five years of GH therapy resulted in a significant
decrease in p-glucose (p=0.03) and Apo B/Apo A1 (p=0.006), and a
significant increase in HDL cholesterol (p=0.03), BMI (p=0.003),
weight (p=0.008) and muscle mass (p=0.002). In the untreated
subgroup p-glucose (p=0.02), weight (p=0.02), waist (p=0.01) and
fat mass (p=0.03) increased, and muscle mass decreased (p=0.05) after
8 years. In the GH-treated group 6 patients and one control subject
hade metabolic syndrome (MetS) at baseline and after 5 years of GH
treatment one patient and 2 controls had MetS. In the non-GH
treated group 3 patients and one control subject hade MetS at baseline
and after 8 years, 6 patient and 2 controls had MetS. There was no
difference in systolic cardiac function before and after 5, respectively 8
years. E/A ratio decreased significantly (p=0.03) after GH therapy,
but with no difference after 8 years.
Conclusions: GH therapy seems to reduce the CV risk in this
young ALL population, but with no clear benefit on cardiac function.
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Anthracycline cardiotoxicity is a serious complication in children
treated for AML. There are few data regarding the incidence and
natural history of anthracycline cardiomyopathy in UK children.
Accordingly experience in a single, large centre was reviewed
retrospectively. Cardiotoxicity was defined as a shortening fraction <
28% or clinical heart failure, and was classified as early when it
occurred within 1 year after completing AML chemotherapy. At this
single centre, a total of 139 children (81 boys, 58 girls) with a median
age of 2.6 (range 0.08 to 12.9) years were treated according to MRC
AML 10 and AML 12 between November 1987 and September 2004.
The median time for follow up was 7.67 (range 0.01- 21.69) years. The
cumulative doses of first line anthracycline were 550- 610 mg/m2 of
Daunorubicin equivalent. Fifty-one patients received second line
treatment because of relapse and 46 patients underwent a stem cell
transplant. There were 49 deaths, 35 of leukaemia, 13 from treatment
toxicity and one of an unrelated cause. Four children died of
cardiomyopathy.
Early data on cardiac function was available for 107 children; 9
(8%) had early subclinical cardiotoxicity and 10 (9%) showed clinical
symptoms of cardiomyopathy. Late subclinical cardiotoxicity
developed in 9/98 (9%) children and 11/98 (11%) showed late
clinical signs of cardiomyopathy. Four patients died of
cardiomyopathy and six require continued therapy. Only 2 of 46 (4%)
non Down syndrome children who remained in first remission after
chemotherapy-only experienced late clinical cardiotoxicity. This
emphasises the increased risk for cardiotoxicity after exposure to
relapse treatment and SCT. Continued follow up is required to
determine the outcome for children where cardiac function improved
following cardiotoxicity.
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Objectives: To assess the incidence of cardiac diseases in a cohort
of long-term survivors of childhood solid tumour treated from 1942
to 1986, and to evaluate the role of treatment in this incidence, in
particular of radiation dose received to the heart.
Methods: A questionnaire was sent to 2400 patients still alive
aming 3086 patients from a cohort, established in 1992, in 5
institutions who survived at least 5 years after a solid cancer. The
radiation dose received to 7 sites in the heart during radiotherapy,
whatever the target volume, was estimated for all the patients.
Declarations of cardiac pathologies were validated by contacting the
treating institutions and obtaining copies of examinations. A total of
1565 questionnaires were received and validated. Death causes were
also obtained.
Results: A total of 115 cardiac pathologies were registered : 51
deaths and 64 validated cardiac pathologies (5 cardiac infarction,7
angina,28 cardiac failure,12 pericarditis, 16 valvular heart disease and
26 cardiac arrhythmia).
Radiation dose to the heart and anthracyclins administration were
found to increase the risk of cardiac disease.
When adjusting on age, and gender, the risk of cardiac disease was
found increase of 5% to 7% per Gray received, in average to the heart,
and anthracyclin administration increased the risk of cardiac disease
by 3,8 (2,5 – 5,8). No effect of vinca alkaloid was evidenced.
A near from significant (p=0.1) interaction was evidenced
between the radiation dose and the anthracylcin : patients who had
received more than 5 Gy to the heart, in average, and more than 240
mg/m2 of anthracyclins had a relative risk of 30 (8,6-104), as
compared to those who did not received anthracyclins nor
radiotherapy.
Conclusions: These study confirms that patients who received
radiotherapy and anthracylcins are at very high risk of cardiac disease.
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Objectives: To determine the added value of monitoring
childhood cancer survivors with exercise echocardiography compared
to monitoring with resting echocardiography alone to predict
anthracycline-induced cardiotoxicity. Secondary aims were to evaluate
the change in cardiac function over 10 years and to determine risk
factors for late cardiotoxicity.
Methods: We invited a cohort of 110 originally asymptomatic
anthracycline-treated childhood cancer survivors, who had undergone
cardiac tests including exercise echocardiography 10.5 years earlier, for
new cardiac evaluation. Each subject underwent a resting
echocardiogram at both evaluations. At first evaluation a repeat
echocardiogram was performed following peak exercise. Resting
echocardiographic parameters were converted to z-scores.
Results: 92 of 110 survivors (mean anthracycline dose 307
mg/m2, mean follow-up time from start of treatment 8.2 years at first
and 18.8 years at second evaluation) were evaluated prospectively.
Mean resting fractional shortening z-score (RFSz) decreased from 0.18 to -0.93. Higher cumulative anthracycline dose was a risk factor
for a lower RFSz at late follow-up (p<0.001). Adding exercise
fractional shortening (XFS) to a model containing RFSz did not
improve prediction of abnormal RFSz at late follow-up.
Conclusion: Monitoring with exercise echocardiography has no
added value to monitoring with resting echocardiography in
predicting late cardiotoxicity in childhood cancer survivors. RFSz
deteriorates over time, even in originally asymptomatic patients.
Previous treatment with higher cumulative anthracycline dose is the
main risk factor for a lower RFSz at late follow-up.
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Objectives: The objective of our study was to evaluate all the
available evidence of the benefits and harms of liposomal
anthracyclines in childhood cancer patients.
Methods: We searched the databases of MEDLINE (from 1966
to January 2008), EMBASE (from 1980 to January 2008) and
CENTRAL (The Cochrane Library, issue 1 2008) for studies
reporting on the use of liposomal anthracyclines in childhood cancer
patients. We additionally searched reference lists of relevant articles
and ongoing trial databases. Two reviewers independently selected
studies and extracted data on study characteristics, toxicities and
antitumor efficacy. We assessed the quality of studies that included
20 or more childhood cancer patients.
Results: A total of 15 studies met our inclusion criteria: ten
prospective cohort studies, two retrospective cohort studies and two
case-reports. The design of one study was unclear. No randomized
controlled trials have been reported. The included studies described a
total of 214 childhood cancer patients treated with liposomal
anthracyclines. Asymptomatic or symptomatic cardiotoxicity was
described in 53 (24%) patients who often had received intensive
treatment previously. The studies were heterogeneous and had
methodological limitations. Therefore, no conclusions could be made
about risks of cardiotoxicity, other toxicities and about antitumor
efficacy.
Conclusions: There is currently no evidence to support or
discourage the use of liposomal anthracyclines in childhood cancer
patients. Since liposomal anthracyclines decrease the risk of
cardiotoxicity in adults with solid tumors while attaining similar antitumour efficacy compared to conventional anthracyclines, welldesigned studies are needed to accurately evaluate the benefits and
risks of liposomal anthracyclines in childhood cancer patients. The
results of two ongoing randomized controlled trials in children with
Acute Myeloid Leukemia are awaited and will contribute to the
available evidence.
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Objectives: Anthracycline-related cardiomyopathy (AC) is wellrecognized. Significant inter-individual variability in AC risk exists,
potentially due to genetic susceptibility. Myocardial carbonyl
reductases (CBRs) catalyze the reduction of anthracyclines to
cardiotoxic alcohol metabolites. Polymorphism in CBR3 (V244M)
impacts CBR3 activity. Our goal was to examine the role of functional
polymorphisms in CBR3 on AC risk.
Methods: Using a case-control design, 155 cases with
documented cardiomyopathy (median ejection fraction: 41.5%;
fractional shortening: 24%; and 278 matched controls (cancer
survivors without cardiomyopathy; matching criteria: primary
diagnosis, year of diagnosis, follow-up, race/ethnicity) provided
germline DNA. Detailed therapeutic exposures were abstracted.
Results: Primary diagnoses included acute leukemia (142),
lymphoma (88), sarcoma (113) and others (90); 51% were females;
79% whites; median age at diagnosis: 6.9 years (0-21); time to
development of cardiomyopathy: 6.8 years. Median anthracycline
exposure – cases: 300mg/m2; controls: 133mg/m2. Multivariate
analysis revealed anthracycline dose (≤250mg/m2: OR=3.58, p=0.02;
>250mg/m2: OR=28.49, p<0.0001; reference: no exposure), and chest
radiation (OR=3.66, p=0.02; reference: no radiation) to be associated
with AC. The role of polymorphisms in CBR3 was examined by
stratifying cases and controls on anthracycline dose, and adjusting for
chest radiation. For the entire cohort, there was an association between
CBR3 V244M and cardiomyopathy (OR=1.62, p=0.05 for GG vs.
GA/A); this association became stronger among subjects exposed to
≤250mg/m2 of anthracycline (OR=3.01, p=0.01), but was mitigated
for those exposed to >250mg/m2 (OR=1.09, p=0.81).
Conclusion: In the largest cohort of documented cardiomyopathy
ever studied, this report demonstrates the following: i) a clear doseresponse relationship between anthracyclines and cardiomyopathy; ii)
the selectively greater impact of CBR3 V244M on AC risk among
those exposed to lower anthracycline dose. These data suggest that a
definable subset of patients exposed to low doses of anthracyclines may
benefit from cardioprotection and reinforce the importance of
cardioprotection, surveillance and/or pharmacologic interventions for
patients likely to be exposed to higher doses.
Genetic Model
Variables
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Clinical
Model

Stratified by Anthracycline dose
All cases

≤250
mg/m2

>250
mg/m2

Females vs. Males

1.27
(p=0.34)

1.13
(p=0.62)

1.26
(p=0.58)

0.90
(p=0.81)

Age at diagnosis of
primary cancer

0.96
(p=0.22)

0.94
(p=0.03)

0.95
(p=0.26)

0.89
(p=0.005)

Heart in radiation field
(yes vs. No)

3.66
(p=0.02)

3.64
(p=0.007)

2.82
(p=0.14)

6.61
(p=0.10)

Anthracycline
≤250 mg/m2 vs. None

3.58
(p=0.02)

__

__

__

Anthracycline
>250 mg/m2 vs. None

28.49
(p<0.0001)

__

__

__

CBR3 V244M GG vs.
GA or AA

__

1.62
(p=0.05)

3.01
(p=0.01)

1.09
(p=0.81)

C : 10
CMR 25 Years aer Childhood Hodgkin’s Disease

B. B. Nenning, MD1, K.-F. Kreitner, MD2, P. Gutjahr, MD1
Departments of 1Paediatrics and 2Radiology, Universitätsmedizin,
Johannes Gutenberg-University Mainz, Germany
Objectives: Aim of the current study was to assess cardiac
sequelae 25 years after childhood Hodgkin’s disease with contrastenhanced cardiac magnetic resonance imaging (DE-CMR),
recognized standard for assessment of cardiac function and myocardial
damage as a new tool for identifying subclinical disease.
Methods: 22/48 long-term Hodgkin survivors treated by
mediastinal irradiation (mean 35.6 Gy) and poly-chemotherapy
participated (46%). Eligible patients without contraindication for
CMR performance were included. Time interval to therapy was 24.8
years (mean). A detailed medical history and physical examination was
performed, thereafter patients underwent a DE-CMR study.
Results: A positive history of cardiac symptoms was given by 7/22
patients (32%). The only distinctive feature revealed by clinical
investigation was a cardiac murmur in 12/22 (55%) patients. Despite
no clinical evidence of heart failure in any patient DE-CMR findings
were positive in 16/22 patients (73%). A high prevalence of
myocardial scars (3/22, 14%) and diffuse fibrotic changes (2/22, 9%)
without clinical signs of MI was found. Statistical analyses showed no
correlation between symptoms and CMR findings. Patients with high
radiation dose (>30Gy) revealed significantly increased pathological
CMR compared to low radiation dose (≤30Gy).
Conclusions: Our patients represent a high-risk group for silent
myocardial infarction undetected by clinical examination but
characterized by DE-CMR. DE-CMR appears currently the most
accurate non-invasive method to depict, localize and size myocardial
infarction, characterize poor tissue perfusion and distinguish between
viable from non-viable myocardium, thus able to identify patients in
whom invasive coronary angiography can be deferred (1,2). DE-CMR
may serve as a valuable non-invasive risk-stratifying tool for detection
of subclinical disease in patients at high risk of adverse outcomes,
offering a strong potential for treatment guidance and may be
considered contemporary follow-up recommendations.
1) Kwong et al., 2008
2) Krittayaphong et al. 2009

LONG TERM FOLLOW UP
L : 01
Transion of Endocrine Care for Survivors of
Childhood Brain Tumours Between Paediatric
and Adult Services: An Audit of the Current
Transion Process Between the Royal Marsden
Hospital, Surrey (RMH), and St George’s
Hospital, London (SGH)
Nicholas Sheppard,
St George’s, University of London
Objectives: Improvement in diagnosis and treatment of
childhood brain tumours has led to an ever increasing number of
survivors who require long term follow up for endocrine sequlae. The
growth of this group of individuals has increased the importance of an
effective transition between paediatric and adult services. The current
transition process between SGH and RMH involves a referral letter,
including any relevant test results. Referral occurs after puberty is
complete and final height has been reached. The aim was to assess the
effectiveness of this transition process and compare it to the transition
models suggested in the literature and identify areas for improvement.
Methods: Information regarding the paediatric care of patients
was recovered from the electronic patient records at RMH. The
referral letters were analysed and the information included was
recorded. The SGH patient records were then accessed and the
appointment attendances and further test requests were recorded.
Results: Between May 2004 and August 2008 23 patients were
transferred from the paediatric services at RMH to the late effects
clinic at SGH. All 23 patients attended appointments at SGH. 15
patients had developed endocrinopathies by the time of transition.
The referral letters were comprehensive in most cases. Diagnosis,
cancer treatment, current treatments, and all relevant test results were
enclosed in all letters. The mean gap between final appointment and
first appointment was 7.2months (range 0.2-14.8months).
Conclusion: The majority of the literature recommends a specific
transition service. While we agree this is the ideal it is not always
feasible for logistical reasons. It appears from this audit that given the
lack of feasibility of a transition service the simple referral system used
between RMH and SGH is sufficient as no patients were lost to follow
up. However this audit did not assess patient’s opinions, which should
be considered in future research.

L : 02
Physician Preferences and Knowledge Gaps
Regarding the Care of Childhood Cancer
Survivors: A Mailed Survey of Pediatric
Oncologists
Tara O. Henderson, MD, MPH, Fay J. Hlubocky, MS, Kristen K.
Wroblewski, MS, Lisa Diller, MD, Christopher K. Daugherty, MD
University of Chicago, Chicago, ILTH, FH, KK, CD, Dana Farber Cancer
Instute and Childrens Hospital, Boston MA LD
Objectives: Little is known about physicians’ attitudes and
knowledge regarding the health care needs of childhood cancer
survivors. We sought to obtain pediatric cancer physicians’ selfreported attitudes and knowledge regarding this population.
Methods: Following a pre-notification letter, a mailed survey with
a $5 gift card was sent to 1159 U.S. pediatric oncologists selected from
the 2008 Children’s Oncology Group membership directory. A
second mailing was sent to non-responders.
Results: 655 surveys were returned (57% response rate). Median
age of respondents was 47 years (range: 31-82); 57% men.
Respondents practiced a median 14 years (range: 1-50) and reported
seeing a median of 21 patients/week (range: 0-250). In describing
comfort levels in caring for childhood cancer survivors (1= very
uncomfortable; 7=very comfortable), respondents were most
comfortable with survivors ≤ 21 years (mean 6.2 ± 1.3), less
comfortable (mean 5.0 ± 1.5) with those >21 and <30 years, and
uncomfortable with childhood cancer survivors ≥ 30 years (mean 2.9
± 1.7). In response to a clinical vignette of a 29 year old woman
treated with mantle radiation for Hodgkin’s lymphoma at 16 years
based on available guidelines: 34% of respondents did not
appropriately recommend yearly breast cancer surveillance; 43% of
respondents did not appropriately recommend cardiac surveillance;
and 24% of respondents did not appropriately recommend yearly
thyroid screening. Only 33% of respondents answered all three
questions correctly. Those with greater self-reported familiarity with
available long-term follow up (LTFU) guidelines (OR 1.33, 95% CI
1.15-1.54) and having received training in the care of childhood
cancer survivors (OR 1.73, 95% CI 1.18-2.52) were more likely to
have answered these questions correctly.
Conclusions: Pediatric oncologists express a range of preferences
with regard to LTFU of childhood cancer survivors. Many appear
unfamiliar with LTFU surveillance guidelines.
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L : 03
Impact of Care at a Long Term Follow Up (LTFU)
Clinic on the Acquision of Knowledge regarding
Treatment-related Health Risks by Childhood
Cancer Survivors

L : 04
What Clinical Skills and Training do Nurses
Require to meet the Needs of Paent Under the
Age of 25yrs Living with and Beyond Cancer?:
A Proposal

Wendy Landier RN MSN CPNP, Can-Lan Sun PhD, Anne
Arewasikporn BA, Saro Armenian DO MPH, Liton Francisco BS,
Seira Kurian MD MPH, Karla Wilson RN MSN FNP-C, Smita Bhaa
MD MPH;
Department of Populaon Sciences, City of Hope Naonal
Medical Center, Duarte, CA, USA

Tanya Urquhart 2 Jan Siddall 1 Anna Jenkins 2 Clare Warnock 1
Denise Friend 3 Diana Greenﬁeld 1
(1 Sheﬃeld Teaching Hospitals NHS FT, 2 Sheﬃeld Children’s NHS
FT, 3 North Trent Cancer Network)

Objectives: Two thirds of childhood cancer survivors are at risk
for treatment-related complications (NEJM,355:1572-82), yet only
35% believe that past therapies could cause health problems
( JAMA,2002;287:1832-9). Such deficits in knowledge impair
survivors’ ability to seek appropriate care. LTFU clinics provide
targeted education; however, the impact of clinic attendance on
acquisition of knowledge is unknown. This study determined the
impact of a comprehensive visit at a specialized LTFU clinic on
acquisition of targeted knowledge by survivors.
Methods: Survivors completed a Health Knowledge survey prior
to the first (T1) and second (T2) annual clinic visit. Accuracy of
perceived health risks was evaluated at T1 and T2, and factors
identified for those not acquiring new knowledge of potential health
problems (at T2 compared with T1).
Results: 158 survivors completed surveys at T1 and T2 (45%
female; 44% Hispanic; median age at diagnosis 11.2 years [range, 021]; age at T1 23.3 years [5-48]; time from diagnosis 10.8 years [537]; primary diagnosis: hematologic malignancy [65%], solid tumor
[35%]). There was significant improvement in awareness of risk for
cardiovascular (P<0.001), pulmonary (P<0.001), renal (P=0.02),
thyroid (P=0.05), neurocognitive (P<0.001), auditory/visual
(P=0.003), and bone (P<0.001) complications; but no improvement
for infertility or subsequent malignant neoplasms (SMN). After
adjusting for relevant sociodemographic and clinical covariates, the
following subgroups remained unaware of risk for specific
complications: SMNs – low perceived susceptibility (odds ratio
[OR]=6.2, P=0.001), Hispanic ethnicity (OR=3.1, P=0.02),
leukemia diagnosis (OR=2.6, P=0.03), longer time from diagnosis
(OR=1.1, P=0.005); cardiovascular – Hispanic ethnicity (OR=3.9,
P=0.01), high intensity therapy (radiation, anthracyclines >250
mg/m2, transplant: OR=3.4, P=0.04); infertility – age ≤16 years at
diagnosis (OR=11.3, P=0.0002); bone health – age ≤11 years at
diagnosis (OR=3.8, P=0.01).
Conclusions: Attendance at a specialized LTFU clinic increased
survivors’ awareness of certain health risks, but not others. Targeted
interventions are needed to improve awareness of those at high risk.
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Background: Following improved curative treatments in young
people’s cancers the Children’s and Young Peoples Improving
Outcome Guidance (CYPIOG) identified that Long Term Follow up
Care (LTFC) is a key requirement for service delivery. This involves
ensuring an adequately trained and skilled workforce.
Objective: We present a proposal to develop a competency
framework for nurses working in LTFC.
Methodology: We will gather evidence from a variety of sources
to create a robust and systematic body of evidence in nursing
competency work.
Sampling: Nurses will be purposefully sampled from those
working in (LTFC) with children, teenagers and young adults with
cancer nationally.
Phase 1
• Examine the existing contribution nurses currently give by using
a modified Q Sort testing technique 1.
• Establish clinicians’ (nurses and physicians) views of what their
role would ideally involve given the recent national
developments in survivorship via a survey.
• A scoping exercise using a modified Delphi Technique2 to create
core competencies of the nurses role in LTFC.
Phase 2
• A workshop to refine and agree the competency framework
inline with bands 6, 7 & 8 of Agenda for Change.
• Work with the Royal College of Nursing (RCN) to match their
competency framework to create a LTFC practice booklet.
• Match the competency framework against the Knowledge and
Skills Framework (KSF) and identify potential training needs.
Outcome: This national project will provide a workable nursing
competency framework for all health care services providing LTFC.
References:
1. Dennis, K.E. (1986) Q methodology: Relevance and
application to nursing research. Advances in Nursing Science, 8(3) p
6-17.
2. Roberts-Davies M and Read S (2001) Clinical Role
clarification; using the Delphi method to establish similarities and
differences between Nurse Practitioners and Clinical Nurse Specialists
Journal of Clinical Nursing 10: p 33-43

L : 05
Evaluaon of Late Adverse Events in Long-term
Wilms’ Tumor Survivors

Irma W.E.M. van Dijk, M.Sc.1), Foppe Oldenburger, M.D.1),
Mathilde C. Cardous-Ubbink, M.Sc.2), Maud M. Geenen, M.D.2),
Richard C. Heinen, M.Sc.3), Jan de Kraker, M.D., Ph.D.3), Flora E.
van Leeuwen, Ph.D.4), Helena J.H. van der Pal, M.D.2), Huib N.
Caron, M.D., Ph.D. 2,3), Caro C.E. Koning, M.D., Ph.D.1), Leonen
C.M. Kremer, M.D., Ph.D.2,3)
1)
Department of Radiaon Oncology, Academic Medical Center
(AMC), Amsterdam, the Netherlands
2)
Outpaent Clinic for Late Eﬀects (Polikliniek Late Eﬀecten
Kindertumoren; PLEK) / AMC, Amsterdam, the Netherlands
3)
Department of Pediatric Oncology, Emma Children’s Hospital /
AMC, Amsterdam, the Netherlands
4)
Department of Epidemiology, Netherlands Cancer Instute,
Amsterdam, the Netherlands
Objectives: To evaluate the prevalence and severity of adverse
events (AEs) and treatment-related risk factors in long-term Wilms’
tumor (WT) survivors.
Methods: The study cohort consisted of 185 WT survivors,
diagnosed and treated in our institution between 1966 and 1996, who
survived at least 5 years after diagnosis. All survivors were invited to a
late-effects clinic for medical assessment of AEs. AEs were graded
according to the Common Terminology Criteria for Adverse Events
version 3.01.
Detailed radiotherapy data enabled us to calculate the equivalent
dose in 2 Gy fractions (EQD2) to compare different radiation
schedules in a uniform way. We used multivariate logistic regression
analysis to evaluate treatment-related risk factors for the prevalence
and severity of AEs. All analyses were adjusted for gender, age at
diagnosis and follow-up time.
Results: Medical follow-up was complete for 98% of survivors
(median follow-up: 18.9 years; median attained age: 22.9 years); 123
survivors had 462 AEs, of which 392 mild to moderate events.
Radiotherapy to flank/abdomen increased the risk of any AE
(OR, 1.08 Gy-1 [CI, 1.04-1.13]). Furthermore, radiotherapy to
flank/abdomen was associated with orthopedic events (OR, 1.09 Gy-1
[CI, 1.05-1.13]) and second tumors (OR, 1.11 Gy-1 [CI, 1.03-1.19]).
Chest irradiation increased the risk of pulmonary events (OR, 1.14
Gy-1 [CI, 1.06-1.21]). Both flank/abdominal and chest irradiation
were associated with cardiovascular events (OR, 1.05 Gy-1 [CI, 1.001.10], OR, 1.06 Gy-1 [CI, 1.01-1.12]) and tissue hypoplasia (OR, 1.17
Gy-1 [CI, 1.10-1.24], OR 1.10 [CI, 1.03-1.18]).
Conclusion: The large amount of AEs emphasizes the importance
of follow-up programs for WT survivors, even though most AEs,
overall and in irradiated survivors, were mild to moderate.

L : 06
Late Mortality Long-term Survivors aer
Childhood Cancer. The Experience of 5 French
Centres
Odile Oberlin1,2,3, MD, PhD, Markhaba Tukenova1,2,3, MD, Catherine
Guibout1,2,MD, PhD, Hélène Pacquement4, MD, Marne Sauvage5,
MD, Tan Dat Nguyen6, MD, Pierre-Yves Bondiau7, MD, Marie Anne
Raquin1, MD, Jean Michon4, MD, PhD, Jean Lemerle3, Prof., MD,
Florent de Vathaire1,2,3, MD, PhD
1
INSERM Unit 605 and 3Paediatrics, Instute Gustave Roussy,
Villejuif, France; 2Université Paris-Sud, Paris, France; 4Instut
Curie, Paris, France; 5Centre Claudius Régaud, Toulouse, France;
6
Instut Jean Godinot, Reims, France; 7Centre Antoine
Lacassagne, Nice, France
Objectives: 1. To assess the late mortality and its risk factors of
long-term survivors of childhood solid tumour treated from 1942 to
1986; 2. to compare this mortality with that expected in the general
population; 3. to determine its variations over time.
Methods: The cohort, established in 1992, included 3,086
patients treated in 5 institutions who survived at least 5 years after a
solid cancer, representing 68,159 person-years of observation. Median
duration of follow-up was 27 years and median age was 33 years at the
end of follow-up. Death rates were compared with French general
population life expectancy estimates.
Results: There have been 526 (17 %) late deaths. Overall
cumulative mortality was 15.9% (95%, CI: 14.5-17.5) and 42.3%
(35.3%-50.1%) at 30 and 50 years from diagnosis, respectively.
The cohort demonstrated an 8.2-fold excess in overall mortality
(95% CI, 7.5 to 9.0). Standardized mortality rate (SMR) decreased,
but absolute excess rate increased with follow-up, from 6.6 (95%, CI:
5.7-7.6) deaths in excess each year for 1000 patients, 5 to 15 years after
1st cancer, to 24.0 (95%, CI: 11.9-48.4) 45 years afterwards.
The highest SMR was found for survivors with central nervous
system tumours (SMR=18.7), retinoblastoma (SMR=14.0) and
Hodgkin’s lymphoma (SMR=11.0).
Primary cancer was the main causes of deaths during the first years
while deaths were largely due to other medical reasons, of which
treatment-related causes, after 30 years.
Conclusions: By continued longitudinal follow-up of these
patients, this cohort will be a very important resource for assessment
of very late mortality of survivors of childhood cancers.
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Chronic Health Condions Among 769 Long
Term Survivors Evaluated at a Single Center

Giovanna Valen, MD; Paola Polo, MD, Silvia Caruso PhD,
Francesca Bagnasco PhD, Maura Faraci MD, Francesca Fioredda
MD, Creuse Giorgioni, Guia Hanau MD, Michela Rebolino, Ms,
Sandro Dallorso MD, Riccardo Haupt, MD
Department of Hematology/Oncology G. Gaslini Children’s
Hospital Genova, Italy, Epidemiology and Biostascs – Scienﬁc
Directorate, G. Gaslini Children’s Hospital
Genova, Italy
Objective: To evaluate and score prevalence of chronic conditions
observed in a 7 year period among childhood cancer survivors
(CCLTS) treated at a single institution.
Methods: Follow-up was personalized according to tumor type,
stage, treatment, and age at follow-up. Survivors were evaluated at least
2 years after the end of therapies. Chronic conditions were scored
according to the common toxicity criteria for adverse events (CTCAE
v3.0).
Results: Out of 1722 eligible subjects, 769 (45%) were evaluated.
Of them, 320 had leukemia or NHL (AL/NHL), and 449 HD or
other solid tumors (ST). At follow-up they were younger (median age
16 years, range 2-42) than those not evaluated (25 y; range 2-53) and
had a more advanced stage at diagnosis. The percentage of evaluated
subjects decreased with length of follow-up from 80% in the first 5
years to only 13% after more than 15 years. Median length of followup was 8 years.
Only 171 (22%) subjects had no chronic health conditions (28%
of AL/NHL; 18% of ST), 188 (25%) only grade 1, 261 (34%)
maximum grade 2, 118 (15%) maximum grade 3, and 31(4%)
maximum grade 4. CTCAE grade 3 or 4 were observed in 64 (20%)
AL/NHL, and in 85 (19%) of ST survivors.
The most frequent grade 3 or 4 CTCAE, among AL/NHL, were
constitutional symptoms n=24, mostly obesity), neurological
symptoms (n=13) mostly encephalopathy; musculo/skeletal n= 8,
mostly osteonecrosis, and endocrine n=7 mostly hypogonadism.
Among ST, were musculo/skeletal n=30, mostly hypoplasia;
constitutional symptoms n=17, mostly obesity, neurological
symptoms (n=16) mostly neuropathy, and endocrine n=10, mostly
hypogonadism. Nine cases of secondary malignancy (3 among
AL/NHL, 6 among ST) were also observed.
Conclusions: CCLTS experience an high burden of chronic
health conditions. Continuous follow-up is recommended in order to
plan interventional strategies to reduce the clinical impact of severe
complications.
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L : 08
PanCare – A New Kid on the European
Childhood Cancer Survivor Block

Lars Hjorth, Riccardo Haupt, Roderick Skinner, Desiree Debling,
Leonen Kremer, Florent de Vathaire, Mike Hawkins, Stanislaw
Garwicz, Eva Frey, Julianne Byrne, Edit Bardi, Claudia Kühni,
Els Vandecruys, Maryna Krawczuk Rybak, Eva Widing, Catherine
Rechnitzer, Lorna Zadravec Zaletel, Tomas Kepak, Peter Mesar,
Catalina Márquez Vega, Vilma Rutkauskaite on behalf of all
PanCare members
Objectives: Following ESLCCC2007 in Lund several
participants began planning for a pan-European network to address all
aspects of childhood cancer survivorship.
Methods: In March 2008, PanCare (Pan-European Network for
Care of Survivors after Childhood and Adolescent Cancer) was
founded in Lund, Sweden at a meeting attended by 26 doctors and
scientists from 14 European countries.
Results: Following three meetings, PanCare now has 89 members
and representation in 22 European countries. Sixty have Paediatric
Oncology as their background, nineteen Epidemiology, three
Radiation Oncology, two are Survivors and one each Psychology,
Parent, Paediatric Neurology and Paediatric Endocrinology with one
person jointly Psycho-Oncology/Epidemiology. PanCare is partnering
SIOP-E in a proposal to FP7 Health-2010 Call for a Network of
Excellence in paediatric and adolescent oncology. We are also
preparing a separate proposal for a Collaborative Project to predict
long-term side effects of cancer therapy. Several questionnaires have
been implemented within the Network. Results will be presented at
this meeting.
Conclusions: PanCare is a multidisciplinary pan-European
network of professionals, survivors and their families that aims to
reduce the frequency, severity and impact of late side-effects of the
treatment of children and adolescents with cancer. PanCare’s aims are
to work with the European Community to improve care for survivors
by developing guidelines and providing education, to perform
collaborative research, and to be a resource for research-based
information concerning all late side-effects of cancer treatment. The
long-term strategic aim of PanCare is to ensure that every European
survivor of childhood and adolescent cancer receives optimal longterm care.

L : 09
Long-term Populaon-based Cause Speciﬁc
Mortality aer Childhood Cancer: The Brish
Childhood Cancer Survivor Study
Raoul C Reulen1, David L Winter1, Charles A Sller2, Clare
Frobisher1, Emma R Lancashire1, Michael M Hawkins1
1
Centre for Childhood Cancer Survivor Studies, School of Health
and Populaon Sciences, The Public Health Building, University
of Birmingham, Edgbaston, Birmingham. 2Childhood Cancer
Research Group, Department of Paediatrics, University of
Oxford, Oxford.
Objectives: To quantify the long-term cause specific mortality
among childhood cancer survivors with longer follow-up and more
deaths than previously available to any study.
Methods: Cause specific standardized mortality ratios
(SMR=Observed/Expected) and absolute excess risks (AER=excess
deaths per 10,000 survivors per year) 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
under age 15 years between 1940 and 1991, in Britain.
Results: A total of 3,056 deaths were ascertained yielding an
overall SMR of 11-fold expected. The overall SMR declined with
follow-up, but was still 3-fold expected even after 45 years since
diagnosis. The behaviour of the AER with follow-up resembled a Ucurve: it was greatest in the first 10 years after 5-year survival
(AER=115), declined to roughly 40 between 15 and 35 years of
follow-up, but was back at the earlier level after 45 years of follow-up
(AER=114). The SMR of second primary tumours declined up to 35
years of follow-up, but remained thereafter at a roughly constant level.
Even after 45 years the SMR was still 4-fold expected. By contrast, the
AER increased gradually up to 35 years, but then increased rapidly up
to 58 beyond 45 years of follow-up. The SMR of all non-neoplastic
related deaths (mainly circulatory disease) declined with follow-up,
but reached a plateau beyond 35 years of roughly 3-fold expected. The
AER of all non-neoplastic deaths increased sharply beyond 35 years of
follow-up reaching 42 by 45 years of follow-up.
Conclusions: No previous study has provided satisfactory cause
specific mortality risks beyond 35 years of follow-up. We showed that
there is a rapid increase in AER of second primary tumour and nonneoplastic deaths beyond 35 years of follow-up which could lead to a
substantial amount of survivors dying prematurely, particularly as
increasing numbers of survivors are now reaching mature adulthood.

L : 10
LEAP-IT: A Passport to Health and NZCCR:
A Naonal Children’s Cancer Registry

Michael Sullivan1, Sco Macfarlane2, Belynda Wynn3, Kathy
Yallop2, Lynley Wicks4, Glenn Richardson2, Heather McDowell3,
Craig Evans5 and Jane Skeen2, on behalf of the Naonal
Paediatric Oncology Steering Group Late Eﬀects Workstream
1
Children’s Cancer Research Group, Department of Paediatrics,
University of Otago, Christchurch, New Zealand
2
Department of Haematology Oncology, Starship Children’s
Hospital, Auckland, New Zealand 3Children’s Haematology
Oncology Centre, Christchurch Hospital, Christchurch, New
Zealand, 4Department of Paediatrics, Wellington Hospital,
Wellington, New Zealand 5DataSynthesis, Epsom, Auckland
Challenges and Objective: Late effects and survivorship is an
“information rich” longitudinal process spanning growth and
development of a child cancer survivor into adulthood. Identifying,
abstracting and tracking multiple treatment related events, and late
effects, is a complex task made more challenging by a dispersed patient
population served by many independent health services.
The New Zealand Late Effects Assessment Programme (LEAP)
was launched in 2006.
We sought to develop an electronic online tool to support the
LEAP service, and national children’s cancer registry (NZCCR).
Strategy: LEAP-IT/NZCCR was developed as a secure relational
database in MSQL and accessed by the Paediatric Oncology Centres
using a standard web browser. LEAP-IT summarizes cancer diagnosis,
treatment, and treatment related late effects, with linkage to long term
follow up guidelines and rendered in the form of a personalized
Health Passport. All diagnostic and treatment related data are
warehoused with an integrated children’s cancer registry. Development
of LEAP-IT and NZCCR has been iterative with modifications and
updates incorporated following user recommendation.
Outcome: Since 2000, all new diagnoses of cancer have been
entered onto the LEAP-IT/NZCCR. Data fields include
demographics, ethnicity, family history, ICD-O and ICCC coded
diagnosis, treatment protocol or clinical trial and clinical status. On
entry into LEAP all relevant treatment related data including
cumulative chemotherapy dosing, radiotherapy dosimetry and fields,
surgical events, treatment related problems and complications are
entered into LEAP-IT.
LEAP-IT generates a patient specific surveillance plan, based on
an amalgam of long term follow up recommendations and guidelines
from the COG, and the UKCCSG. Ongoing, surveillance data is
updated so serial results such as cardiac function, renal function are
readily accessible. The database generates an exportable Health
Passport for the patient and their health care providers.
Analysis of NZCCR provides contemporary and relevant clinical
and outcome data on childhood cancer in New Zealand.
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Development of a Childhood Cancer
Survivorship Registry is Essenal to Monitor
Adverse Health Outcomes and Reduce Loss of
Paents to Follow-up
1

2

2

Edgar AB , Duﬃn K , Borthwick S
1
Consutlant Paediatric Oncologist, Department of Oncology,
Royal Hospital for Sick Children, 17 Millerﬁeld Place, Edinburgh,
EH9 1LW, UK 2Medical Student, The University of Edinburgh
Medical School, The Chancellor’s Building, 49 Lile France
Crescent, Edinburgh, EH16 4SB, UK
Introduction: Although life-long follow-up is recommended for
all survivors, practice varies widely throughout the country. There is no
national survivorship registry monitoring health outcomes or clinical
follow-up.
Objectives:
• To develop a database of childhood cancer survivors in South
East Scotland and identify patients lost to follow-up.
• To risk-stratify survivors based on treatment and correlate this
with clinic attendance.
• To re-engage survivors in follow-up by means of postal
questionnaire.
Methods: All survivors of childhood cancer diagnosed, in
Edinburgh, between 1971-1st July 2003, more than five years from
diagnosis, were identified from hospital records, Oxford Children’s
Cancer Registry and Scottish Cancer Registry. Survivors were
retrospectively assigned an intensity of follow-up: low, medium or
high risk (level 1,2 and 3 respectively) of developing therapy-related
late effects. Survivors were considered lost to follow up if not seen in
late effects clinic >2 years and sent a postal questionnaire.
Results: 831 patients were diagnosed with childhood cancer
between 1971- 1st July 2003: overall survival rate 69% ((n=575
survivors, males 301 (52%)) with median age (range) currently of 19.7
(5.3-45.2) years. Risk-stratification identified 94 (16%), 257 (45%)
and 224 (39%) level 1, 2 and 3 survivors respectively. 285 (50%) were
lost to follow-up, 74%, 52% and 36% of level 1, 2 and 3 survivors
respectively. Questionnaires were sent to 256 survivors (contact details
unobtainable on remainder) with a 39% response rate (57% female).
96% of responders agreed to ongoing postal follow-up. 30% of level 3
patients remain on no follow-up.
Conclusions: Form our childhood cancer survivorship registry
almost half of patients are lost to follow-up, 76% of whom are
considered to be at moderate to severe risk of late adverse health
outcomes. Contact with this population has resulted in re-engagement
of 39% of them in long term follow up. Development of a national
survival registry will enable the evaluation of adverse health outcomes
in survivors and reduce the number of patients lost to follow-up.
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Introduction: Survivorship and transition after childhood cancer
has become a government priority and national recommendations on
risk-stratified, long term follow up (LTFU) of survivors have been
published. However, the optimum model of care to deliver a
comprehensive survivorship service has yet to be determined and there
is wide variation in practice.
Objectives: The objective of this study was to perform a
nationwide survey of the provision of long term follow up services for
survivors of childhood cancer in the UK, focussing on nurse-led
services, transition clinics and late-effects multidisciplinary teams.
Methods: Oncology nurses at 21 principal treatment centres for
children and young people with cancer throughout the UK were
contacted by telephone or e-mail and invited to participate in a survey
evaluating survivorship programmes within their centre.
Results: 17 centres responded (response rate 81%). All
responding centres currently provide LTFU services for cancer
survivors and all offer life-long follow-up, with only 4 (23%) centres
discharging some patients. The majority of centres provide a
consultant-led service (58%) with only 5 (29%) centres offering a
parallel nurse-led service. 7 (40%) centres have evolved a Late Effects
MDT. A transition clinic, for patients aged > 15 years, has been
developed in 6 (35%) centres and Adult Late Effects Clinics (>18
years) are provided by 9 centres.
Conclusions: All centres surveyed throughout the UK provide
long term follow up for survivors of childhood cancer but practice is
extremely variable. Follow-up is delivered by a late effects MDT in
40% and supported by nurse-led clinics in almost one third of centres.
The majority of adult survivors are followed up in age-inappropriate
paediatric settings long into adulthood. A structured approach to
follow-up with nurse-led and physician-led clinics, co-ordinated by a
late effects multidisciplinary team, may lead to improvements in
education and counselling of survivors, empower independence, and,
where appropriate, facilitate transition into adult services.
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Intensity of Long Term Follow Up for Survivors
of Childhood Cancer can Safely Determined by
Therapy-based Risk-straﬁcaon
Edgar AB1, Harrison S2, Kelly, S-L2, Haywood M2, Duﬃn K2,
Borthwick S2, Wallace WH1
1
Consutlant Paediatric Oncologist, Department of Oncology,
Royal Hospital for Sick Children, 17 Millerﬁeld Place,
Edinburgh, EH9 1LW, UK 2Medical Student, The University of
Edinburgh Medical School, The Chancellor’s Building, 49 Lile
France Crescent, Edinburgh, EH16 4SB, UK
Introduction: National guidelines recommend life-long, riskstratified follow-up for survivors of childhood cancer with the intensity of
follow-up determined by the cancer therapy. However the safety of this
survivorship model of care has not been evaluated.
Objective: To determine the safety of therapy-based, risk stratified
follow-up by evaluating adverse health outcomes in cancer survivors
retrospectively assigned a risk category.
Methods: All survivors of childhood cancer diagnosed, in Edinburgh,
between 1971-1st July 2003 (>5yrs from diagnosis) were retrospectively
assigned an intensity of follow-up: low, medium or high risk (level 1,2 and
3 respectively) of developing therapy-related late effects. Adverse health
outcomes were determined from review of medical records and postal
questionnaires (sent to survivors not seen in clinic >2 years). Late effects
were graded using the Common Terminology Criteria for Adverse Event,
Version 3 (CTCAEv3).
Results: 575 survivors were identified (males 301 (52%)) with
median age (range) 19.7 (5.3-45.2) years and disease free survival (range)
11.5 (0.8-38.6) years. Risk-stratification identified 94 (16%), 257 (45%)
and 224 (39%) level 1, 2 and 3 survivors respectively. Prevalence of sideeffects: level 1 survivors (n=64) was 3% (n=2, both grade 1); level 2
survivors (n=201) was 51% (48% and 3 % had 1-2 and 3-4 side effects
respectively), 95% of which were grade 1-2; level 3 survivors (n=74) was
93% (1-2 side effects 44%, 3-4 side effects 20%, 5-6 side effects 15% and
≥7 side effects 14%), of whom 9%, 39%, 23% and 22% had grade 1,2,3 and
4 toxicity respectively.
Conclusions: Risk stratification of survivors based on therapy can
safely predict which patients are at significant risk of developing moderate
to severe side effects and require high intensity long term follow up.
Development of a nurse-led service, supported by the late effects team,
with protocol driven health surveillance for level 1 (low risk) and 2
(moderate risk) is currently being scoped and would be appropriate for
almost half of survivors.
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Long Term Follow Up of Down’s Syndrome (DS)
Paents Treated for Leukaemia

Mythili Rudra1, Susan Russell1,2, Karen Johnston2, Glenn
Marshall1,2 & Richard Cohn1,2.
1
School of Women’s and Children’s Health, University of New
South Wales, Kensington, NSW 2032, Australia & 2Centre for
Children’s Cancer & Blood Disorders, Sydney Children’s
Hospital, Randwick, NSW 2031, Australia.
Children with DS and leukaemia are likely be cured of their cancer;
however, there is limited information on their long-term outcome. Our
aim was to review the long term follow up of patients treated at Sydney
Children’s Hospital with DS and a malignancy, with a focus on acute
lymphoblastic leukaemia (ALL) and acute myeloid leukaemia (AML). A
retrospective review of the medical records of this patient group,
diagnosed and treated at Sydney Children’s Hospital between 1970 and
2005, was undertaken. Twenty-six patients with DS were treated for
malignancy: AML: 10; ALL: 9; solid tumours: 3; transient abnormal
myelopoeisis: 2 and myelodysplastic syndrome (MDS): 2. There were 13
boys and 13 girls. Median age at diagnosis of ALL was 3 years (range 3-17
yrs) and AML/MDS was 1 year (range 0-2 yrs). Median follow-up is 10
years. Fifteen patients had co-existing congenital cardiac abnormalities.
Chemotherapy regimens for AML and ALL patients, all of which
included an anthracycline, yielded the most common side effects of
infection and febrile neutropaenia. Twenty-five patients achieved first
remission. One patient with MDS died during induction chemotherapy
from infection. Seven patients with leukaemia/MDS relapsed, including 3
with AML who underwent allogeneic bone marrow transplantation. All 7
died of their recurrent disease. Overall survival rates for AML and ALL
were the same at 67%. All 3 solid tumour patients survived long term. Four
ALL patients received cranial radiotherapy, 2 of whom survived with
significant growth delay. One case each of scurvy, osteoporosis,
hypothyroidism, cataracts and chronic fatigue were described in 5 ALL
survivors. Osteomyelitis (1) and frequent upper respiratory tract infections
(2) were reported in AML survivors. No patient had a cardiomyopathy
due to anthracycline. This retrospective series shows that long term disease
free survival, mostly without significant side-effects, is possible in children
with DS treated for malignancy.
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Survival of Pediatric Cancer in Tartu University
Hospital

Kaire Jugar, Sirje Mikkel
Tartu University Hospital, Clinic of Hematology and Oncology,
Estonia
Purpose: Cancer affects about 14 of every 100,000 children each year.
The most common childhood cancers are leukemia, lymphoma and brain
cancer. The sites of cancer are different for each type, as are treatment and
cure rates.
Methods: We reported the results of 7-years followup of childhood
cancer in our center.
An analysis of the survival rates of 90 children, who have been
diagnosed between January 2001 and December 2008 were evaluated.
Approximately 12 new cases including 0-18 age groups are registered
yearly.
Boys were effected 1.3 times as frequently as girls.
The median age at diagnosis was 8 years.
35 of these patients suffered from leukemia, 12 had lymphoma, 10 had
tumors of the central nervous system, 6 had soft tissue tumors, 5 had bone
tumors, 4 had renal tumors, 4 had neuroblastoma and 14 had other
tumors, respectively.
The treatment of cancer include chemotherapy, radiation and surgery.
The type of treatment needed depends on the type and severity of cancer
and the child’s age. High dose chemotherapy with hematopoietic stem-cell
support is used in children since 1994.
Results: We conclude that leukemias and lymphomas were the most
common tumor types in our center, being similar to other cancer reports
from developing countries.
Overall survival (OS) for all patients was 75%, however, the OS rates
for the central nervous system tumors and lymphomas were 100% and
92%, respectively.
Survival is significantly associated with age at diagnosis for patients
with leukemia, tumors of the central nervous system, non Hodgkin
lymphoma and neuroblastoma.
Cause of death was recurrent tumour and a treatment-related causes.
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Objective: To develop evidence based guidelines for follow-up care of
childhood cancer survivors (CCS) in The Netherlands. Existing guidelines
include limited literature review and a wide variation in recommendations.
Methods: Twenty multidisciplinary teams of the Dutch Childhood
Oncology Group Late Effects (DCOG LATER) group summarised
available evidence regarding the risk of selected late effects, the efficacy of
screening, the most accurate diagnostic tests, and potential interventions.
We summarised the evidence for various health problems, employment
status, and educational status, as well as organisation of care. For each
question a conclusion of the existing knowledge was made including a level
of evidence. Nationwide meetings were held to define the final Dutch
recommendations based on available evidence and clinical expertise. The
motivation for the specific recommendations was described in the
guidelines.
Results: The DCOG LATER guidelines include more than 100
evidence summaries and recommendations for 20 health problems. The
format for some of the evidence summaries is similar to a narrative review;
other evidence summaries have an extensive systematic approach similar to
a systematic review. For most of the questions about risk and risk factors
the highest level of evidence is available. Lower levels of evidence were
identified for questions about the efficacy of screening, the most accurate
diagnostic tests, and potential interventions. The evidence summaries
allowed for structured and transparent discussions about new
recommendations for organization of care.
Conclusion: The availability of evidence summaries affords the
development of recommendations for the purpose of optimal care for
CCS. We recommend to focus European collaboration on systematic
evidence summaries and on recommendations for minimal standards of
care. Each country should make their own recommendations for
additional and more specific care based on national health care systems.
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The Dutch DCOG LATER Group

DCOG LATER steering group; LCM Kremer1, D Bresters2, W
Dolsma3, E van Dulmen-Den Broeder4, JJ Groot-Loonen5, MM van
den Heuvel6, M Jaspers7, FE van Leeuwen8, A Postma9,10, CM
Ronckers10, WJE Tissing9, AB Versluys11 HN Caron1 on behalf of the
DCOG LATER Task Force
1)
Pediatric Oncology, Emma Children’s Hospital/Academic
Medical Center Amsterdam 2) Pediatric Oncology, Dept. IHOBA,
WA-KJC, Leiden University Medical Center, Leiden
3)
Radiotherapy, Groningen University Medical Center, Groningen
4)
Pediatric Oncology, VU University Medical Center, Amsterdam
5)
Pediatric Oncology, Radboud University Nijmegen Medical
Center, Nijmegen 6) Pediatric Hematology/Oncology, Erasmus
MC-Sophia Children’s Hospital Roerdam 7) Medical Informacs,
Academic Medical Center Amsterdam 8) Epidemiology,
Netherlands Cancer Instute, Amsterdam 9) Pediatric Oncology,
Groningen University Medical Center, Groningen 10) Dutch
Childhood Oncology Group, Den Haag 11) Pediatric Oncology,
Wilhelmina Children’s Hospital, Utrecht
Objective: The DCOG LATER group of the Dutch Childhood
Oncology Group (DCOG) is a collaborative effort of 7 Dutch
paediatric oncology centres. The ultimate goal of this late effects
program is to enhance the quality and duration of survivorship in
childhood cancer.
Methods: In 1996 the first meeting was organized to discuss a
countrywide collaboration. Today we have developed a strong group
of clinicians, epidemiologists, ICT specialists, nurses, datamanagers,
and survivors. The activities of the group will focus on survivor care,
the complete registry of the survivor cohort and research.
Results: We developed evidence based screening guidelines for
pediatric and adult childhood cancer survivors (CCS) (funded by
ZonMW). In November 2009 these guidelines will be published in
Dutch. We will translate these guidelines into English within next few
years.
In 2004 the DCOG LATER registry project has started (funded
by KWF/KiKa). A nationwide cohort of > 6,000 CCS with
prolonged and near complete follow-up has been identified, and
precise information about diagnosis and treatment has been collected.
In 2008 en 2009 we created an infrastructure and design for
DCOG LATER research (funded by the Dutch Quality of Life
Foundation) to increase our understanding of etiology and
pathophysiology, to evaluate novel screening tests for early detection
of adverse effects and to evaluate the efficacy of interventions in CCS.
In the next 3 years all CCS and selected control subjects will be
invited for a full medical assessment for research purposes, in addition
to regular patient care based on the evidence-based screening
guidelines. We estimate that the total cohort will include 9,00010,000 subjects.
Conclusion: The collaborative DCOG LATER group expects to
be able to contribute significantly to the improvement of the quality of
life of CCS and to the increase of knowledge.
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Establishment of a Lifeme Clinical Cohort of
Adult Survivors of Childhood Cancer: The SJLIFE
PROTOCOL
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and Cancer Control, St. Jude Children’s Research Hospital. The
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authors and are displayed on the poster.
Objectives: The majority of published research addressing longterm health outcomes in childhood cancer survivors relies upon selfreported outcomes derived from large cohorts of survivors. To
significantly advance research in aging adults surviving pediatric cancer,
St. Jude is establishing a large, diverse, and clinically well-characterized
cohort of ≥ 10-year survivors of childhood and adolescent cancer for
lifetime, longitudinal follow-up.
Methods: Eligibility for the St. Jude Lifetime (SJLIFE) cohort
includes all survivors with a diagnosis of malignancy, ever treated at St.
Jude, who are ≥ 18 years old and ≥ 10 years from diagnosis. During a 2-4
day period, SJLIFE participants undergo an extensive series of risk-based
clinical assessments. To facilitate risk-based assessments, chemotherapy
cumulative doses, radiation fields/doses, and surgical procedures are
abstracted from the medical record and organized in a clinical summary.
Prior to assessment, participants complete questionnaires evaluating
socio-demographics, family history, previous health conditions,
psychosocial status and health behaviors. Biological samples, consisting
of blood and urine, are banked on all study participants in order to
facilitate future research.
Results: A total of 4066 survivors met eligibility criteria when the
protocol was activated. Survivors are being recruited in groups of 50 to
facilitate comparison among those declining participation. Of 1273
survivors contacted to date, 1171 (92%) have agreed to participate.
Among these, 611 (52%) have completed evaluations, 223 (20%) have
scheduled evaluations, and the remainder are in the scheduling queue.
Among study participants who have completed evaluations, 56% are
female, 91% are white, non-Hispanic, the median current age is 37.3
(range, 20.9-62.4) and the median time from diagnosis is 28.7 (12.347.4) years.
Conclusions: Through comprehensive, risk-based clinical
evaluation and correlation with pertinent host- and disease-related
factors, the SJLIFE study provides the structure for life-time clinical
characterization of childhood cancer survivors through physical
examination, diagnostic imaging, and biochemical, physiological, and
behavioral assessments.
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Views of Stakeholders by Open Space
Technology
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Introduction: Although most paediatric oncologists agree that
childhood cancer survivors (CCS) should be followed for prolonged
periods of time or even life-long, others decline routine follow-up and
prefer to seek medical attendance if necessary. Moreover it remains
controversial how, where and by whom this care can be organized in
the best possible way.
Objective: To identify the needs and views of different models of
follow-up care for the CCS themselves and for health care
professionals involved in late effects of cancer treatment.
Methods: We conducted a focus group involving randomly
invited adult CCS and professionals. The CCS had been treated in
one of the seven paediatric oncology centres in the Netherlands and
were at least 5 years off-treatment. The issues 1) is there a need for
follow-up? and 2) how to organize follow-up care; is there a place for
the general practitioner (GP), was addressed by means of open space
technology. This is a self-organising process under the guidance of a
facilitator, who has no other role in the meeting ; the agenda is
constructed by the participants during the meeting itself*.
Results: The meeting was attended by 29 CCS and 29
professionals. The need for follow-up turned out to be no topic for
discussion. CCS were frustrated about inadequate communication
between professionals. They wanted information about medical
history and risk status as well as psychosocial support, and they
required consideration with individual needs and expectations. They
stressed the need for a dedicated expert, irrespective who and were.
Professionals were concerned about inadequate care and potential
splitting up of care and knowledge if CCS were followed by health
care providers from different disciplines.
Conclusion: The need for follow-up was beyond discussion.
Follow-up care for CCS should be individualized and should be
provided by proper experts, anyhow who and where.
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UK Children’s Cancer and Leukaemia
Group (UKCCLG) Radiotherapy Treatment
Summaries Audit
Michelle Kwok-Williams and Elaine Sugden (On behalf of the
UKCCLG Radiotherapy and Late Eﬀects Groups )
Objectives: To determine the current and perceived future
optimal practice amongst UK Paediatric Clinical Oncologists
throughout CCLG centres of the use of RT treatment summaries with
emphasis on; 1) Which professional groups should receive the
summary routinely? 2) What minimal information should be
recorded?
Methods: A short tick box questionnaire was sent by post to all
Paediatric Clinical Oncologists registered with the CCLG in July
2008. All 21 CCLG centres were represented.
Results: Completed questionnaires were returned by 27 / 40
(67.5%). RT treatment summaries are currently recorded by 24/27
(88.8%), of clinicians. 14/27 of (51%) Clinical Oncologists were
actively involved in Long Term Follow-Up clinics.
The majority of Clinical Oncologists routinely distributed the
summaries to General Practitioners (22/27) and Paediatric
Oncologists (24/27). Only 4 clinicians informed the Long Term
Follow-Up team. The local paediatrician received a summary from
14/27 clinicians and endocrinologists from 10/27. Psychologists and
physiotherapists were rarely involved, (3/27 and 1/27) and dietitians
not at all. Suggested future recipients included patients and parents,
data managers, clinical nurse specialists and social workers.
Most Clinical Oncologists record the diagnosis 25/27, region
treated 25/27, total dose 25/27, number of fractions 24/27, start and
complete dates 23/27 in their RT summaries. The most significant gap
between current and perceived optimal practice was the recording of
doses to the organs at risk, (current 10/27, perceived future optimal
practice 24/27) and the reporting of expected toxicities, (current 8/27,
perceived optimal practice 23/27). ‘Other’ recommended factors and
a suggested minimum dataset will be presented.
Conclusions: This audit has established a consensus minimum
dataset for RT summaries and a recommended distribution. This will
provide a useful resource in informing the RT component of the
NCSI Personalised Survivor plans and LTFU clinics.
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Online Health Records for Family Doctor-driven
Long Term Follow Up of Adult Childhood Cancer
Survivors

B. B. Nenning, MD1, K. Schlee-Böckh1, MD, P. Gutjahr, MD1
Department of Paediatrics, Universitätsmedizin, Johannes
Gutenberg-University Mainz, Germany

R.Blaauwbroek1, B.Meyboom-de Jong2, W.A.Kamps1, A.Postma1
University Medical Center Groningen, University of Groningen,
The Netherlands, Depts of 1Pediatric Oncology, 2General Pracce

Objectives: Survival after childhood cancer has improved
enormously in the past 3 decades. Long-term consequences of the
treatment are still evolving; adverse effects of the curative treatment on
the outcome of cancer survivors become increasingly important,
representing nowadays the principal challenges to pediatric
oncologists. A current issue are the effects of mutagenic therapy. Aim
of the presented study was to survey outcome of the offspring by
clinical assessment. Particularly since artificial fertilization methods,
repealing biological selection between spermatozoon and ovum, are
consulted progressively in case of undesired childlessness.
Methods: 54 childhood cancer survivors with 90 offspring of a
monoinstitutional unselected cohort were reviewed with emphasis on
pregnancy history, birth history, mental and psychomotor
development of the children, who were then clinically and
neurologically examined in detail.
Results: There were no strong distinctions regarding pregnancy,
pregnancy outcome, stillbirths, birth defects, neonatal or premature
deaths, birth details, basic health and child development. 4.7% of all
pregnancies were assisted.
Conclusions: Our data are corresponding to the findings of
former studies (1,2), thus put patients concerns regarding mutagenity
of their therapy in perspective. But direct assessment of heritable
genetic risk from exposure to anticancer treatment is extremely
difficult. Factors that limit such assessment include long generation
times, small numbers of offspring examined, variability in human
response to toxic effects, limited number of genes that can be surveyed.
Moreover, and only dominant effects are likely to be detected (3). This
should be thought-provoking: Do we risk with a too long-winded
view to loose the focus? Continued monitoring among the offspring is
needed, but how far do we want to go?

Introduction: Shared-care by paediatric oncologists and family
doctors has been shown to be feasible for the long term follow up
(LTFU) of childhood cancer survivors (CCS)*. To facilitate the
exchange of information survivor- and professional shared online
health records, including information about diagnosis, treatment and
future screening practices.
Objectives: To evaluate the feasibility of online health records to
facilitate LTFU of adult CCS by family doctors.
Methods: We designed a website to facilitate family doctordriven follow-up for adult CCS. The website provides individualized
patient data on disease, treatment and complications, which are
extracted from the local database of the LTFU clinic as well as
guidelines for screening of late effects. Eligible criteria for CCS are:
off-treatment ≥ 5 years, current age ≥ 18 years, not involved in any
follow-up program, residence in The Netherlands, no mental
disability. Eligible CCS are informed by letter and invited to
participate by phone. Participants are advised to see their family
doctor for assessment of late effects. Participating CCS and their
family doctors have access to the medical record on the website and if
desired on paper. Main endpoints are numbers of participants,
satisfaction ratings and compliance of family doctors with the
recommended guidelines.
Preliminary results: The eligibility criteria are fulfilled by 106
CCS. Until now (Aug. 31, 2009) 86 of them agreed to participate, 3
family doctors refused, 9 CCS refused, 10 CCS could not yet be
traced. All participating CCS highly approved the get-at-ability of
their personal online health record.
Satisfaction ratings and compliance of family doctors still have to
be evaluated
Preliminary conclusion: 90 % of traced CCS and nearly all of
their family doctors agreed to participate. Online personal health
records seem to meet CCS’ needs and wishes.
* Lancet Oncology 2008; 9:232-238

1

1) Green et al., 2009
2) Winther et al., 2009
3) Dellarco et al., 1995
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Network for Care of Survivors aer Childhood
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Street Hospital for Children NHS Trust, London, UK
LC KREMER, Paediatrician, Department of Paediatric Oncology,
Emma Children’s Hospital/ Academic Medical Centre
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J BYRNE, Director, Boyne Research Instute,
Drogheda, Ireland
R SKINNER, Consultant and Honorary Clinical Senior Lecturer in
Paediatric and Adolescent Oncology, Newcastle upon Tyne
Hospitals NHS Foundaon Trust, Newcastle upon Tyne, UK
On behalf of the PanCARE
Objectives: Increasing numbers of childhood cancer patients are
growing into adults. Recently there has been recognition that these
survivors require transition and risk adapted follow-up in appropriate
surroundings to satisfy their physical and psychological needs.
The aim of this study was to determine the existing programmes in
Europe and to obtain the views of clinicians on models of care.
Methods: The questionnaires were sent to 64 PanCare Working
Group Clinicians representing 19 European countries. Information
was requested on the structure of transition programmes including
difficulties and barriers experienced. In addition, clinicians were asked
their views on requirements for a transition and adult follow-up
programme.
Results: 26 PanCare members responded, from 14 European
countries. 11 clinicians (42%) answered, that they have no special
programmes for adult survivors. 77% of the clinicians answered to
loose adult patients for follow up (10-30%).
9 had both transition and adult follow-up programmes in place, 3
had provision for adult follow-up only. The head of these programmes
was always a paediatric oncologist. Most of them (63%) were content
(>50% satisfied) with their programme. The main obstacles
highlighted was insufficient financial support, too few interested adult
specialists and no clinic space.
73% would prefer a specialized team for adult survivors, including
different subspecialists for specific problems (61%). 54% wanted the
paediatric oncologist and 38% the general practitioners to be involved.
The expected goals were education programmes for the survivors
(54%), general practitioners (46%) and paediatric oncologists (34%).
PanCare guidelines would be appreciated by 77% of respondents.
Conclusions: The majority of our adult survivors are not receiving
recognised services although there are satisfactory transition
programmes running. The next steps for the PanCare working group is
to provide guidance based on the different existing transition
programmes and the models of adult care, supported by educational
programmes.
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Eva Frey, MD 9, Consultant Paediatric Oncologist
Edit Bardi, MD 10, Consultant Paediatric Oncologist
Claudia E. Kuehni, MD 1, Senior Research Fellow
For the PANCARE network
Objectives: Survivors of childhood cancer are at risk for late
effects and regular long term follow up care is essential. We aimed 1)
to assess follow-up programs available throughout Europe and 2) to
identify barriers for implementation.
Methods: For this pilot study questionnaires were sent to 64
clinicians, all members of PANCARE (a multi-disciplinary panEuropean network of professionals, survivors and families). We
included questions about availability of a follow-up clinic at their
institution, a description thereof and barriers they encountered.
Results: 26 PANCARE-members from 14 countries responded.
23/26 responders (88%) had a follow-up clinic at their institution,
caring for a median of 380 (range 9-1300) patients. Survivors with:
lymphomas (24; 96%), leukaemias, solid tumours and transplants (all
23/25; 92%), and CNS tumours (19; 76 %) were followed. Most
clinics started follow-up at end of treatment (22; 92%); 2 started when
survivors become adults (16-18 years). Clinics followed survivors from
5-40 years after diagnosis. 10 respondents (42%) reported following
survivors as long as they requested. The following specialities
participated in clinics: paediatric oncologists (24/25; 96%), adult
oncologists (4; 16%), endocrinologists (23; 92%), psychologists (16;
64%), specialist nurses (9; 36%), general practitioners (5; 20%), social
workers (10; 40%). Barriers to follow-up were lack of time for
providers (18/25; 72%), lack of funding (15; 60%), lack of patients’
knowledge about the need for follow-up (13; 52%), distance to clinic
(13; 52%).
Conclusions: This pilot study suggests that follow-up care for
childhood cancer survivors within Europe is heterogeneous. Followup is often short-term, and rarely includes non-paediatricians. Because
all respondents have a special interest in long-term care, our results are
biased towards a high standard of care. A large-scale study including
all paediatric oncology centres in Europe is needed to provide a
realistic picture and give baseline-data for developing a strategy to
improve follow-up care throughout Europe.
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Health Care for Minor and Adult Survivors of
Childhood Cancer
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Shimobiraki4, Akiko Higuchi5, Donmei Qiu1, Limin Yang1,
Junichiro Fujimoto6
1
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2
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Japan, Japan 6 Naonal Research Instute for Child Health and
Development, Deputy director, Japan
Objectives: To identify the potential barriers to, models of care
for, and possible ways to enhance the health care of minors and adult
survivors of childhood cancer.
Methods: Twenty-eight representatives of childhood cancer
support groups and thirty-two physicians who treated childhood
cancer were asked to respond to the three objectives through a Delphi
process, respectively.
Results: Generally there were few differences in each objective
between the opinions of minor and adult survivors, among the
representatives of both the support group and physician group. Major
barriers to health care were found to be an insufficient number of long
term follow up clinics or physicians by the representatives. The
physicians reported the survivors’ lack of knowledge of late effects or
the importance of health care as major barriers.
The highest priority items for optimal health care are thus
considered to be continuity between pediatric and adult care among
the representatives while notifying survivors about their cancer among
the physicians. Suggestions to enhance health care included the
nationwide installation of a long term follow up system by the
representatives, whereas development of better follow-up protocols
according to risk was reported by the physicians.
Conclusion: In this study, the importance of the “notification of
cancer” was mentioned several times in the physicians’ answers. Some
parents still refuse to notify their children when they have cancer in
Japan. For long-term health care, it is essential for survivors to know
and understand their disease. The representatives desire for improved
follow-up systems, including special clinics and physicians, while the
physicians requested improved follow-up protocols, the provision of a
complete summary of previously administered therapies, and
improved survivor education regarding late effects or risk. We need
increased cooperation between both health policy experts and the
cancer survivors to achieve these objectives.

L : 26
Crical Evaluaon of the Need for Transional
Care aer Childhood Cancer Treatment

Susan Mehta
Clinical Nurse Specialist: long Term Follow Up
Great Ormond Street Hospital for Children NHS Trust
Objectives: Government, professional bodies and experts
recognise the importance of transitional care. Transition has been
described as “the purposeful, planned movement of adolescents and
young adults with chronic physical and medical conditions from
child-centred to adult-orientated healthcare systems” (Blum et al
1993). It is important to determine if transitional care is relevant and
beneficial to young adults treated for childhood cancer.
Method: A narrative review of English language medical and
nursing literature was undertaken. The initial search focused on
transitional care after childhood cancer, but was subsequently
expanded to include transitional care for chronic conditions
originating in childhood.
Results: There was paucity of robust evidence for transitional care
after childhood cancer. However, studies on young people with
chronic conditions and particularly studies by the British Society of
Paediatric and Adolescent Rheumatology identified relevant evidence,
which included a large multicentre evidence-based transitional care
programme.
Analysis of the literature identified that for continuing care of
young people with chronic conditions; there was need to:
• address knowledge and educational deficits for young people
and their healthcare providers
• improve communication between young adults and their
healthcare providers
• provide age-appropriate services recognising that young people
have specific developmental needs
• plan a gradual handover of care to adult services
• appoint a key worker to facilitate transitional care and provide
ongoing support.
Conclusions: Addressing the identified needs can empower young
people to mange their own health care. The review leads to the
conclusion that:
1. Regional centres for childhood cancer in the UK should
implement a plan for transitional care
2. The plan should address the key needs identified
3. Benefits of transitional care should be evaluated
This review has informed the development of a local nurse-led
transition clinic. The experience of transition will inform the National
Cancer Survivorship Initiative.
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The European PanCare-Cohort of Long-term
Survivors aer Childhood Cancer

Desiree Debling, Leonen Kremer, Cécile Ronckers, Torsten
Panholzer, Zsuzsanna Jakab, Guido Pastore, Mats Heyman,
Claudia E. Kuehni, Daniela Kodytkova, Catherine Rechnitzer,
Peter Mesar, Lars Hjorth, Riccardo Haupt, Roderick Skinner,
Mike Hawkins on behalf of all PanCare members
Objectives: With increasing numbers of childhood cancer
survivors, late effects become a major research topic worldwide.
Because the number of patients for some tumour types, treatments and
late effects is small, international collaboration is essential to improve
quality of research, allow calculating precise risk estimates and
determine etiologic factors. A working group within the
multidisciplinary pan-European network PanCare aimed to evaluate
the feasibility of a Pan European cohort of survivors. To this goal, we
put together an inventory of patients registered in population-based
cancer registries, hospital based registries, and clinical studies
throughout Europe.
Methods: An online questionnaire addressed to all PanCare
members assessed the number of known childhood cancer survivors in
Europe, the structure of national late effects studies and the variables
collected.
Results: In autumn 2008, 26 physicians and epidemiologists from
16 European countries completed the questionnaire. In total, over
118,000 patients were registered in databases in these countries. This
conservative estimate aimed at excluding duplicates. Of those patients
registered, approximately 80,000 can be followed up and roughly,
10,000 of these have died.
The 26 databases include 17 hospitals, 5 population-based
registries/childhood cancer registries, and 4 late-effects networks. The
catchment area was nation-wide for 14 and regional for 12. Most
databases conduct regular follow-up, between annually and every 10
years. Most collect basic information (year of birth, gender, diagnosis,
and date of diagnosis), possess information on radiotherapy,
chemotherapy, surgery, bone marrow transplant and follow-up-data
(vital-status, cause of death and secondary malignant neoplasms).
Conclusions: This large cohort of European long-term survivors
is highly relevant for research on late-effects after treatment of
childhood cancer. The PanCare network aims to improve the existing
collaboration between countries and to conduct collaborative
research, with the ultimate goal to ensure that every European survivor
of childhood and adolescent cancer receives optimal long-term care.

72

L : 28
European Survey of Guideline for Long Term
Follow Up (LFTU) of Survivors of Childhood and
Adolescent Cancer – A Pancare (Pan-European
Network for Care of Survivors aer Childhood
and Adolescent Cancer) Quesonnaire
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Hospitals NHS Foundaon Trust, Newcastle upon Tyne, UK.
F FIOREDDA ,Paediatric Haematologist, Giannina Gaslini
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St. Anna Children´s Hospital, Vienna, Austria
LC KREMER, Paediatrician, Department of Paediatric Oncology,
Emma Childrens’Hospital/ Academic Medical Centre,
Amsterdam. GA LEVITT, Consultant Paediatric Oncologist, Great
Ormond Street Hospital for Children NHS Trust London UK.
On behalf of PanCARE
Objectives: To develop an inventory of existing LTFU guidelines
used by members of PanCARE.
Methods: A structured questionnaire was sent to 78 PanCARE
members, representing 19 European countries, seeking information
regarding LTFU performed in their centres and countries, as well as
the use, origin, development, intention and evaluation of LTFU
guidelines.
Results: Responses were received from.16 of 19 (84%) member
countries involving 21centres and in addition 7 responses were
submitted jointly with others from the same country
All 21 centres undertook LTFU for survivors of haematological
malignancies, 20 for solid tumours, 19 for haemopoietic stem cell
transplants and 17 for central nervous system tumours.
18 centres (86%) from 14 countries used LTFU guidelines,
originating from another country in 8.
Thirteen centres of the 21 centres were involved in developing the
guidelines. The majority of the development teams were
multidisciplinary involving more than 10 individuals including
paediatric oncologists, radiation oncologists, psychologists and adult
specialists, nurses, and survivors / families. Most guidelines were
written after 2000, all with plans for future updates, but none had
been audited. Of 12 discrete guidelines, 5 had translations (1/2
languages) and 75% were available electronically (internet in
33%).Nine countries developed and use designated guidelines in more
than 50% of their centres. Two of these guidelines were adapted from
the UK or USA. Only 3 of the 9 guidelines were described as
recommendations with evidence based literature review.
Conclusions: Although 86% respondents used LTFU guidelines,
only 3 guidelines were reported as formally evidenced based and none
had been audited. PanCARE intends to collate these existing
guidelines and perform an updated and critically appraised literature
review to facilitate harmonisation of LTFU within Europe.
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Evaluaon of a Nurse-led Long Term Follow Up
Clinic

Horne B., BHSc (Hons), RGN, RSCN, Clinical Nurse Specialist
Berry H., RGN, Clinical Nurse Specialist
Long Term Follow Up Service, St. James’s University Hospital,
Leeds, LS9 7TF West Yorkshire, England
A survey was carried out to evaluate patient satisfaction with a
nurse-led Long Term Follow Up Clinic in an oncology unit in Leeds,
West Yorkshire, England. The patients were given an evaluation form
by the receptionist as they booked into clinic and were asked to
complete it after their consultation, either at home or in the clinic.
Responses were collected using a Likert scale from 1 - strongly disagree
to 4 - strongly agree. The evaluation was carried out over a 6 month
period (2008/2009), targeting all patients that attended the clinic.
Findings revealed that the majority of patients were satisfied with the
service: they felt that the information they received was helpful and
understandable; that their questions were answered; that they
discussed everything that they wished to; that they did not wish for
any changes to the clinic. There were very few negative comments, one
was concerned with communication and explaining the difference
between the nurse-led clinic and the medical clinic and the rationale
behind those differences. There was also a privacy issue raised that the
nurses had also been concerned about but had not been able to change
due to lack of appropriate facilities. With the backing of the survey
this was able to be pursued further. In summary, the survey revealed
that the majority of the patients were satisfied with the organisation
and service provided by the nurse-led clinic but that there were a
number of issues to be addressed such as communication and privacy
which have since been dealt with and consequently benefit all the
patients attending the nurse-led Long Term Follow Up Clinic.

O : 02
Hepac Late Adverse Eﬀects aer Treatment
for Childhood Cancer: A Cochrane Systemac
Review (Protocol)
Renée L Mulder, MSc a; Elvira C van Dalen, MD, PhD a; Dorine
Bresters, MD, PhD b; Yoon Loke, MD, PhD c; Edith Leclercq, PhD a;
Aleida Postma, MD, PhD d; Piet N Post, MD, PhD e; Huib N Caron,
MD, PhD a; Leonen CM Kremer, MD, PhD a
a
Department of Paediatric Oncology, Emma Children’s Hospital /
Academic Medical Center, Amsterdam, The Netherlands b
Department of Paediatric Immunology, Haemato-Oncology, Bone
Marrow Transplantaon and Auto-Immune Diseases, WillemAlexander Kinder- en Jeugdcentrum / Leiden University Medical
Center, Leiden, The Netherlands c School of Medicine, University
of East Anglia, Norwich, UK d Department of Paediatric Oncology,
University Medical Center Groningen and University of
Groningen, Beatrix Children’s Hospital, Groningen, The
Netherlands e Dutch Instute for Healthcare Improvement CBO,
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Objectives: 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. Therefore, the aim of this systematic review is to
evaluate the existing evidence involving the effect of treatment for
childhood cancer on hepatic late adverse effects.
Methods: MEDLINE, EMBASE and CENTRAL will be
searched to identify all studies reporting on hepatic late adverse effects
after treatment for childhood cancer. Information about study
characteristics, hepatic late adverse effects and risk factors will be
abstracted and a risk of bias assessment will be performed. The
assessment of risk of bias will be based on earlier described checklists
for observational studies according to Evidence-Based Medicine
Criteria, concerning the formation of the study group, the follow-up
and outcome assessments, and the methods used for risk estimation in
each study. Across the various studies, a multivariate linear metaregression analysis model will be conducted to examine the relation
between potential predictive factors and hepatic late adverse effects.
Results: Not applicable.
Conclusions: This will be the first Cochrane systematic review on
late adverse effects after treatment for childhood cancer. For the
development of future treatment policies for childhood cancer more
insight into the effect of the cancer treatment on late adverse effects is
essential. Furthermore, for the follow-up of childhood cancer survivors
it is crucial to know the risk and associated risk factors so that patients
at greatest risk can be identified and adequate follow-up protocols can
be established to reduce the consequences of late adverse effects.
Therefore, more Cochrane systematic reviews on late adverse effects
are essential.
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Survivors of Childhood Cancer, Associated
Explanatory Factors and Comparisons with
Levels Expected from the General Populaon:
The Brish Childhood Cancer Survivor Study
(BCCSS)
Clare Frobisher1, Research Fellow; Emma R Lancashire1, Research
Manager; David L Winter1, IT Manager; Raoul C Reulen1, Cancer
Research UK Graduate Training Fellow; Michael C G Stevens2,
Professor of Paediatric Oncology; Michael M Hawkins1, Chair in
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1
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Birmingham, Birmingham B15 2TT, UK.
2
Instute of Child Life and Health, University of Bristol, 6th Floor,
UHB Educaon Centre, Upper Maudlin Street, Bristol BS2 8AE,
UK.
Objectives: To identify subgroups of childhood cancer survivors
at highest risk of consuming alcohol, consuming above recommended
weekly levels and consuming potentially harmful amounts. To
compare survivor risks with those expected from the general
population.
Methods: Using the British Childhood Cancer Survivor Study (a
population-based cohort of 17,981 individuals diagnosed with
childhood cancer between 1940 and 1991 and surviving at least 5
years) 14,836 individuals were eligible for a questionnaire which
ascertained drinking behaviour, as previously ascertained in the 2002
General Household Survey. Consumption over recommended weekly
levels was classified as over 21 units for males and 14 units for females.
Classification of consuming harmful weekly amounts of alcohol was
over 50 units for males and 35 units for females.
Results: Of 10,389 survivors who responded, 77% were alcohol
drinkers, 24% consumed over weekly recommendations and 4%
consumed harmful amounts. Survivors were less likely than the general
population to be: a current drinker (OR (99% CI): 0.52 (0.46-0.60));
consuming over weekly recommendations (0.65 (0.58-0.73);
consuming harmful amounts (0.40 (0.32-0.49)). CNS neoplasm and
leukaemia survivors, particularly those treated with brain irradiation,
were the least likely to have adverse drinking behaviours when
compared to the general population. However, survivors of Hodgkin’s
disease, non-Hodgkin’s lymphoma, Wilms’ tumour, bone sarcoma and
soft tissue sarcoma had adverse drinking behaviours at levels expected
from the general population.
Conclusion: Overall adverse drinking behaviours were less
frequent in survivors than expected from the general population, but
subgroups with expected levels of adverse drinking behaviours were
identified and are most in need of intervention. UK clinical follow-up
guidelines for childhood cancer survivors need strengthening in
relation to alcohol consumption.
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Objectives: Survivorship and late effects of the treatment have
become even more important as increasing numbers of childhood
acute lymphoblastic leukaemia (ALL) patients become long-term
survivors. Data on physical activity and fitness of young adult very
long-term survivors of childhood ALL treated with recent protocols
are scarce. The purpose of our study was to study physical activity (PA)
and fitness in young adult very long-term survivors of childhood ALL
treated with modern protocols.
Methods: We studied 21 (10 males) childhood ALL survivors,
aged 16–30 years, and diagnosed between 1986 and 1996. The
median time since diagnosis was 15.9 years (range 11.3–21.4 y). Ageand sex-matched control group was also studied. Maximal oxygen
uptake (VO2max) and muscle strength were measured. Questionnaire
on health and physical activity was used to calculate physical activity
index (PAI; MET h/week).
Results: VO2max was significantly lower in the ALL survivors
compared to the controls (-5.7 ml/kg/min, 95% CI -9.4 to -1.9,
p=0.01). In addition, the survivors performed significantly poorer in
the sit-up and maximal jump tests (p=0.02 and p=0.004). The PAI
and body mass index did not differ between the survivors and controls
but it is alarming that 30% of the male survivors and 36% of the
female survivors had PAI≤5 MET h/week indicating very low levels of
physical activity (≤1 hour of moderate walking per week).
Conclusions: These results indicate that poor physical fitness and
insufficient levels of physical activity are clinically important issues in
very long-term survivors of childhood ALL treated with recent
protocols. More active approach towards preventing sedentary
lifestyle, poor physical fitness and related morbidity of the childhood
ALL survivors is needed.

O : 05
Caring for the Caregiver

O : 06
HIPAA: Impeding Childhood Cancer Research

G. J. D’Angio
Dep’t of Radiaon Oncology, U. of Pennsylvania, Philadelphia, PA,
19104

Dennis Deapen, Kathy Meeske, Sue Stoyanoﬀ, Richard Pinder,
Sarah House
University of Southern California, Los Angeles, California, USA

Purpose: To call attention to the report by Robins et al. of
Secondary Traumatic Stress (STS) in health-care workers in a hospital
setting like a pediatric oncology service*. Theirs is the first study of its
kind.
Method: Summary of abstracted STS data obtained from test
instruments (multiple variable questionnaires) returned by 86
physicians and 136 nurses.
Results: Nurses scored higher than physicians in Compassion
Satisfaction** and lower in Burnout***. The more sustained and closer
patient (pt) contact by nurses may lower STS. Number of years in
direct pt contact, however, correlated with Burnout and Compassion
Fatigue****. The risk of STS was greater in these participants than STS
among trauma workers as reported by others. These issues are gaining
wider recognition, but only in part; e.g., an international conference
will discuss matters pertinent to STS for medical students and doctors
but not nurses, who surely are very vulnerable.
Recommendations: Robins et al. point to areas needing more
research. Among them is how often STS is taboo in a “can do” hospital
culture. They meanwhile advocate that STS be recognized by senior
authority as an occupational hazard in those assigned to emotionally
draining services; and that in-coming staff be so informed.
Conclusions: (1) There should be frequent breaks and periodic
structured meetings led by professionals for open discussion of STSrelated factors encountered by workers. (2) Professional staff support
and counseling for those sensing burnout should be available. (3)
Research is needed regarding the late effects, if any of STS; specifically,
whether and how STS affects on-going performance, and career
decisions and choices.

Objectives: Privacy regulations are creating barriers to childhood
cancer research and must be re-balanced.
Methods: The expansion in technology for data capture and
transmission has transformed confidential information from paper
documents stored behind locked doors to data that can be
instantaneously captured and transported anywhere. In the US,
lawmakers have created data protection policies that are creating
significant barriers to cancer research. The Health Insurance
Portability and Accountability Act (HIPAA) imposes federal
regulations governing the release of medical information.
Interpretation of the HIPAA requirements is inconsistent among
institutions. A recent report by the Institute of Medicine cited studies
for which recruitment has been hindered by HIPAA requirements,
bias has been introduced and costs and delays increased1. Nonparticipation rates have increased, particularly among some
racial/ethnic groups. Some research on cancer survivorship among
children and young adults appears to be severely impacted, particularly
for studies which require recontacting subjects over time and accessing
medical records. We believe that the HIPAA authorization process
causes fear and confusion among potential subjects, particularly when
not administered in the health care environment.
Results: We believe childhood cancer survivorship research is
being harmed and see no relief from this impediment unless HIPAA
requirements for research are modified. We will discuss Internet and
telephone-based approaches that may improve response. We will
present recommendations and seek further discussion.

*Robins PM. et al. J Pediatric Nursing 2009; 24: 270-9.
** sense of purpose, enthusiasm *** “I can’t take any more!
”**** “I can’t give any more!”

1
Institute of Medicine. Beyond the HIPAA Privacy Rule:
Enhancing Privacy, Improving Health Through Research.
Washington, DC: The National Academies Press, 2009.
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Long Term Hearing Degeneraon aer Planumbased Chemotherapy in Childhood

O : 08
Iron Overload in Pediatric Paents Undergoing
Hematopoiec Stem Cell Transplantaon

Moëll C 1,2,4, Petersen H3,4, Wiebe T2, Fransson PA1, Grenner J1,
Magnusson M1, Moëll C2
1
Department of Otorhinolaryngology Head and Neck Surgery,
Clinical Sciences, Lund, Lund University, S-221 85 Lund, Sweden.
2
Department of Paediatrics, Lund, Lund University,
S-221 85 Lund, Sweden. 3Department of Otorhinolaryngology,
Landspitali University Hospital, Fossvogi, 108 Reykjavik, Iceland
4
University of Iceland, Faculty of Medicine, Reykjavík, Iceland

Biasin E., Carraro F., Barat V., Asaei S., Cravero C., Longo F.*,
Piga A.*, Fagioli F.
Hematopoiec Stem Cell Transplant and Cellular Therapy Unit,
Regina Margherita Children’s Hospital, Turin, Italy.
* Department of Biological and Clinical Science, University of
Turin, Turin, Italy.

Purpose: To study the long-term dvelopment of hearing in
subjects who had receivedplatinum-based chemotherapy in
childhood or adolescence. Secondly, to record eachsubject’s selfreported hearing loss handicap and disability and compare it to
audiometricmeasurements.
Patients and Methods: Medical records of 100 randomly
selected subjects diagnosedwith cancer and treated with platinumbased chemotherapy at the childhood cancer unitof the University
Hospital in Lund Sweden, between 1985 and 2000, were
reviewedretrospectively. Fifteen subjects fulfilled the eligibility criteria
for the study andunderwent a thorough audiometric evaluation
including; tympanometry, pure-toneaudiometry, speech audiometry
and The Hearing Measurement Scale (HMS)questionnaire to
determine the experienced hearing handicap.
Results: The hearing loss, in subjects who had developed cisplatininduced ototoxicityduring or shortly after the chemotherapy, had
worsened after the end of the platinumbasedchemotherapy, to include
not only the higher frequencies but also the lowerfrequencies, up to
22.3 years (median 13.2, range 6.1 - 22.3 years) after the end
oftreatment. The largest decrease in hearing thresholds up to 55 dB
HL was seen atfrequencies above 2 kHz (3-8 kHz). Speech
discrimination scores were between 80 and98% in the hearing
impaired subjects. However, the results from the Hearing
Measurement Scale questionnaire revealed that the subjects experience
a considerably greater hearing loss handicap and disability than would
be expected from the results of the audiometric evaluations.
Conclusion: There should be regular follow-up examinations of
subjects with cisplatininducedototoxicity, also many years after the
end of treatment. Furthermore, the HMS revealed that a subjective
assessment of disability should be made during or afterchemotherapy
to identify subjects, who require particular attention.
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Objectives: Iron overload, subsequent to red blood cells
transfusions and increased iron absorption states has been detected in
patients undergoing hematopoietic stem cell transplant (HSCT) (13).
Methods: Starting from October 2000 a total of 50 pediatric
patients affected by hematologic malignancies have been studied for
liver iron concentration (LIC) by SQUID magnetic
biosusceptometry. A LIC threshold of 7 mg/g dw has been used to
discriminate a clinically relevant iron overload. We defined as “false
negative” any patient above the LIC threshold with a serum ferritin
lower than 1000; and “false positive” any patient with a LIC below 7
mg/g dw and a serum ferritin higher than 1000. Each patient has been
also evaluated for acute toxicity (mucositis and liver toxicity) and
acute and chronic GvHD.
Results: In 50 pediatric patients (age 11,3 years; range 2,9-18,5) );
the LIC before HSCT was 5,8 +-4,2 mg/g dw (range 0,2-16,8;
clinically relevant in 29% of cases). After HSCT, 45% of patients had a
clinically relevant iron overload. LIC showed a slight trend to lower in
patients with no or one complication, whereas had a raise (+25%) in
patients with 2 or more complications.
Serum ferritin had a significant correlation with LIC (r=0,50;
p<0,01), but false negative and false positive values were 27% and
26%, respectively. There was a trend to raise after HSCT, more
pronounced in patients with 2 or more complications.
Conclusions: In pediatric patients undergoing HSCT the
chances to underestimate or overestimate iron overload looking at
serum ferritin are important. Two or more clinical complications may
predict a trend of iron overload to raise and the need of phlebotomy
1. long term follow up Guidelines for Survivors of Childhood,
Adolescent, and Young Adult Cancers, October 2008, Children’s
Oncology Group. www.survivorshipguidelines.org
2. Hershko C. Iron loading and its clinical implications. Am J
Hematol 2007;82:1147-1148
3 Majhail NS et al. Iron overload in hematopoietic stem cell
transplantation. Bone Marrow Translant 2008;41:997-1003
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1

There is clear evidence of impairment of humoral and cellular
immunity during chemotherapy, with return of B lymphocytes and
immunoglobulins to near normal levels 6 months after completion of
treatment. Yet, there are several studies that suggest patients lose
immunity to many vaccine preventable diseases following therapy.
Thus, survivors of childhood cancer could be at risk for contracting
viral infectious diseases and could serve as reservoirs for additional
spread of illness to the general population. We investigated the
number of patients who lack viral vaccination antigens in a larger
population size than previously documented.
Titers to Hepatitis B, Measles, Mumps, and Varicella were drawn
on 115 patients at a minimum of 2 years after completion of
chemotherapy for leukemia, lymphoma and solid tumors. Patients
under the age of 1 year were excluded secondary to incomplete initial
vaccination.
Results show that immunity to one major vaccine-preventable
disease is absent in 83% of patients and lack of immunity to two major
diseases is evident in 50% of patients. Specifically to Hepatitis B,
Mumps, Measles and Varicella, immunity in our patients were found
lacking in 53%, 48%, 28% and 34%, respectively. Distribution of
patients was 57% leukemia, 18% lymphoma, 23% solid tumors and
one patient with aplastic anemia.
Retrospectively, it is evident that two years following
chemotherapy a significant number of patients are deficient in
immunity to several major vaccine preventable diseases. Our large
population size, as compared with previous studies, provides more
power and indicates that a strong focus should be placed on
reevaluation of post-chemotherapy vaccine titers and improved
guidelines for re-immunization are needed. We believe that the
significance will be greater after we compare vaccine titers with agematched controls, thus is the focus of our future research.
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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.
Methods: We investigated 66 patients who underwent BMT
during childhood or adolescence. We evaluated RICH numbers, size,
location and their annual changes. 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 gradientecho sequence (T2* weighted image). RICH SCORE 1-4 is
designated as mild, 5-9 as moderate and 10 or more as severe.
Results: Twenty-five patients (37.9%) was diagnosed RICH. All
cases received TBI as conditioning of BMT and/or cranial radiation
(CR) prior to BMT as treatment of primary disease. RICH was found
in 25/48 (52%) who received TBI and/or CR, and was not found in
any of 18 patients without radiation therapy to the brain. Total dose to
the brain was 10-36Gy. RICH SCORE ranged 1-18 points (median 4
points). Small RICHs tended to be recognized only by T2* weighted
image, but not by routine imaging methods. Classifications of the
severity were mild in 13 patients, moderate in 8 patients and severe in
4 patients. Severity was correlated with higher radiation dose and/or
with younger ages at transplantation. One case developed giant RICH
more than 40mm as shown in the attached image.
Conclusion: Since all of those patients did not show RICH
before BMT and all positive patients had a history of radiation
therapy to the brain, the cause of RICH 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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Hearing Impairment in Children Treated for CNS
Malignancies

O : 12
Physical Acvity Levels Among Swiss Childhood
Cancer Survivors – A report from the Swiss
Childhood Cancer Survivor Study

AZIZI Amedeo, MD1, BRINK Verena1, HEINRICH Monika, MD1,
ARNOLDNER Christoph, MD2, PEYRL, Andreas, MD1, DIECKMANN
Karin, MD3 , SLAVC Irene, MD1
Medical University of Vienna: 1 Department of Pediatrics and
Adolescent Medicine, 2 Department of Ear, Nose and Throat
Diseases, 3 Department of Radiaon Oncology

CS Rueegg1, CE Rebholz1, NX von der Weid2, FK Niggli3, MPF
Strippoli1, G Michel1, CE Kuehni1
1
Instute of Social- and Prevenve Medicine (ISPM), University
of Bern 2 Ped. Hem/Onc Unit, Children’s University Hospital,
University of Lausanne 3 Department of Oncology, Children’s
University Hospital, University of Zurich

Background: Tumours of the CNS represent the most common
solid malignancies in childhood. Treatment includes maximum safe
resection and (depending on histology and age) frequently chemo(CTX) and radiotherapy (RTX). The ototoxic drugs cisplatin and
carboplatin are widely used in brain tumour protocols. Furthermore,
the inner ear is exposed to scattered radiation during RTX due to its
vicinity to the CNS.
The present study evaluates the effects of treatment on the hearing
of children with CNS malignancies.
Methods: Retrospective analysis of 108 patients (median age 8.8
years, 1-277 months). Evaluation according to Munster classification
and statistical analysis.
Results: 87 evaluable patients, median follow-up 42.9 months (2195). 74/87 received RTX, 77/87 CTX with platinum agents. So far,
42/87 patients (48.3%) suffered a hearing impairment. Nearly 60%
showed an impairment 5 years after starting therapy.
Factors correlated with a higher frequency of hearing impairment
are: posterior fossa localisation, combined RTX and CTX, young age
at start of CTX (higher-grade hearing impairment), RTX before or
parallel to CTX. The grade of hearing impairment correlated to the
dose of RTX applied to the posterior fossa. More than 75% of patients
receiving both cisplatin and carboplatin suffered a hearing
impairment. Cisplatin showed stronger ototoxicity than carboplatin,
concerning frequency and grade of hearing loss.
ED50 of cisplatin was 370 mg/m2, that of carboplatin 4000
mg/m2.
Conclusion: Multiple risk factors for a hearing impairment in
children treated for CNS malignancies were identified. This may help
to adapt therapy protocols in order to reduce the risk of hearing
impairments in these children.

Objectives: Physical activity may mitigate or prevent certain late
effects of childhood cancer. We aimed to 1) describe physical activity
levels in Swiss childhood cancer survivors 2) compare these to the
general population and 3) find predictors for physical inactivity.
Methods: As part of the Swiss Childhood Cancer Survivor Study
(SCCSS) we sent a detailed questionnaire to all adult survivors (≥20
years) registered in the Swiss Childhood Cancer Registry (SCCR)
between 1976-2003 aged <16 years at diagnosis who had survived ≥5
years. Results were compared with population-based data from the
Swiss Health Survey 2007 (SHS). We compared the proportions who
met international physical activity recommendations in the two
populations. Associations between potential risk factors (treatment,
diagnosis, socio-economic and demographic factors) and outcome
were assessed with multivariable logistic regression models.
Results: The sample for analysis included 1011 survivors from the
SCCSS, and 5593 controls from the SHS 2007 (response rates 78%
and 66% respectively). Among cancer survivors, 49% (95% CI 4552%) met the physical activity recommendations compared to 45%
(95% CI 43-46%) in the SHS (p=0.025). In the multivariable logistic
regression, female gender (OR=1.7; p=0.001) low paternal education
(OR=1.8; p=0.009) and belonging to the French or Italian speaking
part of Switzerland (OR=2.0; p<0.001) were associated with
inactivity among the population of the SCCSS, while original cancer
diagnosis, treatment, and presence or absence of late effects were not.
Conclusions: In spite of their severe illness experience and
treatment history, physical activity levels among Swiss childhood
cancer survivors seem to be similar or even higher than in general
Swiss population. Cancer related risk factors were not directly
associated with inactivity. Considering that 51% did not reach
physical activity recommendations and knowing of their increased risk
for developing cardiovascular disease and obesity, physical activity
should be promoted in childhood cancer survivors.
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Neurological Morbidity in Survivors of
Childhood Acute Lymphoblasc Leukemia (ALL)

O : 14
Role of Treatment In Long-term Cerebrovascular
and Cardiovascular Mortality Following
Childhood Cancer
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1
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Background: The majority of children diagnosed with ALL over
the past two decades have achieved long-term survival. This remarkable
success is attributed in part to intensive central nervous system (CNS)directed therapy that effectively prevents CNS relapse. Because
treatment-related neurological morbidity is recognized but poorly
characterized, the objective of this cross-sectional study was to estimate
the prevalence of neurological symptoms and signs in long-term
survivors of childhood ALL.
Methods: After obtaining IRB approval, all long-term ALL
survivors (≥ 5 years since diagnosis) aged 6-28 years who remained
active patients at our institution were identified. All participants
completed a questionnaire consisting of independent (and when
possible validated) instruments designed to identify various
neurological symptoms, as well as, a comprehensive and standardized
neurologic examination by a board-certified neurologist.
Results: Of the 433 potentially eligible subjects, 162 (37.4%)
were enrolled. Participant demographic information and previous
treatment exposure were similar to those not enrolled in the study. The
rates of endorsed neurological symptoms were: neuropathy (40.1%),
dizziness (33%), back pain (22.8%), fatigue (19.1%), falls (15.4%),
headache (14.8%), seizures (10.5%), urinary incontinence (8.6%), and
stroke (1.2%). Neurological examination confirmed an underlying
sensory neuropathy in 44 patients (27.3%). Otherwise, signs of
chronic cranial nerve dysfunction (1.9%) and motor weakness (5.6%)
were rare.
Conclusions: Symptoms and signs of a chronic sensory
neuropathy, presumably from previous vincristine exposure, were
evident in many patients. Complaints of fatigue, dizziness, and
chronic back pain were also relatively common. The number of
patients who routinely fall is of concern. Whether these falls are
associated with symptoms/signs of neuropathy, weakness, and/or
dizziness will require further analysis. Although headache was a
common complaint, its prevalence may not differ significantly from a
normal age-matched population.

Objectives: The purpose of this study was to assess the role of
treatment in very long-term cardiovascular (CaV) and cerebrovascular
(CbV) mortality following childhood cancer.
Methods: We studied 4227 5-year survivors of a childhood cancer
diagnosed before 1986 in France and the UK. Information on
chemotherapy was collected, and the radiation dose delivered to the
heart and the brain was estimated for 2,692 out of the 2,947 patients
who had received radiotherapy, whatever the target volume.
Results: After a median follow-up of 30 years,23 deaths by CbV
diseases, and 32 deaths by CaV disease. Within the brain, the radiation
dose received to the middle cranial fossa (MCF) seemed to play a
more important role than the average radiation dose received
throughout the brain. The risk of dying from CbV disease increased
linearly with the radiation dose to the MCF. As compared to the
patients who did not received radiotherapy or who received less than
0.1 Gy to the MCF, those who received more than 50 GY had a
relative risk of dying from CbV disease 17.8 higher. The risk of dying
of cardiac diseases was significantly higher in individuals who had
received a cumulative dose of anthracyclines > 360mg/m2 and
following an average radiation dose exceeding 5 Gy to the heart. A
linear relationship was found between the average dose of radiation to
the heart and the risk of cardiac mortality.
Conclusions: Our results evidenced a high long-term risk of
death due to CbV and CaV diseases in childhood cancer survivors.
Patients who received a local dose of 30 Gy or higher in a part of the
brain and more than 5 Gy to the heart, as well as those who received a
cumulative dose of anthracyclines of 360 mg/m2 or more, are at high
long-term risk of death due to CbV and CaV,respectively. These
patients require careful long-term screening
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O : 15
Children Lose Humoral Immunity to Vaccinepreventable Disease aer Chemotherapy for
Hematological Malignancies
Miho MAEDA, Mariko KOBAYASHI, Yoshitaka FUKUNAGA
Dept. of Pediatrics, Nippon Medical School, Tokyo, JAPAN
Objective: To evaluate the effect of chemotherapy on humoral
immunity to vaccine-preventable disease in children with
hematological malignancies.
Methods: Antibody titers for measles, rubella, varicella, and
mumps were obtained from 73 survivors (54 ALL, 10 AML, 9 NHL,
no survivors received stem cell transplants). The commercial EIA kits
were used to determine antibody levels. The median interval between
the end of chemotherapy and assessment of antibody serum titer was
5.2 y (range 1.0 – 18.3 y). The median age at evaluation was 14.0 y.o.
(range 5.1 – 26.9 y.o.).
Results: All survivors who suffered from measles before being
diagnosed with malignant disease had protective serum titers for
measles, whereas 18 of 61 survivors who had been vaccinated measles
lacked effective antibody titers. ALL survivors who had been
vaccinated against measles more than 1 year after completing therapy
showed good antibody serum titers against measles. Five of 19
survivors who had suffered from rubella before diagnosis of malignant
disease did not have effective antibody titers against rubella, and 8 of
33 survivors who had been vaccinated for rubella did had not effective
rubella antibody titers. Four of 46 survivors who had suffered from
varicella before being diagnosed had ineffective titers against varicella,
and 4 of 21 survivors who had been vaccinated lacked sufficient
antibodies against varicella. Three of 17 cancer survivors who suffered
from mumps before being diagnosed did not have effective titers of
antibody and 8 of 31 survivors who had been vaccinated against
mumps lacked effective antibody titers against mumps.
Conclusions: After chemotherapy for malignant hematological
cancer children have a high prevalence of defective humoral immune
response, including to diseases that can be prevented by vaccine. They
should be monitored humoral immunity after therapy is completed.
And we recommend re-vaccination as needed after their therapy is
completed.
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O : 16
Hearing Loss Among Brain Tumor Survivors
Treated as Very Young Children with an
Irradiaon-Sparing Approach
Freyer DR¹², Jain S¹, Si S¹, Rushing T¹, Rangan K, Finlay JL¹²
¹Childrens Center for Cancer and Blood Diseases, Childrens
Hospital Los Angeles; ²Keck School of Medicine, University of
Southern California; Los Angeles, CA, USA
Objective: Development of a treatment regimen that avoids
cranial irradiation is a major advance for infants and pre=schoolers
with malignant brain tumors. Initiated in the “Head Start” clinical this
approach delivers a cisplatin-containing induction phase followed by
consolidation with carboplatin-containing myeloablative
chemotherapy with autologous hematopoietic stem cell rescue
(HSCR). Although this approach has improved both survival and
neurocognitive outcomes, platinum-induced hearing loss remains a
major long-term toxicity. This study’s primary objective was to
characterize hearing outcomes for this population.
Methods: Following institutional review board approval, we
reviewed medical records of all known survivors treated using a Head
Start or similar regimen at CHLA. Audiometry results were
summarized from baseline, end of therapy and most recent available
test.
Results: Median age at diagnosis for the cohort (n=28 evaluable
subjects) was 2.0 years (range, 0.2-9.2). Diagnosis was
medulloblastoma or PNET for 24. Mean cumulative cisplatin and
carboplatin doses were 292±97 and 1206±282 mg/m2, respectively.
None received cranial irradiation; all were exposed to aminoglycoside
antibiotics. At four months median follow-up post-HSCR, 18/28
(64.3%) had measurable hearing loss, which was institutionally
classified (n) as mild (1), moderate (16) or severe (1). Eleven of 28
(39.3%) were referred for hearing aids. Using Brock criteria,
ototoxicity grades (n for each) were 0 (1), 1 (1), 2 (12), 3 (4) and 4 (1).
At 4000 Hz compared with baseline, hearing thresholds were 31±31
dB at end of therapy (p=0.02) and 41±28 dB four months later
(p=0.0002). At 2000 Hz, thresholds also increased but were not
statistically different. All mean values are ±SD.
Conclusions: Hearing loss is a prevalent, progressive and clinically
significant late effect in these survivors. Although cisplatin and
carboplatin are presumed to be the major contributors,
aminoglycosides may play a role that needs further evaluation.
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E:15*, L:18,
O:13*
P:04
E:11
P:08
O:09*
E:03*, O:02
E:09, E:12
S:03
S:04
E:16, E:17, E:18

Oeffinger, K
Oldenburger, Foppe
Olsen, Jorgen H.
Ora, I.
Overbeek, A
Ozono, Shuichi

S:08, G:01, C:06,
L:06*, O:14
E:11, C:09
L:05
S:08
P:05
G:10, G:11*
P:07, P:17

P
Pacquement, Hélène
Panasiuk, Anna
Panholzer, Torsten
Pastore, Guido
Pereira, M.C.
Perek, Danuta
Petersen, H
Peyrl, Andreas
Pieters, Rob

S:08, C:06, L:06,
O:14
E:16, E:17, E:18
L:27
L:27
E:10*, G:02*,
G:04*
E:16
O:07
P:11*, O:11
P:02, E:19, E:22

Piga, A.
Pilat, Milan
Pinder, Richard
Pinhas-Hamiel, O.
Płonowski, Marcin
Plym, A
Polo, Paola
Posse, E.
Post, Piet N
Postma, A
Pui, CH
Pukkala, Eero
Punnett, Angela

O:08
P:13
O:06
E:14
G:09
E:09, E:12*
L:07
P:16
O:02
L:16, L:17, L:19*,
L:22, O:02
O:13
S:03
G:08

Q
Qiu, Donmei
Qureshi, A

L:25
C:05

R
Rangan, K
Raphael, Martine F.
Raquin, Marie Anne
Rebholz, Cornelia E
Rebolino, Michela
Rechnitzer, Catherine
Reeves, Cara B.
Relander, Thomas
Relling, MV
Reulen, Raoul C
Rice, Julie
Richardson, Glenn
Ritchey, A K
Rivard, Linda
Robison, LL
Romerius, Patrik
Ronckers, Cécile M
Ross, R
Rosthøj, Steen
Ruccione, K
Rudra, Mythili
Rueegg, Corina S.
Rushing, T
Russell, Susan
Rutkauskaite, Vilma

O:16
C:01
C:06, L:06, O:14
P:14, P:18*, E:09,
O:12
L:07
L:08, L:27
P:10
G:03
C:09
P:03, L:09*, O:03
E:21
L:10
C:09
O:09
E:15, L:18
G:03*
L:16, L:17, L:27
E:11
S:07
C:03
L:14
P:18, E:09, E:12,
O:12*
C:03, O:16
L:14*
L:08

S
Sakamoto, Naoko
Salanterä, Sanna
Sallfors Holmqvist, A
Salmi, Toivo T.
Sankila, Risto
Sauvage, Martine
Sävendahl, L.
Schipper, I.
Schlatt, S
Schlee-Böckh, K.
Schrøder, H
Schouten-van Meeteren,
Antoinette YN
Sega-Pondel, Dorota
Shalet, Stephen
Sheppard, Nicholas
Shimizu, Takashi
Shimobiraki, Chiharu

P:07, P:17, L:25*
P:04
P:05*
P:04
E:04, S:03, S:08
C:06, L:06, O:14
G:06
G:13
G:12
L:21
P:08
E:03, L:16
G:09
I:02*
L:01*
E:02, O:10
L:25

Shinohara, Osamu
Si, S
Siddall, Jan
Sieswerda, Elske
Siimes, M.A.
Sjöberg, Gunnar
Skeen, Jane
Skinner, Roderick

E:02
O:16
L:04*
C:07*, C:08*
G:07
C:07
L:10
I:07, L:08, L:23,
L:24, L:27, L:28*
Sklar, Charles A.
I:01*
Slavc, Irene
P:11, E:08, O:11
Slezackova, Alena
P:13
Smibert, Elizabeth
C:07
Söder, O.
G:06, G:12
Solarz, Elżbieta
G:09
Sonta-Jakinmczyk, Danuta E:16
Spunt, SL
L:18
Spycher, Ben D.
P:18
Srivastaya, DK
L:18
Stachowicz-Stencel, Teresa E:16
Ståhl, Olof
G:03
Stefano, Ferrari
S:09
Sterba, Jaroslav
P:13
Stevens, Michael C G
E:20, O:03
Stewart, Claire
E:20
Stijnen, T.
P:02
Stiller, Charles A.
L:09
Stoyanoff, Sue
O:06
Strippoli, Marie-Pierre F.
P:14, E:09, O:12
Stukenborg, JB
G:12*
Styczynski, Jan
S:06
Sugden, Elaine
E:06*, L:20*
Sullivan, Michael
L:10*
Sun, Can-Lan
C:09*, L:03
Sundberg, Kay K
P:01*
Svechnikov, S.
G:06
Szczepanski, Tomasz
E:16

T
Takakura, H
Tamburini, Angela
Taylor, Aliki J
Temming, P
Termuhlen, Amanda
Thilén, Ulf
Tissing, WJE
Tolfrey, Keith
Tomita, Yuichiro
Tonorezos, ES.
Toren, A.
Tothava, Kristina
Tryggvadóttir, Laufey
Tukenova, Markhaba
Tveteraas, Kejli

O:10
S:09
S:02
C:05*
E:21
C:04
L:17
E:20
E:02
E:11*
E:14
P:13
S:08
S:08, L:06
S:07

U
Urquhart, Tanya

van Dartel, N.
Vandecruys, Els
van den Berg, MH

van Santen, Hanneke M
van Trotsenburg, AS Paul
van Waas, Marjolein
Vega, GL
Veening, MA
Versluys, AB
Vidmar, Suzanna
Viertomies, L.R.
Vikkumaa, Ilpo
Villaluna, D
von der Weid, Nicolas X.
Vlckova, Irena

E:19*, E:22,
G:13, L:17
L:05, L:16
P:02, L:16
L:05*
G:10, G:11, L:16,
L:17
I:04*, G:10, G:11,
L:05, L:16, L:17
E:03
E:03
E:22*
E:11
L:16
L:16, L:17
C:07
G:07
P:12
C:09
P:14, P:18, E:09,
E:12, L:24, O:12
P:13

W
Waldman, D.
Wallace, WH
Warnock, Clare
Webb, D
Weintraub, Robert G.
Wesenberg, F
Wettergren, Lena
Wexler, Jason A.
Wicks, Lynley
Widing, Eva
Wiebe, Thomas
Wilson, Karla
Winiarski, J
Winter, David L
Wistuba, J
Woltersdorf, Wolf
Woodhouse,
Christopher RJ
Wroblewski, Kristen K.
Wynn, Belynda
Wysocka, Jolanta
Wysocki, Mariusz

E:14
L:13
L:04
C:05
C:07
P:08
P:01
E:13
L:10
L:08
P:05, E:05, G:03,
O:07
L:03
P:06
P:03, S:02, L:09,
O:03
G:12
E:20
S:02
L:02
L:10
G:09
S:06

Y
Yabe, Hiromasa
Yabe, Miharu
Yallop, Kathy
Yanagimachi, N
Yang, Linmin
Yasuda, Yukiharu

E:02, O:10
E:02, O:10
L:10
O:10
L:25
E:02

L:04

Z

V
Valenti, Giovanna
van Baalen, M
van Casteren, NJ.
van Dalen, Elvira C

van den Heuvel-Eibrink,
MM
van der Pal, Helena J.H.
van den Bos, C.
van Dijk, Irma W.E.M.
van Dulmen-den
Broeder, E.
van Leeuwen, Flora E.

L:07
E:19
E:19
E:03, C:01*,
C:08, O:02
P:02
L:08
G:10*, G:11

Zadravec Zaletel, Lorna
Zung, LP

L:08
C:03
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meetings & conferences made easy
Whether it’s for 5 or 5000, we have a proven track record of successfully managing
dynamic events at stunning venues in the UK and around the globe.
We appreciate the hard work that goes into planning a successful symposium, conference or event. We can support
your meeting in part, or deliver a full management service to ensure its success from start to finish. Colpitts has the
creativity and enthusiasm to bring your vision to life in a way that is tailored to suit your needs and your budget.

Our Services include:
t
t
t
t
t
t
t
t
t
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Free venue sourcing, UK and worldwide
Conference, meeting and event planning
Online registration and payment
Abstract management
Speaker and translation services
Exhibition, AV and production management
Financial management and reporting
GBP, USD and Euro billing capabilities
Full in-house travel service including online booking
tool, negotiated group and MICE airfares

To find out how Colpitts can tailor a programme to
manage your next conference, please feel free to
contact:
Margaret Falconer - Conference & Events Manager
Phone: +44 (0) 131 226 0800
Email: mfalconer@colpitts.co.uk
www.colpittsmeetings.co.uk
Colpitts World Travel
50 Melville St
Edinburgh
EH3 7HF

www.edinburgh-inspiringcapital.com

