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A warm welcome to Copenhagen and 
the fifth European Symposium on Late 
Complications after Childhood Cancer. 
The symposium, which started in 
2007 in Lund, has grown to become a 
large and important meeting, bringing 
together many different professions 
working for improved health and quality 
of life of survivors of childhood cancer. 
The symposium focuses on the many 
complex aspects of care of childhood 
cancer survivors, including scientific 
research, clinical studies, nursing 
procedures and psychological aspects.

This year´s symposium addresses 
five main areas: gonads and fertility, 
survivorship care, second malignancies, 
stem cell transplantation, and skeletal 
late effects. We have received around 
100 excellent poster submissions and 
have selected ten of them for oral 
presentation. The scientific committee 
will award the prestigious Stephen 
Shalet and Giulio D’Angio prizes to the  
best oral presentation and best poster 
presentation at the symposium. 

JEANETTE FALCK WINTHER
Consultant DMSc, 
Danish Cancer Society Research Center, 
Survivorship unit
Danish Cancer Society, Copenhagen, Denmark

CATHERINE RECHNITZER
Consultant DMSc, 
Pediatrics and Adolescent Medicine, Juliane Marie 
Centre
Rigshospitalet, Copenhagen University Hospital

WELCOME TO the European 
Symposium on Late Complications 
after Childhood Cancer 2016

This symposium has been arranged by 
the organising and scientific committee 
of ESLCCC 2016, and colleagues 
from different countries have been 
instrumental in creating this excellent 
scientific program. We are most grateful 
for their invaluable contribution.

We hope that the ESLCCC16 symposium 
will be fruitful and inspire further 
collaboration, leading to improved 
research and long-term follow-up care 
of survivors of childhood cancer. 
We also hope that you will enjoy the 
beautiful city of Copenhagen and 
extend our warmest welcome.

DORIS SHANNON ROHRER
Conference Coordinator, 
Danish Cancer Society Research Center, 
Survivorship unit
Danish Cancer Society, Copenhagen, Denmark

ANNA SÄLLFORS HOLMQVIST
Paediatrician PhD, 
Children’s University Hospital, Lund, Sweden

CHRISTIAN MOËLL
Associate Professor of Paediatrics, 
Children’s University Hospital, Lund, Sweden

HAMISH WALLACE
Professor of Paediatric Oncology, 
Royal Hospital for Sick Children, Edinburgh, UK
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Thank you to our sponsors ans supporters as without 

thier help this symposium would not be possible
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Graphic design by Marie Brodersen
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GENERAL information

MEETING VENUE 
ESLCCC16 will be held at Tivoli Hotel & 
Congress Center, downtown Copenhagen. 
The meeting will start Thursday 22nd Sep-
tember at 8:45 AM and end Friday 23rd 
September at 16:00 PM.

Arni Magnussons Gade 2 
DK-1577 Copenhagen V 
Denmark
Tel. + 45 44870000

LANGUAGES
The symposium will be conducted in 
English

TRANSPORT FROM 
COPENHAGEN AIRPORT 
(KASTRUP) TO THE TIVOLI 
HOTEL & CONGRESS CENTER

TRAIN 
 You can take the train directly from 
Copenhagen Airport Terminal 3 on track 
2 to Copenhagen. The train runs every 
10 minutes during the day and every 
20 minutes during the evening. It will 
get you to Copenhagen Central Station 
(København H) in about 13 minutes. Get 
off at Copenhagen Central Station and 
walk to the hotel (8-10 minutes).

Instead of walking from the 
Copenhagen Central Station, you can 
also change to a red S-train (S-tog) on 
tracks 11 and 12 at the Central Station 

that will take you to Dybbølsbro Station 
– or you can take bus no. 30 from the 
Central Station to Fisketorvet Shopping 
Center (approx. 5 minutes walking 
distance to the hotel from Dybbølsbro 
station or the shopping center).
Tickets from the airport to Copenhagen 
Central Station are also valid on the bus, 
S-train, and metro.

METRO
You can also take the metro, which is 
located right above terminal 3. All the 
trains go in the same direction from 
the airport (M2 to Vanløse station). The 
train runs with 4-6 minutes intervals 
and it will take you 13 minutes to get 
to Nørreport Station from the airport. 
From there you can take a red S-train 
(S-tog) to Copenhagen Central Station 
or to Dybbølsbro Station (approx. 5 
minutes walking distance to the hotel). 

Please find more information about 
transportation in the next section.

TAXI
Taking a taxi from the airport to the 
hotel will cost approx. DKK 280. All 
taxis are metered and accept all major 
international credit cards.

INSURANCE AND LIABILITY
Neither the organisers, nor Tivoli 
Hotel & Congress Center take any 
responsibility for injury or damage 
involving persons or property during 
the congress. Participants are advised 
to take their own health and travel 
insurance.

WIFI
Name: Tivoli Hotel & 
Congress Center
Password: tivolihotel
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LOCAL information

BANKS
Banks are open from 09.30 to 16:00 
on weekdays and until 18:00 on 
Thursdays (closed Saturdays and 
Sundays). There are numerous cash 
machines throughout the city and 
the plentiful transfer offices are open 
during weekends, for example Forex 
at Nørreport Station and Copenhagen 
Central Station. Credit cards are 
accepted in nearly all shops and 
restaurants.

CURRENCY
The currency in Denmark is Danish 
Kroner (DKK). One Krone has 100 Øre.

ELECTRICITY
Denmark, like most other European 
countries, has 220-volt AC, 50Hz current 
and uses two-pin continental plugs. 
If you visit from the UK and Ireland, 
you will need an adaptor for electric 
appliances, whereas North Americans 
need a transformer in order to use their 
110/125 appliances or an adapter for 
appliances using USB connectors.

LANGUAGE
People speak Danish in Denmark. 
Danish is closely related to both 
Swedish and Norwegian. In general, 
Danes speak extremely good English, 
and some speak German and French.

TIME ZONE
Denmark follows Central European 
Time (CET) which is one hour ahead of 
Greenwich Mean Time (GMT) and six 
hours ahead of Eastern Standard Time 
(EST).

TRANSPORTATION
By bus , train, metro
It is very easy and safe to travel around 
the city by bus, train or metro. It is also 
often quicker. Tickets can be bought at 
the ticket machines at the airport, on 
metro and train stations as well as in 
many kiosks. The machines take Danish 
kroner and major credit cards. You can 
also purchase your tickets directly on 
the bus if you have cash on you. The 
same tickets can be used regardless of 
the form of transportation (bus, train, 
metro). You pay zone wise.

SINGLE TICKETS 
Buy a single ticket if you only need 
the one ride from the airport to the 
hotel. You need to purchase a ticket for 
three zones (36 DKK) if you wish to ride 
from the airport to the Tivoli Hotel & 
Congress Center.

CITY PASS
If you buy a City Pass, you can travel as 
much as you like on the bus, train and 
metro in central Copenhagen, and to 
and from the airport. The card comes in 
two versions: 24 hrs. (DKK 80) or 72 hrs. 
(DKK 200).

BY BICYCLE
You can also rent a bike. Copenhagen 
is world famous for its biking culture 
and now officially the first Bike City 
in the World. Last year, it was also 
voted the ‘Best city for cyclists’. The 
Danes are well known for their love of 
cycling and cities all around the world 
are now looking at ways to copy this 
phenomenon. It really is biking heaven 
for the cyclist in Copenhagen with over 
390 kilometres of designated bike lanes, 
which makes it easy and safe to get 
around in Copenhagen. 

TIPPING
Tipping is greatly appreciated, but not 
expected, and you should only do so 
if you feel you are getting very good 
service. If you decide to tip, 10 percent 
of the bill is sufficient.

L
ocal inform

ation
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WHAT to see in Copenhagen
Welcome to Copenhagen, Scandinavia’s most fantastic city and home to the world’s oldest monarchy 
where culture, art and cuisine unite. Copenhagen is the capital and largest city of Denmark with an 
urban population of approximately 1.2 million. The city consists of a multitude of areas, each with its 
own charm, history and distinct character. Copenhagen has repeatedly been ranked as being the ‘World’s 
most liveable city’ (Monocle) and situated in the happiest country of the World (UN-sanctioned World 
Happiness Report 2016).  Copenhagen has the goal of becoming carbon neutral by 2025 and is a growing 
metropolis with an ambitious approach to urban planning.

THINGS TO SEE AND EXPERIENCE IN COPENHAGEN

For your eyes: strolling down the pedestrian streets, enjoying art or design
For your palate; wonderful places whether you are into bistros or Michelin-starred restaurants
For your curiosity; numerous castles, towers and historical buildings
For your health; enjoying nature, walking, biking or running, rowing or sailing on the canals
And not least, the beauty and thrill of the Tivoli Gardens!

We have listed a small sample of sights of interests in our city. 
For more information and ideas please go to www.visitcopenhagen.com

Tivoli Gardens
 A few minutes’ walk from the Town Hall Square, right in the middle of the city, you 
will see the gates of the famous old Tivoli Gardens. An enchanted world of exotic 
architecture, exquisite gardens and scenery, theatres, open air stages, restaurants, 
cafés, and 26 rides ranging from monstrous rides, that will twirl and spin their 
victims, to gentle children’s rides.

Amalienborg Palace 
–  the Royal residence
 Amalienborg palace is considered one of the greatest works of Danish Rococco 
architecture and was constructed in the 1700’s. It is made up of four identical 
buildings spread around the octagonal courtyard. This is the main residence of Her 
Majesty Queen Margarethe. When the flag is raised, it signals that the Queen is 
present. When standing in the middle of the square, you will see the Marble church 
to one side and the new Opera House across the harbour to the other side.

W
hat to see in C

openhagen
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Købmagergade & Strøget 
(The pedestrian streets)

Nyhavn

Copenhagen's largest shopping area is 
centered around Købmagergade and 
Strøget. Together they are the world’s 
longest pedestrian street system 
with a wealth of shops, from budget 
friendly chains to some of the world’s 
most expensive brands. Strøget is 1.1 
km long and runs from the City Hall 
Square (Rådhuspladsen) to Kongens 
Nytorv. Købmagergade is 0.8 km long 
and starts at Nørreport station and 
ends at Amagertorv Square where it 
meets Strøget. The famous round tower 
(Rundetårn) from the top of which you 
have a fantastic view over the center 
of Copenhagen is situated about half 
way between Nørreport station and 
Amagertorv. From 1962 and a few 
years onwards the two stretches were 
converted to pedestrian streets.

Nyhavn is the perfect place to end a 
long day. Have dinner at one of the cosy 
restaurants or do like the locals and 
buy a beer from a nearby store and rest 
your feet at the quayside. Nyhavn was 
originally a busy commercial port where 
ships from all over the world would 
dock. The area was packed with sailors, 
ladies of pleasure, pubs and alehouses. 
Today the beautiful old houses have 
been renovated and classy restaurants 
dominate the old port. Nyhavn is 
filled with people enjoying the relaxed 
atmosphere by the canal, jazz music 
and great food. No. 9 Nyhavn is the 
oldest house in the area dating back to 
1681.
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Christiansborg Palace & 
The Old Stockmarket

Rosenborg Castle & 
the The King’s Garden

Christiansborg Palace, located on the 
tiny island of Slotsholmen, contains 
the Danish Parliament Folketinget, the 
Supreme Court, and the Ministry of 
State. Parts of the palace are used by 
the Royal Family for various functions 
and events. The Old Stock Exchange 
dates back to 1625 and is one of the 
oldest buildings in Copenhagen. 
The Old Stock Exchange was then 
surrounded by water from three sides 
so ships could unload their cargo 
directly onto the wharf in front. The 
four intertwined dragon tails of the 
dragon spire are topped by three 
crowns, symbolizing the Scandinavian 
empire (Denmark, Norway, and 
Sweden). Today the Old Stock Exchange 
is used for galla dinners, conferences 
and other events. Not open to the 
public.

A royal hermitage set in the King’s 
Garden in the heart of Copenhagen, 
Rosenborg Castle features 400 years of 
splendor, royal art treasures and the 
Crown Jewels and Royal Regalia. Among 
the main attractions is the Knights’ Hall 
with the coronation thrones and three 
life-size silver lions standing guard. 
Tapestries on the walls commemorate 
battles between Denmark and Sweden. 
Rosenborg also houses an exquisite 
collection of Flora Danica and one 
of the world’s finest Venetian glass 
collections, both set in tower chambers.
The huge flowerbeds in the renaissance 
style King’s Garden are a spectacular 
sight during the summer months.  The 
gardens are a popular retreat in the 
centre of Copenhagen and are visited 
by an estimated 2.5 million people per 
year.
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SYMPOSIUM DINNER 

Thursday, 22 September 19.00-23.00 (7 pm-11 pm)

We will meet in the foyer in front of the conference 
hall at 19:00 for a welcome drink.

The symposium dinner will then take place at the 
restaurant Tivoli Brasserie, located on the second 
floor of the Tivoli Hotel & Congress Center 
where a delicious two-course dinner incl. one glass 
of wine/one beer and a soft drink will be served.

Please note that the dress code for this event is 
lounge suit/cocktail dress.
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PROGRAMME
ESLCCC 2016
22-23 September 2016

Registration
Welcome and Introduction by the ESLCCC 16 Committee

Female fertility
International Guidelines Harmonization Group (IGHG)
Chair:  Leontien Kremer, Emma Children’s Hospital AMC, Amsterdam, Netherlands

Guidelines for Premature Ovarian Insufficiency Surveillance for Female Childhood and 
Adolescent and Young Adult Cancer Survivors 
Riccardo Haupt, Istituto G. Gaslini Genoa, Italy

Fertility preservation in females
Chair: Hamish Wallace, University of Edinburgh & Royal Hospital for Sick Children, UK

Fertility preservation in females 
Kirsten Tryde Macklon, Copenhagen University Hospital, Rigshospitalet, Denmark

Puberty development in girls after ovarian cryopreservation
Annette Klüver Jensen, Copenhagen University Hospital, Rigshospitalet, Denmark

Update on oocyte cryopreservation
Nicole Noyes, NYU Fertility Center, New York, USA

Live birth after ovarian cryopreservation during childhood
Isabelle Demeestere, Université Libre de Bruxelles, Brussels Belgium

Presentation of abstracts:
M. Van den Berg – G: 09 Effect of cancer and its treatment on ovarian function markers in long-term female 
survivors of childhood cancer. 
C. Thomas-Teinturier – G: 12 Pregnancy outcome in female childhood cancer survivors

Discussion 

Coffee and poster viewing

Thursday 22 September 2016
07:30-08:40
08:45-08:55

08:55-09:15

09:20-09:35

09:35-09:45

09:45-10:05

10:05-10:20

10:20-10:35

10:35-10:50

10:50-11:20
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Male fertility
International Guidelines Harmonization Group (IGHG)
Chair: Rod Skinner, Great North Children’s Hospital and Newcastle University, Newcastle, UK

Guidelines for Evaluation of Male Gonadal Function: Report from the International Late Effects of Childhood 
Cancer Guideline Harmonization Group
Daniel Green, St. Jude Children’s Research Hospital, Memphis, TN, USA

Fertility preservation in males
Chair:  Olle Söder, Karolinska Institutet, Stockholm, Sweden
Pre/peripubertal testis fertility preservation
Kirsi Jahnukainen, University of Helsinki, Helsinki, Finland and Karolinska Institutet, Stockholm, Sweden

Spermatogonial stem cell transplantation as a technique to restore fertility in childhood cancer survivors
Ieva Masliukaite, University of Amsterdam, Netherlands  

In vitro spermatogenesis
Jan-Bernd Stukenborg, Karolinska Institutet, Stockholm, Sweden

Predictors and outcomes of sperm banking in males diagnosed with childhood cancer
James Klosky, St. Jude Children’s Research Hospital, TN, USA

Discussion

Lunch and poster viewing

PanCare, PanCareSurFup and PanCareLIFE
Chair:  Anna Sällfors Holmqvist, Skane University Hospital, Lund, Sweden

Pancare Consortium: An update
Rod Skinner, Great North Children’s Hospital and Newcastle University, Newcastle, UK

PanCareSurFup: An update
Lars Hjorth, Skane University Hospital and Lund University, Lund, Sweden

PanCareLIFE: An overview
Julianne Byrne, Boyne Research Institute, Drogheda, Ireland

Platinum-induced ototoxicity
Oliver Zolk, University Hospital Ulm, Ulm, Germany

Discussion

Coffee and poster viewing

11:20-11:40

11:40-11:55

11:55-12:05

12:05-12:20

12:20-12:40

12:40-12:55

12:55-13:55

13:55-14:00

14:00-14:15

14:15-14:30

14:30-14:45

14:45-15:00

15:00-15:30
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Survivorship
Chair: Jeanette Falck Winther, Danish Cancer Society Research Center, Copenhagen, Denmark

Setting up a long-term follow-up clinic 
Smita Bhatia and Wendy Landier, University of Alabama, Birmingham, AL, USA

Presentation of abstracts:
C. Signorelli – L: 20 Evaluating models of survivorship care: why are so many survivors disengaged from long 
term follow-up care?
V. Morsellino – P: 06 Psychological impact of the delivery of a treatment summary and follow-up recom-
mendations on long-term survivors and their families

Discussion 

Chair: Catherine Rechnitzer, Copenhagen University Hospital, Rigshospitalet, Denmark 

The challenges of today’s survivor
Danish Childhood Cancer Survivors and Catherine Rechnitzer

Børnecancerfonden (The Danish Childhood Cancer Foundation), Denmark, and Barncancerfonden (The 
Swedish Childhood Cancer Foundation), Sweden
Closing remarks 

Symposium Dinner

Second malignant neoplasms and radiotherapy
Chair: Lars Hjorth, Skane University Hospital, Lund, Sweden

PanCareSurFup: Risk of SMNs in childhood cancer survivors 
Mike Hawkins, University of Birmingham, Birmingham, UK

Reducing the risk of SMN in Hodgkin lymphoma survivors by reducing radiotherapy
Christine Mauz-Körholz, Justus-Liebig-University of Giessen, Giessen, Germany

Brachytherapy combined with surgery for the conservative treatment of children with bladder neck and/or 
prostate rhabdomyosarcoma 
Hélène Martelli, Bicêtre Hospital, Paris, France
Cyrus Chargari, Gustave Roussy Cancer Campus, Villejuif, France 

Presentation of abstracts:
J. C. Teepen – M: 06 Chemotherapy-related risks of subsequent solid cancer, breast cancer, and sarcoma 
among childhood cancer survivors: a DCOG LATER cohort study.
L. Turcotte – M: 01 Reduced risk for subsequent neoplasms with temporal changes in treatment exposure: 
a report from the Childhood Cancer Survivor Study

Discussion

Coffee and poster viewing

15:30-16:00

16:00-16:15

16:15-16:30

16:30-17:00

17:00-17:30

19.00

09:00-09:15

09:15-09:30

09:30-09:50   

09:50-10:05

10:05-10:20

10:20-10:50
 
 

Friday 23 September 2016 P
rogram

m
e
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SCT/AML
Chair: Kim Vettenranta, University of Helsinki and Hospital for Children and Adolescents, Helsinki, Finland

Late complications after stem cell transplantation 
Smita Bhatia, University of Alabama, Birmingham, AL, USA

Late complications in survivors of AML
Henrik Hasle, Aarhus University Hospital Skejby, Aarhus, Denmark

Total body irradiation for children with ALL – still necessary before allogeneic HSCT?
Christina Peters, St. Anna Children’s Hospital, Vienna, Austria

Presentation of abstracts:
G.V. Soerensen – L: 24 Long-term disease-specific hospitalization in survivors of childhood leukemia in the 
“Adult Life after Childhood Cancer in Scandinavia” (ALiCCS) Cohort
S. Taneja - G: 07 Longitudinal evaluation of Leydig cell function in childhood leukaemia survivors treated 
with Total Body Irradiation (TBI) and Haematopoietic Stem Cell Transplantation (HSCT)

Discussion

Lunch and poster viewing

Skeletal late effects
Chair: Thomas Frandsen, Copenhagen University Hospital, Rigshospitalet, Denmark

Osteonecrosis after childhood cancer
Riitta Niinimäki, Oulu University Hospital, Oulu, Finland

Genetic risk factors for osteonecrosis during therapy for acute lymphoblastic leukemia
Seth E. Karol, St. Jude Children’s Research Hospital, Memphis, TN, USA

Osteonecrosis and Acute Lymphoblastic Leukemia treatment – a NOPHO study
Signe Sloth Mogensen, Copenhagen University Hospital, Rigshospitalet, Denmark 

Skeletal late effects in childhood cancer survivors – ALiCCS cohort study
Trausti Oskarsson, Karolinska Institutet, Stockholm, Sweden

Presentation of abstracts:
C. Follin – P: 01 Impaired brain metabolism detected by magnetic resonance spectroscopy and 
neurocognitive impairment in childhood leukemia survivors treated with cranial radiotherapy
B. Rodrigues – C: 05 Anthracycline exposure and cardiac dysfunction in childhood cancer survivors – how 
late are late effects? Experience from a single institution

Closing session
Presentation of Poster Awards - Giulio d’Angio and Stephen Shalet prizes for the best oral and the best 
poster presentation

Closing Remarks

Coffee, get together and farewell

10:50-11:10  

11:10-11:30 

11:30-11:50  

11:50-12:05

12:05-12:20

12:20-13:20

13:20-13:40

13:40-14:00   

14:00-14:15   

14:15-14:30 

14:30-14:50  
 

14.50-15:10

15:10-15:25

15:25-16:00   
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RICCARDO HAUPT
Guidelines for premature ovarian 
insufficiency surveillance for female 
childhood and adolescent and young 
adult cancer survivors

KIRSTEN TRYDE MACKLON
Fertility preservation in females

ANNETTE KLÜVER JENSEN
Puberty development in women after 
ovarian pryopreservation

NICOLE NOYES
Update on oocyte cryopreservation

ISABELLE DEMEESTERE
Live birth after ovarian transplantion 
during childhood 

DANIEL GREEN
Guidelines for Evaluation of Male 
Gonadal Function: Report from the 
International Late Effects of Childhood 
Cancer Guideline Harmonization Group

KIRSI JAHNUKAINEN
Pre/peripubertal testis fertility 
preservation

IEVA MASLIUKAITE
Spermatogonial stem cell 
transplantation as a technique to 
restore fertility in childhood cancer 
survivors

JAN-BERND STUKENBORG
In vitro spermatogenesis

JAMES KLOSKY
Predictors and outcomes of sperm 
banking in males diagnosed with 
childhood cancer

ROD SKINNER
PanCare Consortium: An update

LARS HJORTH
PanCareSurFup: An update

JULIANNE BYRNE
PanCareLIFE: An overview

INVITED SPEAKERS
Overview

OLIVER ZOLK
Platinum-induced ototoxicity

SMITA BHATIA AND WENDY LANDIER
Setting up a long-term follow-up clinic 

MIKE HAWKINS
PanCareSurFup: risk of subsequent 
primary neoplasms among childhood 
cancer survivors

CHRISTINE MAUZ-KÖRHOLZ
Reducing the risk of SMN in Hodgkin 
lymphoma survivors by reducing 
radiotherapy

HELENE MARTELLI AND CYRUS 
CHARGARI
Brachytherapy combined with surgery 
for the conservative treatment of 
children with bladder neck and/or 
prostate rhabdomyosarcoma

SMITA BHATIA
Late complications after stem cell 
transplantation 

HENRIK HASLE
Late complications in survivors of AML

CHRISTINA PETERS
Total body irradiation for children with 
ALL – still necessary before allogeneic 
HSCT?

RIITTA NIINIMÄKI
Osteonecrosis after childhood cancer

SETH E. KAROL
Genetic risk factors for osteonecrosis 
during therapy for acute lymphoblastic 
leukaemia

SIGNE SLOTH MOGENSEN
Osteonecrosis and Acute Lymphoblastic 
Leukaemia treatment – a NOPHO study

TRAUSTI OSKARSSON
Skeletal late effects in childhood cancer 
survivors – ALiCCS cohort study

Invited speakers
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CHAIR LEONTIEN 
KREMER, MD, PhD

PAEDIATRICIAN AND LATE EFFECT 
INVESTIGATOR 
ACADEMIC MEDICAL CENTRE 
EMMA CHILDRENS’ HOSPITAL/ AMC
AMSTERDAM, NETHERLANDS

E-mail: l.c.kremer@amc.uva.nl

Leontien Kremer, MD PhD (PhD 2001 Anthracycline cardiotoxicity) is trained in 
paediatrics and in clinical epidemiology. She is in the Academic Medical Centre 
(AMC) in Amsterdam and in the Princess Maxima Center for paediatric oncology. 
Her research is designed based on gaps in knowledge identified in guidelines or 
clinical care, and results will be implemented in guidelines to improve the quality 
of care. She is also the Chair of the Dutch Childhood Oncology Group LATER group; 
focusing on guidelines and research for survivors of childhood cancer. DCOG LATER is a 
collaboration between the 7 paediatric oncology centres in The Netherlands. Leontien is 
active in PanCare (Pan-European Network for Care of Survivors after Childhood and 
Adolescent Cancer) and is the co-chair of the International Guideline Harmonization 
Group on surveillance for late effects after childhood cancer (co-chair Melissa Hudson, St 
Jude, Memphis, US). She is a partner in PanCareSurFup (cardiac disease and guidelines) 
and in PanCareLIFE, and participant in collaborative studies between The Netherlands 
and CCSS (US Childhood Cancer Survivor Study). She chairs Cochrane Childhood 
Cancer and the group focusses on the development of summaries of knowledge 
for treatment (benefits and harms) and diagnoses of childhood cancer (Cochrane 
systematic reviews). In 2014 she received the annual award from the Dutch 
Paediatric Society for her work on quality of care for children in the Netherlands. 
Leontien Kremer was the Chair of the organising committee of ESLCCC 2011: 
European Symposium on Late Complications after Childhood Cancer in Amsterdam. 

INTERNATIONAL GUIDELINES HARMONIZATION 
GROUP (IGHG)

FEMALE
FERTILITY
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SPEAKER  RICCARDO 
HAUPT, MD 

HEAD OF EPIDEMIOLOGY AND 
BIOSTATISTICS UNIT 
PAEDIATRIC HAEMATOLOGY AND 
ONCOLOGY
ISTITUTO GIANNINA GASLINI
GENOA, ITALY

e-mail: riccardohaupt@gaslini.org

In 1976 Riccardo Haupt graduated at 
the University of Genoa – Italy and in 
1979 received the board certification in 
Paediatrics.  Since then and until 2000 
he worked at the Unit of Haematology/
Oncology of the Istituto Giannina  
Gaslini in Genoa including a period 
between 1991 and 1993 when he 
worked at the Division of Cancer 
Etiology and Genetics of the NCI-NIH.  
Since 2000 he has been head of the 
Epidemiology and Biostatistics Unit at 
the Istituto  
Giannina Gaslini.
His research has mainly focused on 
late effects of cancer treatment.  He is 
coordinator of the Off–Therapy Registry 
of the Italian Association of Paediatric 
Haematology and Oncology (AIEOP); of 
the LCH-Malignancy Registry and of the 
Late Effects Study Group of the  
Histiocyte Society.  Between 2006 and 
2011 Dr. Haupt was chairperson of 
the Early and Late Toxicity Educational 
Committee of the International-BFM 
Study Group.  He also coordinates the 
Italian Neuroblastoma Registry.
In 2015 he was nominated as board 
member of the Italian Association of 
Paediatric Haematology and Oncology 
(AIEOP). 
Dr. Haupt is founder and a board 
member of PanCare, the European 
network for the care of long-term 
survivors of childhood and adolescent 
cancer.  
Within several European projects 
(ENCCA, ExPo-r-Net, and PanCareSurFup 
in particular) he has been coordinating 
the development of the Survivorship 
Passport for long-term survivors of 
childhood and adolescent cancer.

Guidelines for premature ovarian insufficiency 
surveillance for female childhood and adolescent 
and young adult cancer survivors
These guidelines were developed by the International Guidelines Harmonization 
Group in collaboration with the PanCareSurFup consortium. 
Who is at risk? Female childhood, adolescent and young adult cancer survivors 
treated with alkylating agents and/or radiotherapy potentially exposing the ovaries 
have an increased risk of POI. This risk is especially high for women treated with 
higher doses, but a clear threshold for a safe dose could not be defined.  
What surveillance should be used?: For pre- and peri-pubertal survivors monitoring 
growth and pubertal development and progression is recommended. Laboratory 
evaluation of FSH and oestradiol is recommended for pre-pubertal girls who fail to 
initiate or progress through puberty. 
For post-pubertal females menstrual history and physical examination is 
recommended. In, case of menstrual cycle dysfunction, evaluation of FSH and 
oestradiol is recommended.  AMH evaluation is not recommended as primary 
surveillance modality. However, its evaluation in conjunction with FSH and oestradiol 
may be reasonable for the identification of POI in survivors > 25 years.
When survivors should be referred? endocrinology/gynaecology consultation is 
recommended for. pre-pubertal females without signs of puberty by 13 years, with 
elevated FSH levels, or wityh primary amenorrhoea by 16 years of age or who fail 
to initiate or progress through puberty,  as well forpost-pubertal females whith 
menstrual cycle dysfunction. 
What should be done when potential for future fertility is questioned?  Post-
pubertal females without signs and symptoms of POI who desire assessment about 
potential for future fertility should be referred to gynaecology/endocrinology/
reproductive endocrinology
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CHAIR W. HAMISH 
B. WALLACE, 
MD.,FRCP.,FRCPCH.,FRCS

CONSULTANT PAEDIATRIC 
ONCOLOGIST, RHSC, EDINBURGH 
HONORARY PROFESSOR IN THE 
SCHOOL OF CLINICAL SCIENCES 
AND COMMUNITY HEATH AT THE 
UNIVERSITY OF EDINBURGH, 
SCOTLAND 

E-mail: hamish.wallace@nhs.net

I am a Consultant in Paediatric Oncology at the Royal Hospital for Sick Children in 
Edinburgh and Honorary Professor at the University of Edinburgh. 
My main research interests are in fertility prediction and preservation for young 
cancer patients, Hodgkin lymphoma and mathematical modelling of biological 
systems. 
I am a founding member of the International Society for Fertility preservation (ISFP). 
I was Chair of the UK Children’s Hodgkin’s Lymphoma Working Group (2002-13) and 
President of the European Network for Paediatric Hodgkin’s Lymphoma (2007-13). 
I was the Registrar of the Royal College of Paediatrics & Child Health from 2012-13 
and I am a former Trustee of the children’s cancer charity CLIC Sargent (2010-12).  
I direct the HEBA Research Centre in Edinburgh, which is committed to ongoing 
research into the long-term effects of the treatment of childhood cancer. 
I am a co-author of over 180 peer-reviewed publications (h index 57, i10 index 
132), and four books. I am the co-founder and organiser for ESLCCC, a biannual 
International conference on the late effects of the treatment of childhood cancer. 
My website for more information on our research developments is: 
http://www.wallacekelsey.org.uk/
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E-mail: kirsten.louise.tryde.macklon@
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Dr. Macklon obtained her PhD from 
the University of Copenhagen in 2005 
dealing with fertility preservation in 
young female cancer patients with 
particular emphasis on cryopreservation 
of ovarian tissue. After obtaining her 
specialist degree in obstetrics and 
gynaecology in 2008 she immediately 
started working at the fertility clinic 
in Rigshospitalet, Copenhagen 
University Hospital where she now 
holds a consultant post and is clinically 
responsible for the fertility preservation 
programme. With 40 publications in 
international, peer-reviewed papers, 
numerous international lectures at 
scientific meetings, 3 book chapters and 
several national as well as international 
guidelines on fertility preservation she 
is scientifically active at an international 
level. She is also Associate Editor of 
ACTA Obstetricia et Gynecologica, 
the Nordic journal of OBGYN. She has 
been on the scientific board of several 
international meetings and will be 
chairman of the next Nordic Fertility 
Society meeting in 2017. In 2013 she 
worked part time for a year at Complete 
Fertility Centre, Southampton to help 
set up their fertility preservation 
service.

Fertility preservation in females
Fertility preservation is gaining increasing interest as a way to avoid the unwanted 
side effect of infertility following an otherwise successful cancer treatment.  Today, 
several options exist in the post-pubertal girl and the adult female to prevent 
infertility after chemotherapy or radiation therapy. IVF with the aim to cryopreserve 
embryos or oocytes is standard procedures in fertility clinics around the world, 
and in many clinics it is first choice as a way to preserve fertility. However, it is not 
always feasible in young patients with cancer; for the pre-pubertal girl, for instance, 
IVF is not possible, and for some patients there is not enough time to undergo 
an IVF treatment, which requires 2 weeks to be completed. For these patients 
cryopreservation of ovarian tissue is a valid option to preserve their fertility, as it can 
be performed from one day to the next and cancer treatment can be started soon 
thereafter. It is unknown how many children have been born from cryopreserved 
embryos or oocytes to women with a previous cancer diagnosis. Not many reports 
exist, but those who do, will be presented. It is estimated that worldwide > 60 
babies have been born as a result of autotransplanted, cryopreserved ovarian tissue. 
Studies from some of the major centres offering ovarian tissue cryopreservation 
suggest a success rate of about 35%, meaning that about a third of the women 
with a pregnancy wish actually obtain a pregnancy and give birth following the 
procedure.
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PHD STUDENT
LABORATORY OF REPRODUCTIVE 
BIOLOGY, THE FERTILITY CLINIC, 
COPENHAGEN UNIVERSITY HOSPITAL, 
RIGSHOSPITALET
COPENHAGEN, DENMARK

E-mail: 
annetteklueverjensen@gmail.com

Annette Klü  ver Jensen graduated as 
a medical doctor from the University 
of Copenhagen in January 2010. She 
took her internship in a Department 
of Internal Medicine and in a General 
Practice. After completing her 
internship she worked clinically one 
year in a Department of Abdominal 
Surgery and one year in a Department 
of Obstetrics and Gynaecology. In 
October 2013 she enrolled as a 
PhD student where her research is 
focused on: 1) Follow-up on Danish 
children who have had ovarian tissue 
cryopreservation performed; 2) Follow-
up on Danish women who have had an 
autotransplantation of cryopreserved 
thawed ovarian tissue performed.
She begins her residency in Obstetrics 
and Gynaecology in October 2016.

Puberty development in women after ovarian 
pryopreservation

Study question: Is there an association between the need for medical puberty 
induction and the diagnosis or treatment received in girls who underwent 
cryopreservation of ovarian tissue for fertility preservation?

Summary answer: There was a clear association between the intensity of treatment 
received after ovarian tissue cryopreservation (OTC) and requirement for medical 
puberty induction but not an association with diagnosis.

Materials and methods: This is a retrospective cohort study of 176 Danish girls 
under 18 years. The need for medical puberty induction was assessed in 32 girls who 
were prepubertal at the time of OTC. 

Main results: Indications for OTC were SCT, irradiation to the pelvis or to the spinal 
axis. Among the 32 prepubertal girls, 12 received high dose chemotherapy and 
either TBI prior to SCT or irradiation to the pelvis, abdomen or the spinal axis, 13 
received high dose alkylating agents but no irradiation prior to SCT, six received 
alkylating agents as part of conventional chemotherapy and one patient had a 
genetic metabolic disorder and did not receive gonadotoxic treatment. Among these 
32 girls, 23 did not develop puberty spontaneously and received medical puberty 
induction. Among the nine girls, who developed spoantaneous puberty, four had 
received high dose alkylating agents and five received conventional chemotherapy.

Wider implications of the findings: OTC should be recommended to all young 
girls, who present a high risk of developing ovarian insufficiency and/or infertility 
following high dose chemotherapy and/ or irradiation.
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Dr. Nicole Noyes completed her 
undergraduate and medical degree at 
the University of Vermont and then an 
OB-GYN residency and Reproductive 
Endocrinology fellowship at Cornell 
University School of Medicine in New 
York City. She has been a full-time 
academic professor in New York City 
ever since, first practicing at Cornell 
University and then moving to New 
York University in 2005 where she 
has remained. In 2009, she achieved 
full Professorship. At NYU, she is an 
active infertility physician as well 
as co-director of the NYU Fertility 
Center’s Oocyte Preservation Program. 
Through her efforts along with her 
colleagues, the NYU Fertility Center has 
cryopreserved oocytes for more than 
3,000 women and has produced more 
than 100 babies from this technology. 
She has also frozen oocytes for more 
than 250 cancer patients, 10 of whom 
have returned and 5 having a baby. 
She has also participated in fully-
funded NIH research, has authored 
over 60 manuscripts, is involved with 
the training of reproductive endocrine 
fellows at NYU, was past chair of the 
American Society of Reproductive 
Medicine’s Fertility Preservation 
Special Interest Group and continues 
to focus her research efforts on fertility 
preservation and early embryogenesis. 

Update on oocyte cryopreservation
Human female fertility peaks from ages 16 to 28 years after which time, decline 
occurs, more precipitously during the latter half of the 3rd decade. Despite this, the 
average age of first birth worldwide is close to 30 and has continued to rise, causing 
many planned births to occur outside the biologically prime window. Worldwide, 
this has resulted in women availing themselves to a variety of fertility treatment 
options. Until recently, fertility preservation could only be achieved through 
cryopreservation of sperm and/or embryos; today, both oocytes and ovarian tissue 
can now also be frozen for later usage. More than 3,000 babies have been born as a 
result of oocyte cryopreservation technology and more than 40 births have occurred 
after thawing and re-transplantation of previously-frozen ovarian tissue; these 
numbers are ever-increasing. This has opened the door for women to have children 
when they are ready to parent and has allowed patients with cancer to freeze 
gametes before treatment and achieve pregnancy after they are well. The lecture 
will review advances and practicalities of oocyte cryopreservation technology and 
usage.
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After her specialisation in gynaecology 
and obstetrics Isabelle Demeestere 
started a PhD on fertility preservation 
for cancer patients in ULB, Erasme 
Hospital. She was amongst the earliest 
innovators in this field, through the 
creation of an ovarian tissue bank 
for the patients associated with a 
large program of clinical and scientific 
researches. The early success of 
the ovarian tissue transplantation 
procedure resulted in a national 
and international recognition of her 
work. She has set up international 
clinical research trials focusing on 
the evaluation of chemotherapy 
gonadotoxicity and the efficiency 
of pharmacological protection of 
the ovary. She also developed a 
fundamental research programme 
and spent 2 years in McGill University, 
Canada to improve her research/
lab skills. She is a member of several 
scientific societies, is author or co-
author of more than 40 papers in 
international high-ranking scientific 
journals and books and served 
as referee for 17 journals. She is 
responsible for the fertility preservation 
programme in the Erasme Hospital. 
Since 2012 she has also been a 
research associate at the FNRS (Fonds 
de la recherche scientifique) in the 
Laboratory on Human Reproduction 
(Université Libre de Bruxelles) and 
is now promotor of 5 ongoing PhD 
students.

Live birth after ovarian transplantion during 
childhood

Fertility preservation is recommended in children at high risk of being rendered 
infertile after gonadotoxic treatment as chemotherapy or radiotherapy. The only 
option to preserve fertility of prepubertal girls is ovarian tissue cryopreservation. 
Unlike adult patients, the procedure and the future use of ovarian tissue to restore 
fertility pose some specific questions in this prepubertal population. While more 
than 60 live births have been reported after transplantation of cryopreserved 
ovarian tissue since 2004 in adults, we recently reported the first woman who had 
delivered a healthy boy after transplantation of ovarian tissue harvested before 
menarche. As consequence of these encouraging results, some fertility specialists 
suggested that the cryopreservation of ovarian tissue should become a standard 
to preserve fertility in young cancer patients and that the procedure should be 
offered to a larger population including medium or low risk patients. The high 
follicular density in ovarian tissue from prepubertal patients might be an important 
advantage for the lifespan of the graft and the success of the procedure. However, 
the quality of the follicles and their selection occurring before puberty may impact 
the efficiency and the safety of transplantation using ovarian tissue cryopreserved at 
prepubertal age.  
The presentation will describe our experience of follow-up of 65 children who 
underwent the procedure in Erasme Hospital between 2000 and 2015. The 
experimental aspect of the procedure will be addressed as well as the need to 
reinforce guidelines defining the population of young patients who really may 
benefit from it.
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AND NEWCASTLE UNIVERSITY
NEWCASTLE UPON TYNE, UK

E-mail: roderick.skinner@ncl.ac.uk

Qualified in Birmingham 1983, specialist training in Newcastle 1988-1995, BMT 
experience in Minneapolis 1995. PhD (A study of the nephrotoxicity caused by 
cytotoxic drugs in children with cancer) from Newcastle University 1995. Appointed 
Consultant in Paediatric / Adolescent Haemato-Oncology/BMT 1995. Honorary 
Professor in Childhood Cancer 2015.
Based at Newcastle’s Great North Children’s Hospital, initiating and leading both 
the Allogeneic BMT and the LTFU Services and Multidisciplinary Teams, and playing 
major role in care of paediatric leukaemia and bone marrow failure. 
Head of Department of Paediatric/Adolescent Haematology/Oncology from 2004-
2013, stepping down to devote more time to survivorship research and guidelines 
development, and to Pancare. 
Founding member 2008 and elected Executive Board member of PanCare (Pan-
European Network for Care of Survivors after Childhood and Adolescent Cancer). 
Co-applicant in EU FP7-funded PanCareSurFup (PanCare Childhood and Adolescent 
Cancer Survivor Care and Follow-Up Studies), Work Package 6 leader (Guidelines, 
long-term follow-up and transition), 2011-16. Advisor and member of Core Group of 
International Late Effects of Childhood Cancer Guideline Harmonization Group since 
2010.
Research focuses mainly on late effects (especially nephrotoxicity), long-term follow-
up and clinical practice guideline development. 142 publications, 53 oral and 67 
poster presentations, 95 invited lectures.
Longstanding member and now Chair of the UK Children’s Cancer and Leukaemia 
Group (CCLG) Late Effects Group, and ongoing member (and previous chair) of both 
CCLG BMT Group and CCLG Supportive Care Group. National Clinical Advisor for NHS 
National Cancer Survivorship Initiative, 2008-2012.

INTERNATIONAL GUIDELINES HARMONIZATION 
GROUP (IGHG)
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Daniel M. Green is a member of 
the Cancer Prevention and Control 
Program within the Comprehensive 
Cancer Center and a member of the 
Department of Epidemiology and 
Cancer Control at St. Jude Children’s 
Research Hospital (SJCRH). His 
primary research interests are Wilms 
tumour and late effects of treatment 
of children with cancer, particularly 
the adverse effects of treatment on 
the reproductive system. He is an 
active investigator in SJLIFE. Using 
the SJLIFE cohort, he has studied the 
use of inhibin B as a biomarker for 
azoospermia among male survivors, the 
relationship between alkylating agent 
exposure and sperm concentration, and 
both renal and pulmonary function in 
cohort members. He is a member of the 
Steering Committee of the Childhood 
Cancer Survivor Study (CCSS), a multi-
institutional study of survivors of 
childhood cancer treated at one of 30 
institutions between 1970 and 1999 and 
Chair of the Publications Committee. 
He has led research projects within 
the CCSS evaluating male and female 
fertility and pregnancy outcome and 
risk factors for obesity. Their research 
was the first to suggest that lower 
doses (22 to 27Gy) of cranial irradiation 
were associated with decreased fertility 
among irradiated females. He chairs 
the International Conference on Long-
Term Complications of Treatment of 
Children and Adolescents for Cancer 
which is held every other year. This 
meeting, initiated in 1990, has become 
an important forum for presentation of 
research on late effects of treatment 
of paediatric cancer and has facilitated 
networking among the various groups 
engaged in this research.

Guidelines for evaluation of male gonadal function: 
Report from the International Late Effects of 
Childhood Cancer Guideline Harmonization Group
The treatment of children and adolescents with cancer has become increasingly 
successful. More than 80% of all patients diagnosed prior to 15 years of age in the 
United States between 1999 and 2011 will survive for five years. Previous treatment 
with alkylating agents and similar DNA-interstrand crosslinking agents, and/or 
radiation potentially exposing and/or surgery involving the testes or pelvis, may 
lead to a high prevalence of impaired spermatogenesis, testosterone deficiency 
and/or physical sexual dysfunction in adult cancer survivors of paediatric cancer. 
Clinical practice guidelines may improve cancer survivors’ long-term health and 
quality of life by guiding surveillance and management of late adverse effects. The 
available surveillance recommendations for male gonadal toxicity in published 
long-term follow-up guidelines vary considerably. The recommendations were 
developed by an international multidisciplinary guideline panel including experts in 
the relevant specialities and methodologists, using evidence-based methodology 
and a consistent and transparent process. The recommendations were graded 
according to the strength of the underlying evidence and the potential benefit that 
might be gained for survivors by early detection and appropriate management of 
impaired spermatogenesis, testosterone deficiency and physical sexual dysfunction. 
The guideline summarizes harmonized surveillance recommendations for impaired 
spermatogenesis, testosterone deficiency and/or physical sexual dysfunction in adult 
survivors of childhood cancer, with the goal of facilitating improved and evidence-
based care for adult survivors of childhood cancer.
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E-mail: olle.soder@ki.se

Olle Söder, MD, PhD, is Professor and Head of the Department of Women’s and 
Children’s Health, Karolinska Institutet (KI), Stockholm, Sweden. He is Visiting 
Professor of Shandong University, China, and Dr. Hon. Causa of the State Medical 
University, Minsk, Belarus. Olle Söder is Chair of the Paediatric Endocrinology 
Academic Unit, PI of its Reproductive Biology Research group, and Senior Clinical 
Consultant of Paediatric Endocrinology at Astrid Lindgren Children´s Hospital at 
the Karolinska University Hospital. He has held multiple national and international 
assignments in the field of paediatric endocrinology. He is a former member of the 
European Society for Paediatric Endocrinology Council and was Chair of its Strategic 
and Finance Committee (Treasurer), 2005-2011. Professor Söder was the President 
of the Swedish Paediatric Society, 2012-2014. He is the author of more than 200 
research papers listed on Web of Science and in addition multiple chapters in text 
books, proceedings and other publications. His research focuses on reproductive 
biology, late adverse effects of paediatric cancer treatment, and health effects and 
mechanism of actions of endocrine disrupting chemicals (EDCs). 
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HELSINKI, FINLAND AND 
KAROLINSKA INSTITUTET, 
STOCKHOLM, SWEDEN

E-mail: kirsi.jahnukainen@ki.se

Dr. Jahnukainen has a permanent 
position as Senior consultant in 
Paediatric Haematology and Oncology 
in Children’s Hospital, Helsinki 
University Central Hospital. She is a 
senior supervisor teaching paediatric 
haematology and oncology and 
hematopoietic stem cell transplantation 
in Helsinki University. She has a 
senior scientist position at Karolinska 
Institutet. Dr. Jahnukainen is Associate 
professor in Clinical Paediatric 
Haematology and Oncology at Helsinki 
University and in Paediatrics at 
Karolinska Institutet, Stockholm. She 
is collaborating with several clinical 
disciplines including endocrinology, 
gynaecology, andrology, cardiology, 
and kidney diseases. Her clinical and 
translational research is affiliated to 
four universities in Helsinki, Turku, 
Stockholm, and Oslo. Her research 
area includes very long-term effects of 
childhood cancer therapy on gonadal 
function and fertility preservation 
methods for girls and boys treated with 
sterilizing therapies. 

Pre/peripubertal testis fertility preservation
Survival rates after cancer treatment have increased dramatically in recent decades, 
resulting in an increasing focus on the harmful effects of cancer treatment. 
One of the major long-term effects of cancer and its treatment is compromised 
reproductive function. At present the only established clinical method for preserving 
reproductive potential in patients undergoing sterilizing therapy is cryopreservation 
of semen. Peripubertal boys who are at risk of infertility due to a gonadotoxic 
treatment and who are able to produce a semen sample should always be offered 
the possibility to cryopreserve their sperm. Unfortunately, this is not an option 
for pre-pubertal boys, whose testicles have not started to produce sperm. Rapid 
progress in the fertility preservation strategies has led to the investigation of ways in 
which fertile gametes could be generated from cryopreserved immature testicular 
tissue. Germ cell and testicular tissue transplantation demonstrate clinical options 
to mature germ cells from immature primate testicular tissue. The most promising 
approach involves autologous grafting of immature testicular tissue while germ cell 
maturation in vitro provides the best strategies to overcome problems of cancer 
contamination in cryopreserved testicular tissue. Further characterisation of early 
germ cell development in humans is needed to modify these systems for clinical use. 
Childhood cancer patients remain the major group, which can benefit from these 
techniques.
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Ms Ieva Masliukaite has been a 
Marie Sklodowska-Curie Actions 
Research Fellow at FP7-PEOPLE-
2013-ITN ‘Growsperm’ since January 
2015. Her main research focus 
is the characterisation of human 
spermatogonial stem cells’ (SSC) 
propagation in vivo and in vitro (co-
promoted by Dr. A. M. M. van Pelt, 
AMC, Amsterdam, the Netherlands, 
and Dr. J. B. Stukenborg, KI, Stockholm, 
Sweden; promoted by Prof. Dr. S. 
Repping, AMC, Amsterdam, the 
Netherlands). Before embarking 
onto SSC research, Ieva earned a 
BSc in General Psychology under the 
supervision of Dr. F. Laugalys at Vilnius 
University, Vilnius, Lithuania (2007-
2011), extension credits in Principles 
and Techniques of Molecular Cell 
Biology under the supervision of 
Dr. S. Parkinson at the University of 
California Berkeley Extension, CA, 
U.S. (2011-2012), and MSc in Clinical 
Embryology under the supervision of 
Dr. D. Tannetta and Prof. Dr. I. Sargent 
at the University of Oxford, Oxford, UK 
(2013-2014). Her previous experience 
also includes working as a Honorary 
Clinical Embryologist at the Assisted 
Conception Unit, Guy’s and St Thomas’ 
NHS Trust, London, UK (2014; reporting 
to Dr. V. N. Bolton), as well as managing 
and conducting epidemiological 
surveys as a Research Assistant for 
FP7-KBBE-2010-4 at Vilnius University 
Faculty of Medicine, Vilnius, Lithuania 
(2012-2013; reporting to Prof. Dr. Z. A. 
Kucinskiene).

Spermatogonial stem cell transplantation as a 
technique to restore fertility in childhood cancer 
survivors
Spermatogonial stem cell (SSC) auto-transplantation is a promising technique to 
restore reproductive function in childhood cancer survivors. To deploy this method, 
a small testicular tissue biopsy should be cryopreserved prior to germ cell depletion 
by gonadotoxic agents. It is estimated, that the number of SSCs in such biopsy is 
not sufficient to repopulate the testis, and thus requires SSCs propagation in vitro. 
It has been shown, that isolated prepubertal SSC can proliferate in culture and 
display stem cell qualities by migrating to the basal membrane of seminiferous 
tubules of immuno-deficient mice. Furthermore, SSC isolation and propagation 
before transplantation allows us to decontaminate testicular cell suspension from 
malignancies. In the clinical application, SSCs should be auto-transplanted into 
seminiferous tubules of the patient after the treatment, and display the capacity to 
colonize the testis and differentiate into functional sperm. Before this is achieved, 
SSC propagation efficiency has to be optimized. For this purpose, we first need 
to estimate the number of SSCs in the cryopreserved biopsy based on the age 
of the patient, the cancer type, and gonadotoxic regiments. To establish age-
related spermatogonial reference values in healthy prepubertal boys, we collected 
published quantitative data on the number of spermatogonia per transverse tubular 
cross-section and spermatogonial density per volume, and performed polynomial 
meta-regression analysis. Obtained baseline clinical reference values are helping us 
to assess the impact of disease and adverse effects of gonadotoxic treatments on 
spermatogonial quantity in prepubertal testes, and will further aid in optimization of 
SSC auto-transplantation for fertility preservation purposes. M
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Dr. Stukenborg has obtained his 
MSc and his PhD at the University of 
Muenster, Germany, in the group of 
Prof. S. Schlatt. The topic of this PhD 
thesis, finalised in 2009, was “In vitro 
differentiation of male germ cells”. 
After finalising his PhD, he started to 
work in the group of Prof. O. Söder, 
at the Department of Women’s and 
Children’s Health, Karolinska Institutet. 
Since 2016 Dr. Stukenborg is a docent in 
reproductive biology.
Dr. Stukenborg’s research focus is 
development of undifferentiated 
human testicular germ cells into mature 
spermatozoa in novel culture systems 
in vitro. Currently, five PhD students 
are working under Dr. Stukenborg’s 
supervision. Dr. Stukenborg has a 
substantial number of international 
and national collaborations and been 
an invited speaker for a number of 
international courses and congresses. 
He has published 30 peer-reviewed 
scientific articles since 2006 and 
serves as ad hoc reviewer for several 
international scientific journals in the 
field of reproductive medicine/biology 
as well as endocrinology and stem cell 
research.
Dr. Stukenborg is also the research 
coordinator of a fertility preservation 
programme for paediatric cancer 
patients in the Nordic countries. 
This programme (NORDFERTIL) was 
launched in 2013. NORDFERTIL has a 
strong link to the recently funded EU 
ITN Marie Curie grant (GROWSPERM) 
in which he has been acting as 
Dissemination Manager since May 
2014.

In vitro spermatogenesis
The establishment of a robust and reliable culture system to study differentiation of 
male germ cells in vitro has been a topic in developmental biology and reproductive 
medicine for over a 100 years. Although successful approaches resulting in full 
mammalian spermatogenesis have been developed for mice, development of a 
system to elucidate details of the complex process of spermatogenesis in humans is 
still missing. A huge variety of strategies employing different types of cells, cultured 
in different conditions, have been investigated so far. However, mostly because of 
limited access to human gonadal material from healthy donors, crucial information 
needed to establish a functioning system is still missing.
To picture the current status of information on human spermatogenesis in vitro, this 
presentation will focuses on advances made during the last 10 years. In addition, the 
focus on in vitro spermatogenesis will be connected with its clinical implication for 
paediatric oncology and haematology patients subjected to gonadotoxic anti-cancer 
treatments.
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DIRECTOR OF PSYCHOLOGICAL 
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CO-DIRECTOR FERTILITY 
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ST. JUDE CHILDREN’S RESEARCH 
HOSPITAL
DEPARTMENT OF PSYCHOLOGY-MS 
740
MEMPHIS, TENNESSEE, USA

E-mail: james.klosky@stjude.org

Dr. James Klosky is an Associate 
Member and Clinical Psychologist at 
St. Jude Children’s Research Hospital 
where he serves as the Co-Director 
of the Fertility Preservation Clinic and 
Director of Psychological Services in 
Cancer Survivorship. Historically, Dr. 
Klosky’s professional activities have 
broadly centered on behaviour-based 
cancer prevention and control among 
survivors of childhood cancer, but 
over the last several years, he has 
primarily been working in the areas of 
fertility preservation and risky sexual 
behaviour. Since 2010 Dr. Klosky’s 
work as a Principal Investigator has 
been continuously funded by the 
National Institutes of Health and this 
research has included large multi-site 
trials examining the prevalence and 
predictors of sperm banking among 
adolescent males newly diagnosed 
with cancer (National Institute of Child 
Health and Human Development), and 
Human Papillomavirus (HPV) vaccine 
initiation among adolescent and young 
adult survivors of childhood cancer 
(National Cancer Institute). He has 
authored over 60 publications in peer-
reviewed journals, and serves as a grant 
reviewer for a number of governmental 
agencies and private foundations. As 
the Founder of the Fertility Preservation 
Clinic at St. Jude Children’s Research 
Hospital, Dr. Klosky also provides clinical 
care to paediatric, adolescent, and 
young adult patients, and actively works 
on committees to develop national 
and international guidelines for fertility 
preservation among at-risk youth.

Predictors and outcomes of sperm banking in males 
diagnosed with childhood cancer
Despite the adverse effect of cancer treatment on fertility, a minority of at-risk 
adolescent and young adult (AYA) males cryopreserve sperm. It is unclear why sperm 
banking is underutilized, particularly in light of the high priority that cancer survivors 
place on fertility and the psychological distress associated with fertility loss. 
The objective of this presentation is to report sperm banking prevalence among 
AYAs newly diagnosed with cancer, along with factors associating with banking 
outcomes.
Data will be presented from a recent study, which evaluated the contribution of 
sociodemographic, medical, psychological/health beliefs, communication, and 
developmental factors on fertility preservation outcomes (collection attempt/no 
attempt, and completion of banking/no banking). At-risk males (13.00–21.99 years, 
Tanner stage ≥ 3, N=146), their parents, and medical providers completed self-report 
questionnaires within one week of treatment initiation. 
Among AYAs (Mean age=16.49 years, SD=2.02), 53.4% made collection attempts, 
with 43.8% successfully banking sperm. In addition to parent recommendation and 
provider referral for fertility consultation, the overall attempt model revealed higher 
Tanner stage (OR=4.68, 95% CI:1.12-19.59, p<.04), and AYA perceptions of banking 
benefits (OR=1.59, 95% CI:1.17-2.16, p<.01) associated with increased attempts, 
whereas higher perceived barriers associated with decreased likelihood (OR=0.81, 
95% CI:0.69-0.94, p<.01). AYA history of masturbation (OR=29.40, 95% CI:2.55-
339.53, p<.007), provider referral for fertility consultation (OR=5.45, 95% CI:1.35-
22.02, p<.02), and increased parental self-efficacy to coordinate banking (OR=1.42, 
95% CI:1.14-1.79, p<.002) associated with increased likelihood of sperm banking 
completion. 
Discussion will be held regarding the modifiable factors, which associated with 
banking outcomes, and their implications for intervention efforts.

M
ale fertility
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Anna Sällfors Holmqvist works clinically as a specialist in Paediatrics at the Children’s 
hospital, Skåne University Hospital, Lund, Sweden. Last year, she defended her 
thesis “Long-term Morbidity and Socioeconomic Outcome among Nordic Childhood 
Cancer Survivors”. Anna is engaged in ALiCCS, Adult life after Childhood Cancer, 
and her research continues to focus on long-term morbidity after childhood cancer. 
Starting in 2017, Anna will do a post-doc at the Institute for Cancer Outcomes and 
Survivorship, University of Alabama, Birmingham, USA, financed by a post-doc grant 
from the Swedish Childhood Cancer Foundation. 

PanCareSurFup 
AND PanCareLIFE
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GREAT NORTH CHILDREN’S HOSPITAL 
AND NEWCASTLE UNIVERSITY
NEWCASTLE UPON TYNE, UK

E-mail: roderick.skinner@ncl.ac.uk

For more information please see page 
25

PanCare Consortium: An update
PanCare (the Pan-European Network for Care of Survivors after Childhood and 
Adolescent Cancer) was founded at an inaugural meeting in Lund in March 2008 
and has subsequently held 17 biannual meetings in 16 cities across 13 European 
countries. It became a legal society at its meeting in Amsterdam in October 2013 
and now has over 150 members. PanCare’s overall aim is to ensure that every 
European survivor of childhood and adolescent cancer receives optimal long-term 
care, by means of research, education, advocacy, and optimisation of delivery of 
long-term follow-up care with equity of access.
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CONSULTANT PAEDIATRIC ONCOLOGY 
& HAEMATOLOGY
DEPARTMENT OF PAEDIATRICS, 
SKÅNE UNIVERSITY HOSPITAL, 
CLINICAL SCIENCES LUND, 
PAEDIATRICS, LUND UNIVERSITY
LUND, SWEDEN

E-mail: lars.hjorth@skane.se

Born 1958 in Malmö, Sweden. Qualified 
from Medical School at Lund University 
1987. Working at Skåne University 
Hospital in Lund since 1990. Qualified 
as a Paediatrician 1994. Appointed as 
Consultant in Paediatric Oncology in 
2000. Specialist in Paediatric Oncology 
2007 (Paediatric Oncology was not a 
speciality of its own in Sweden until 
2007). Head of Paediatric Oncology 
& Haematology Lund 2007-2010. 
Chairman SALUB (Swedish Working 
Group for Long-term Follow-up 
after Childhood Cancer) 2004-2012. 
Chairperson PanCare (Pan-European 
Network for Care of Survivors after 
Childhood and Adolescent Cancer) 
since 2008. Coordinator PanCareSurFup 
(Collaborative Project in the Seventh 
Framework Programme of the EU) 
since 2011. Work Package Leader in 
ExPO-r-Net since 2014. Board member 
of SIOPE since 2016. Special interest 
in late complications and survivorship 
issues after childhood cancer, long-term 
follow-up, nephrotoxicity, quality of life 
and bone sarcomas.

PanCareSurFup: An update
The PanCare Society was founded in 2008 with the overarching aim to ensure 
that every European survivor of cancer in childhood and adolescence receives 
an optimal long-term care. In 2010, PanCare members were awarded a five-year 
grant by the European Union’s Seventh Framework Programme for the Consortium 
PanCare Childhood and Adolescent Cancer Survivor Care & Follow-Up Studies 
(PanCareSurFup, PCSF). The project was granted a one-year no-cost extension 
and will now end in January 2017. The eight Work Packages in PCSF are; 1) Data 
collection and harmonization, 2) Radiation dosimetry, 3) Cardiac disease: cohort and 
nested case-control study, 4) Subsequent primary neoplasms: cohort and nested 
case-control studies, 5) Late mortality, 6) Guidelines, long-term follow-up and 
transition, 7) Dissemination and training and 8) Management and coordination. At 
this meeting you will learn more about some of the results from WP4 and of results 
from WP6 in collaboration with the International Guideline Harmonization Group. 
My presentation will focus on other outcomes of the project and the relations with 
other projects, present as well as possible future ones.
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Julianne Byrne is currently Research 
Manager of the PanCareLIFE 
consortium, an EU-funded project 
that runs from 2013 to 2018 (www.
pancarelife.eu). PanCareLIFE 
participants are drawn from 8 
European countries, and includes 
over 50 active scientists.  Dr. Byrne is 
founder (1992) and CEO of the Boyne 
Research Institute, an independent 
research facility in Drogheda, Ireland. 
The Boyne Research Institute (www.
boyneresearch.ie) is also a participant in 
the EU-funded project PanCareSurFup 
(www.pancaresurfup.eu). Dr. Byrne 
is a founding member of the PanCare 
network and has served on its Board 
and as founding Honorary Treasurer 
(www.pancare.eu). Dr. Byrne has 
held positions in the US at Westat, 
a health consulting company, at the 
Children’s National Medical Centre 
in Washington DC, at the National 
Cancer Institute of NIH in Bethesda 
MD, and at Columbia University 
College of Physicians and Surgeons.  
She holds a PhD in epidemiology from 
Columbia University, and degrees 
from the University of Tennessee in 
Knoxville and from University College 
Dublin. Her teaching experience in 
epidemiology and cancer research 
includes professorships at the George 
Washington University School of Public 
Health and at Columbia University. Her 
research interests include problems 
in human development, such as birth 
defects and miscarriages; prevention 
of birth defects; cancer research 
and the long-term consequences of 
treatment for cancer during childhood 
or adolescence. Dr. Byrne is a Board 
Member of CC4L, the Irish organisation 
of parents and survivors of childhood 
and adolescent cancer.

PanCareLIFE: An overview
PanCareLIFE arises from the continuing needs of long-term survivors of cancer 
diagnosed at a young age to understand their risks for late complications of therapy 
and their need to maintain optimal good health. A successful application to the 7th 
Framework Programme of the EU resulted in funding of PanCareLIFE with €6 million 
for five years to complete in 2018. PanCareLIFE (PCL) comprises 8 work packages, 
17 institutional participants and 28 data providers from 12 countries. PCL studies 
a group of late effects -- fertility, ototoxicity (hearing impairment), and quality of 
life. In a significant advance for this field, PCL includes a genetics work package, 
intended to investigate the underlying genetic susceptibility for female fertility 
impairment and hearing loss.  PCL has formed an international working group to 
create guidelines to assist with preservation of fertility for males and females. A 
multi-country intervention study will evaluate the efficacy of a series of brochures 
in preserving fertility. Work packages for data harmonization, project management 
and dissemination complete the consortium.  Because PCL’s work is complex with 
each scientific work package containing a number of sub-projects , we set up a 
‘troika’ management team. This comprises the Coordinator, from Mainz, Germany; 
the Research Manager from Drogheda, Ireland and the Administrator from Dublin, 
Ireland. Active management and communications are essential to maintain 
momentum, to trouble-shoot and for timely delivery of a project that combines 
scientific excellence with significant positive impact on the lives of survivors.
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LECTURER IN CLINICAL 
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GERMANY

E-mail: oliver.zolk@uni-ulm.de

Since 2013 Oliver Zolk is tenured 
Professor for Clinical Pharmacology and 
Clinical Toxicology at the Institute of 
Pharmacology of Natural Products of 
the University Hospital Ulm. Professor 
Zolk studied Medicine at the University 
of Cologne, Germany. After completing 
his MD in 1994 and performing research 
at the Department of Cardiology at the 
University Hospital in Cologne, Germany 
for 6 years, he joined the Institute of 
Pharmacology at the University of 
Erlangen-Nuremberg in 2000. Professor 
Zolk completed his specialisation in 
the field of Clinical Pharmacology in 
2007. Professor Zolk’s research on 
the mechanisms of heart failure and 
cardiac signalling, pharmacokinetics 
and pharmacodynamics of drugs 
(with special emphasis on the role 
of drug transporters), transporter-
mediated drug-drug interactions, 
and pharmacogenetics has been 
documented in many peer-reviewed 
journal articles. Professor Zolk was 
Chair of the Ethics Committee of 
the University Ulm from 2014 to 
2016 and serves as Editor of the 
Naunyn-Schmiedeberg’s Archives of 
Pharmacology.

Platinum-induced ototoxicity
Childhood cancer survival rates are now nearly 80% in more developed European 
countries because of improved therapies and better supportive care. Platinum 
chemotherapy drugs, such as cisplatin and carboplatin, are the cornerstone of many 
effective therapeutic protocols for childhood cancer. However, the antitumour 
efficacy of cisplatin and carboplatin comes at the cost of ototoxicity, which 
may affect between 25% and 90% of survivors. Although ototoxicity is not life 
threatening, it can have debilitating effects on patients’ quality of life. 
Although several non-genetic risk factors were identified, such as platinum dose 
and compound, short time infusion, renal dysfunction, age, concomitant use of 
other ototoxic drugs, cranial irradiation, and pre-therapeutic hearing loss, these 
factors explain only partially the inter-individual variability in ototoxic responses 
to platinum. This led to the hypothesis that genetic factors may render certain 
individuals more susceptible to the adverse effects of platinum compounds. 
Accordingly, in recent years much effort has been spent on identification of genetic 
factors predisposing to platinum ototoxicity. Moreover, preclinical reserch and first 
clinical studies have been performed to identify otoprotective agents as therapeutic 
options to prevent platinum-associated ototoxicity.
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DANISH CANCER SOCIETY RESEARCH 
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E-mail: jeanette@cancer.dk

Jeanette Falck Winther is a Consultant in the Survivorship Unit at the Danish Cancer 
Society Research Center. She is holding the advanced DrMedSci degree (DMSc) 
and is Head of the Childhood Cancer Survivorship (CCS) research group. For more 
than a decade, her research has focused on epidemiological studies of the late 
effects of cancer treatment in survivors of childhood and young adult cancer and 
their offspring, including also cellular and molecular studies based on biological 
specimens from patients and their families for genetic evaluations. Psychosocial 
aspects of being diagnosed with cancer in young age have recently been introduced 
as a new focus area. She participates in large national, Nordic and international 
studies of radiation and chemotherapy as risk factors for second primary cancer, 
organ dysfunction and genetic damage, including the GGCT study on genetic 
consequences of childhood cancer, the ALiCCS study on late effects in Nordic 
children with cancer (www.aliccs.org), and the PanCareSurFup and PanCareLIFE 
studies on late effects of childhood cancer in an European setting (www.
pancaresurfup.eu; www.pancarelife.eu). For the last couple of years, Dr. Winther has 
also been interested in familial cancer syndromes and especially in the research area 
of neurofibromatosis type 1. 

SURVIVORSHIP

Survivorship
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Catherine Rechnitzer has since 1992 
been a senior consultant, at the 
Pediatric and adolescent haematology 
and oncology unit,  Copenhagen 
University Hospital, Rigshospitalet. 
She graduated in 1975 as MD, at CHU 
de la Pitié- Salpétrière  Paris, trained 
as  a pediatrician in Copenhagen and 
graduated as  DMSc in 1994.
She is involved in the treatment 
of children with a broad spectrum 
of malignancies with focus on the 
diagnosis and treatment of children 
and adolescents with solid tumours. 
She  is responsible for the participation 
of Rigshospitalet and Denmark in 
European and international protocols 
for diagnosis and treatment of 
extracranial solid tumours in children. 
She is also a coinvestigator of a number 
of relapse and phase 1-2 protocols. 
She is in charge of the long term follow 
up clinic, which she has built up since 
1998.

She is a member of the NOPHO solid 
tumor committee and the NOPHO late 
effects group. 

She is a board member of the ALICSS 
( Adult life after cidhood cancer in 
Scandinavia) and member of Pancare 
consortium.

She has worked as a supervisor or 
mentor for a number of younger 
colleagues and medical students in their 
research work.

She is the author or coauthor of 70 peer 
reviewed publications.

Two young survivors, Felicia and Anders present 
their “life after childhood cancer”

Felicia
is now 29 years old. She was diagnosed with localised extraosseous Ewing sarcoma 
in her left  axilla after primary resection at age 12. She received chemotherapy 
according to EICESS 92 protocol in 1999-2000. 

She experienced a local relapse in May 2001. She was treated with preoperative 
chemotherapy, tumour resection followed by high dose chemotherapy with Busulfan 
and Melphalan. A left oophorectomy for cryopreservation was performed prior to 
high dose treatment. 

In October 2001 there was suspicion of bilateral pulmonary relapse on a chest CT. 
No biopsy was done. She received palliative chemotherapy with Tamoxifen and 
Thalidomide. Her chest CT normalised in August 2002.

Cumulative doses were: Doxorubicin 420 mg/m2, Ifosfamid 84 g/m2, 
Cyklofosfamid,8 g/m2, Busulfan iv and Melphalan along with Dactinomycin, 
Vincristin, Etoposid. 

No signs of cardiomyopathy with normal left ventricular ejection fraction by 
radionucleide cardiography (2016).

She has been in her 2nd (or 3rd) complete remission since 2002.

Anders
is now 35 years old. He was diagnosed with T-Non Hodgkin Lymphoma  at age 8 and 
treated from 1989 to 1991 following Wollner protocol. 

He received chemotherapy: cumulative doses of cyclophosphamide: 7 g/m2 and 
anthracyclines 430 mg/m2 along with asparaginase, cytarabine, BCNU, vincristin, 
methotrexate, thioguanin and steroids. He also had prophylactic cerebral irradiation 
with 20 Gy.

No signs of cardiomyopathy with normal left ventricular ejection fraction by 
radionucleide cardiography (2008).

He has been in complete remission since 1991 and  has had a normal growth and 
puberty development.  
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BIRMINGHAM, ALABAMA, USA

E-mail: wlandier@peds.uab.edu

Wendy Landier is an Associate 
Professor in the Division of Paediatric 
Haematology/ Oncology at the 
University of Alabama at Birmingham 
and a member of the UAB School 
of Medicine’s Institute for Cancer 
Outcomes and Survivorship. She 
holds a secondary appointment as 
Associate Professor in the UAB School 
of Nursing. She is a Paediatric Nurse 
Practitioner and earned her Master’s 
Degree at UCLA and PhD from the 
University of Hawaii. Throughout 
her career she has worked primarily 
with children with leukaemia and 
lymphoma, and with childhood cancer 
survivors. Her research focuses on 
understanding and improving health 
outcomes in childhood cancer survivors,  
with an emphasis on development, 
implementation, and refinement 
of guidelines for survivorship care, 
acquisition of health knowledge, 
ototoxicity, and secondary cancer 
prevention. She was integrally involved 
in the development of the Children’s 
Oncology Group Long-Term Follow-Up 
Guidelines and continues to provide 
oversight over guideline refinement 
through her role on the Core Guidelines 
Committee. She is currently co-leading 
the Ototoxicity Working Group for the 
International Guideline Harmonization 
Group and also serves as Chair of the 
Nursing Discipline for the Children’s 
Oncology Group, where she provides 
leadership to 2500 registered nurses 
involved in the care of children on COG 
clinical trials.

SPEAKER SMITA BHATIA, 
MD, MPH

PROFESSOR, PAEDIATRIC 
HAEMATOLOGY/ONCOLOGY
VICE CHAIR, DEPARTMENT OF 
PAEDIATRICS DIRECTOR, INSTITUTE 
FOR CANCER OUTCOMES AND 
SURVIVORSHIP - UAB SCHOOL OF 
MEDICINE - ASSOCIATE DIRECTOR, 
UAB COMPREHENSIVE CANCER 
CENTER UNIVERSITY OF ALABAMA AT 
BIRMINGHAM, ALABAMA, USA

E-mail: sbhatia@peds.uab.edu

Smita Bhatia is Professor in the Division 
of Paediatric Haematology/Oncology 
and serves as Vice Chair for Outcomes 
Research in the Department of 
Paediatrics at the University of Alabama 
at Birmingham. She also serves 
as Associate Director for Outcomes 
Research at UAB Comprehensive Cancer 
Center. She has served or currently 
serves on the editorial boards of multiple 
journals, including the Journal of Clinical 
Oncology, Biology and Blood and Marrow 
Transplantation and Cancer Epidemiology, 
Biomarkers and Prevention; additionally, 
she serves as Section Editor for Cancer. Dr. 
Bhatia received her medical training from 
All India Institute of Medical Sciences, 
New Delhi, India, and Blood Banking, 
Haematology/Oncology and Bone 
Marrow transplantation training from the 
University of Minnesota where she also 
received her MPH in Epidemiology and 
completed a post-doctoral Fellowship. 
She previously served as faculty in the 
Department of Paediatric Oncology at 
City of Hope Comprehensive Cancer 
Center where she established and 
chaired the Department of Population 
Sciences. An internationally renowned 
leader in cancer survivorship and 
outcomes research, she has authored 
over 190 publications, and has been 
continually funded by the NIH and the 
Leukaemia Lymphoma Society since 
2000. She also serves on the Board of 
Directors for the American Society of 
Clinical Oncology. She serves on several 
Study Sections for the National Cancer 
Institute, and has received numerous 
awards, including the Frank H Oski 
Lectureship Award from the American 
Society of Paediatric Haematology 
Oncology and election to the American 
Society for Clinical Investigation and the 
Association of American Physicians.
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Setting Up a Long-Term Follow-Up Clinic
Developing a clinical program for childhood cancer survivors requires attention to several key services, including risk-based 
surveillance for late effects, risk-focused health education and promotion, and care coordination to address any identified health 
problems.  Additionally, the long-term follow-up clinic provides an ideal setting for the conduct of clinical survivorship research. 
Developing successful clinical and research programs for childhood cancer survivors requires assessment of institutional needs, 
determination of program goals and parameters, clear identification of the targeted population, selection of an appropriate 
model for care delivery, and development of the clinical and research staff and infrastructure necessary to support the program.   
Unlike other clinical services, cancer survivorship programs require a significant investment of time and effort in the preparation 
for and follow-up after each clinical visit; thus, challenges in developing and maintaining these programs may be encountered. 
Identification of opportunities, such as care partnerships, subspecialty referrals, downstream revenues, and unique platforms for 
research, is essential for sustaining survivorship program operations.  Despite these challenges, there are also rewards associated 
with development of specialised programs for childhood cancer survivors, including the provision of optimal risk-based care 
and the potential to develop an improved understanding of, and interventions to address, the late adverse consequences of 
treatment for childhood cancer. 

Survivorship
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Born 1958 in Malmö, Sweden. Qualified from Medical School at Lund University 
1987. Working at Skåne University Hospital in Lund since 1990. Qualified as a 
Paediatrician 1994. Appointed as Consultant in Paediatric Oncology in 2000. 
Specialist in Paediatric Oncology 2007 (Paediatric Oncology was not a speciality of 
its own in Sweden until 2007). Head of Paediatric Oncology & Haematology Lund 
2007-2010. Chairman SALUB (Swedish Working Group for Long-term Follow-up after 
Childhood Cancer) 2004-2012. Chairperson PanCare (Pan-European Network for 
Care of Survivors after Childhood and Adolescent Cancer) since 2008. Coordinator 
PanCareSurFup (Collaborative Project in the Seventh Framework Programme of 
the EU) since 2011. Work Package Leader in ExPO-r-Net since 2014. Board member 
of SIOPE since 2016. Special interest in late complications and survivorship issues 
after childhood cancer, long-term follow-up, nephrotoxicity, quality of life and bone 
sarcomas.

SECOND 
MALIGNANT 
NEOPLASMS 
AND 
RADIOTHERAPY



43

SPEAKER MIKE 
HAWKINS, DPHIL, PhD

PROFESSOR, CHAIR IN 
EPIDEMIOLOGY AND DIRECTOR 
OF THE CENTRE FOR CHILDHOOD 
CANCER SURVIVOR STUDIES
INSTITUTE OF APPLIED HEALTH 
RESEARCH
UNIVERSITY OF BIRMINGHAM
BIRMINGHAM, UK

E-mail: m.m.hawkins@bham.ac.uk

Professor Mike Hawkins is Chair in 
Epidemiology and Director of the 
Centre for Childhood Cancer Survivor 
Studies at the University of Birmingham 
in the UK. He established the Centre 
in 1998 with two 5-year programme 
grants to develop and undertake the 
British Childhood Cancer Survivor 
Study (BCCSS). The BCCSS was the first 
large-scale population-based cohort 
study to investigate the risks of a wide 
spectrum of adverse health and social 
outcomes among survivors of childhood 
cancer. The BCCSS originally comprised 
18000 5-year survivors of childhood 
cancer diagnosed in Britain between 
1940 and 1991; it has recently been 
extended to include corresponding 
5-year survivors diagnosed between 
1992 and 2006 and now comprises 
almost 35000 individuals. The Teenage 
and Young Adult Cancer Survivor 
Study (TYACSS) was established more 
recently and includes over 200000 
population-based 5-year survivors 
of cancer diagnosed at ages 15 to 39 
years in England and Wales between 
1971 and 2006 with funding from 
Cancer Research UK. Within the Centre 
there is an active research team and 
three students have gained their PhD 
degree within the past year analysing 
data from national and international 
collaborations. Mike Hawkins was a 
founding member of PanCare (Pan-
European Network for Care of Survivors 
of Childhood and Adolescent Cancer). 
He is currently Work Package Leader 
within PanCareSurFup awarded under 
FP-7. He was UK Principal Investigator 
for each of PROCARDIO and CEREBRAD 
awarded under FP-7 EURATOM funding 
and for GENE-RAD-RISK under FP-6 
EURATOM funding.

PanCareSurFup: risk of subsequent primary 
neoplasms among childhood cancer survivors
Survivors of childhood cancer experience substantial premature mortality and 
beyond 45 years from diagnosis subsequent primary neoplasms (SPNs) account 
for most of the excess number of deaths observed.  Among survivors aged under 
20 years bone cancer and soft tissue sarcomas are among the specific SPNs which 
account for the greatest number of excess SPNs, whilst among survivors aged over 
40 years digestive and genitourinary cancers are the specific SPNs which account for 
the greatest number of excess SPNs observed.
Consequently in PanCareSurFup we pooled individual patient data from both large-
scale population-based cohorts and smaller-scale hospital-based cohorts from across 
Europe which had complete ascertainment of SPNs.  Ultimately we assembled a 
cohort of approximately 70,000 individuals who had survived at least 5 years from 
diagnosis.  Nested within this underlying cohort were four matched-pair case-control 
studies relating to each of the following specific types of SPN: bone, soft tissue 
sarcoma, digestive and genitourinary cancer.  The current number of matched-pairs 
relating to these specific SPNs are 230, 245, 300 and 290, respectively.  Cumulative 
doses of individual cytotoxic drugs, cumulative dose of radiation to the anatomical 
site of SPN development in the case and the corresponding site in matched controls, 
and a sample of blood or saliva were collected whenever possible relating to each 
case and control.
Initial results from the cohort and case-control studies will be presented. Second m

alignant neoplasm
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SPEAKER CHRISTINE 
MAUZ-KÖRHOLZ, MD

ASSOC. PROF, PAEDIATRIC 
ONCOLOGIST, CONSULTANT 
LEUKAEMIA & LYMPHOMA
JUSTUS-LIEBIG-UNIVERSITY OF 
GIESSEN, UNIVERSITY HOSPITAL
PAEDIATRIC HAEMATOLOGY AND 
ONCOLOGY
GIESSEN, GERMANY

E-mail: christine.mauz-koerholz@
paediat.med.uni-giessen.de

Christine Mauz-Körholz is a paediatric 
oncologist and a Professor of Paediatrics 
and is head of the Paediatric Hodgkin 
Lymphoma Trial office in Giessen, Germany, 
and Scientific Secretary of the European 
Network for Paediatric Hodgkin Lymphoma 
(EuroNet-PHL) trial consortium. For more 
than a decade, her research has focused 
on conducting clinical trials for optimizing 
treatment and lowering treatment 
burden in children and adolescents with 
Hodgkin lymphoma. The main goal of 
the contemporary Hodgkin lymphoma 
trials is to significantly lower treatment 
toxicity for avoiding late effects in later life 
of Hodgkin lymphoma survivors, namely 
reduce radiotherapy burden to limit the 
rate of second malignancy and to eliminate 
gonadotoxic agents to preserve fertility in 
those young Hodgkin lymphoma survivors 
with childbearing potential. During the last 
couple of years, Prof. Mauz-Körholz has 
launched and chaired a global platform, 
the International Symposia for Childhood, 
Adolescent and Young Adult Hodkgin 
Lymphoma (ISCAYAHL) together with 
Prof. Monika Metzger, St Jude Children’s 
Research Hospital, Memphis, TN, USA. 
These meetings take place every three 
years and serve as a major forum for the 
Paediatric Hodgkin lymphoma community, 
globally. Another important initiative has 
been started, the “Staging-Evaluation-
and Response-Criteria.-Harmonisation-
Initiative (SEARCH for CAYAHL). Thereby, 
the comparability of clinical trials not 
only among paediatric consortia but also 
between paediatric and among adult trial 
consortia should eventually be possible; 
which is of tremendous value for trials with 
new agents. She has 82 peer-reviewed 
publications in international medical science 
journals.

Reducing the risk of SMN in Hodgkin lymphoma 
survivors by reducing radiotherapy
Hodgkin lymphoma (HL) is one of the most curable paediatric and adult 
cancers, with long-term survival rates now exceeding 90% after treatment 
with chemotherapy alone or combined with radiotherapy (RT). Of note, global 
collaboration in clinical trials within cooperative paediatric HLstudy groups has 
resulted in continued progress; however, survivors of paediatric HL are at high risk 
of potentially life-limiting second cancers and treatment-associated cardiovascular 
disease. Over the last three decades, all major paediatric and several adult HL 
study groups have followed the paradigm of response-based treatment adaptation 
and toxicity sparing through the reduction or elimination of RT and tailoring of 
chemotherapy. High treatment efficacy is achieved using dose-dense chemotherapy. 
Refinement and reduction of RT have been implemented on the basis
of results from collaborative group studies, such that radiation has been completely 
eliminated for certain subgroups of patients. Because paediatric staging and 
response criteria are not uniform, comparing the results of trial series among 
different paediatric and adult study groups remains difficult; thus, initiatives to 
harmonize criteria are desperately needed. A dynamic harmonization process is 
of utmost importance to standardize therapeutic risk stratification and response 
definitions as well as improve the care of children with HL in resource-restricted 
environments.
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MARTELLI, MD, PhD  

PROFESSOR OF PAEDIATRIC SURGERY
BICETRE HOSPITAL, (HÔPITAUX 
UNIVERSITAIRES PARIS-SUD, AP-HP)
LE KREMLIN BICETRE CEDEX, FRANCE

E-mail: helene.martelli@bct.aphp.fr

Cyrus Chargari, MD, PhD, graduated in 2009 
at the University of Paris VI. In July 2016 he 
became head of Brachytherapy Unit – Gustave 
Roussy Cancer Campus.
His research has mainly focused on 
brachytherapy, gynaecological cancers, 
radiobiology and late effects of irradiation, 
including secondary cancers. He is a 
member of the ESTRO, SFRO.
He is author or co-author of more than 
190 publications referenced on Pubmed/ 
Medline. His main teaching activities are 
in the era of brachytherapy and radiation 
biology for the French Military Health Service 
Academy, Ecole du Val-de-Grâce, Paris, Paris 
IX University and for International Atomic 
Energy Agency.

Brachytherapy combined with surgery for the 
conservative treatment of children with bladder 
neck and/or prostate rhabdomyosarcoma
Outcome of children treated in our department between 1991 and 2015 for a BP 
RMS and undergoing a multimodal approach combining a conservative surgery 
(partial cystectomy and/or partial prostatectomy) and a perioperative interstitial 
brachytherapy was prospectively documented. Prior to treatment, children had 
received chemotherapy with modalities depending on their risk group of treatment 
according to the European paediatric protocols. 100 patients were identified, 
median age of 28 months (5.6 months to 14 years). RMS subtype was embryonal in 
97% and alveolar in 3%. 85% were IRS-III and 11% were IRS-IV. Four patients were 
treated at relapse. Median number of chemotherapy cycles was 6 (range: 4–13). 
After surgery, 63% of patients had a macroscopical tumour residuum. Five patients 
underwent a brachytherapy boost before pelvic radiotherapy because of nodal 
involvement and 95% had exclusive brachytherapy, median dose of 60 Gy. With 
median follow-up of 48 months (range: 5 months-25.5 years), local relapses were 
reported in 7%. Five year event-free and overall survival rates were 84% (95%CI: 
80–88%) and 91% (95%CI: 87–95%), respectively. Tumour size > 5 cm correlated with 
a higher risk of relapse. At last follow-up, most survivors presented with only mild 
to moderate genito-urinary sequelae and a normal diurnal urinary continence. Five 
patients required a secondary total cystectomy: 3 for a nonfunctional bladder and 
2 for relapse. To conclude, this conservative strategy yielded to satisfactory local 
control rates and satisfactory functional results. Longer follow-up will be required to 
ensure that the functional results are maintained over time.
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SPEAKER CYRUS 
CHARGARI, MD, PhD

PROFESSOR OF RADIATION ONCOLO-
GY , RADIOTHERAPY DEPARTMENT
GUSTAVE ROUSSY CANCER CAMPUS
VILLEJUIF, FRANCE, FRENCH ARMED 
FORCES BIOMEDICAL RESEARCH 
INSTITUTE, BIOLOGICAL EFFECTS OF 
IRRADIATIONS, BRETIGNY SUR ORGE 

E-mail: cyrus.chargari@gustaveroussy.fr

Head of the Department of Paediatric 
Surgery of Universitary Hospitals Paris-Sud 
(Assistance Publique Hôpitaux de Paris)
Topics: surgical oncology and hepatobiliary 
surgery with liver transplantation.
Member of the SIOP since 1990, I have 
been one of the founding members of the 
International Society of Paediatric Surgical 
Oncology (IPSO), local organiser of the IPSO 
meeting in 1994 in Paris and President of 
IPSO from 2004 to 2006.
Member of the National Academia of 
Surgery since 2013.
My main interests are soft tissue 
sarcomas (I am the surgical coordinator 
of the EpSSG from 2005), germ cell 
tumours, neuroblastomas and liver 
tumours.&
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CHAIR KIM 
VETTENRANTA, MD, PhD

CHIEF, DIVISION OF PAEDIATRIC 
HAEMATOLOGY-ONCOLOGY AND 
STEM CELL TRANSPLANTATION
UNIVERSITY OF HELSINKI AND 
HOSPITAL FOR CHILDREN AND 
ADOLESCENTS
HELSINKI, FINLAND

E-mail: kim.vettenranta@hus.fi

Dr Vettenranta has been trained in paediatric haematology-oncology at the 
University of Helsinki, Washington University in St. Louis, MO, and the Bristol Royal 
Hospital for Sick Children. He has worked at the Division of Paediatric Haematology-
Oncology and Stem Cell Transplantation, Helsinki University Hospital in Helsinki, 
Finland since 1996, first as a Consultant in Paediatric Haematology-Oncology and 
since 2013 as the Chief of the Division. His unit is the largest in Finland and the sole 
one to perform paediatric allogeneic SCTs as one of the three largest units within 
Scandinavia. His has published more than 120 original publications in peer-reviewed 
key journals in the field and his research has focused on clinical and more theoretical 
aspects of paediatric stem cell transplantation. He is a member of the Board of the 
Paediatric Diseases Working Party of the EBMT.

SCT/AML
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Late complications after stem cell transplantation
Hematopoietic cell transplantation (HCT) is used with curative intent for 
malignancies at a high risk for relapse or those that are refractory to conventional 
chemotherapy. Advances in transplant strategies have yielded steady improvements 
in survival (10% per decade); 5-year survival rates exceed 70% for patients who 
survive the first two years after HCT. However, cure of the underlying malignancy 
is not accompanied by full restoration of health. In fact, HCT survivors carry 
a substantial burden of morbidity due to the development of chronic health 
conditions (e.g., second cancers, heart failure, pulmonary toxicity, etc.). In fact, 
the burden of morbidity is significantly higher among HCT survivors, as compared 
with those treated with conventional therapy. These post-HCT health conditions 
are directly related to therapeutic exposures and their risk may be modified by 
comorbidities. Importantly, the cumulative incidence of life-threatening or fatal 
complications increases from 9% at 2 years after HCT to 35% at 10 years; these 
complications are the leading cause of premature mortality among HCT recipients. 
Furthermore, there is significant inter-individual variability in the risk of these 
conditions for any given therapeutic exposure, suggesting the role for genetic 
susceptibility. Finally, HCT is an expensive procedure, and the long-term economic 
burden of HCT to the survivor or the healthcare system (likely to be substantial, 
given the high burden of morbidity) remains unknown, and needs to be studied.

SPEAKER SMITA BHATIA, 
MD, MPH

PROFESSOR, PAEDIATRIC 
HAEMATOLOGY/ONCOLOGY
VICE CHAIR, DEPARTMENT OF 
PAEDIATRICS DIRECTOR, INSTITUTE 
FOR CANCER OUTCOMES AND 
SURVIVORSHIP - UAB SCHOOL OF 
MEDICINE - ASSOCIATE DIRECTOR, 
UAB COMPREHENSIVE CANCER 
CENTER UNIVERSITY OF ALABAMA AT 
BIRMINGHAM, ALABAMA, USA

E-mail: sbhatia@peds.uab.edu

Smita Bhatia is Professor in the Division 
of Paediatric Haematology/Oncology 
and serves as Vice Chair for Outcomes 
Research in the Department of 
Paediatrics at the University of Alabama 
at Birmingham. She also serves 
as Associate Director for Outcomes 
Research at UAB Comprehensive Cancer 
Center. She has served or currently 
serves on the editorial boards of multiple 
journals, including the Journal of Clinical 
Oncology, Biology and Blood and Marrow 
Transplantation and Cancer Epidemiology, 
Biomarkers and Prevention; additionally, 
she serves as Section Editor for Cancer. Dr. 
Bhatia received her medical training from 
All India Institute of Medical Sciences, 
New Delhi, India, and Blood Banking, 
Haematology/Oncology and Bone 
Marrow transplantation training from the 
University of Minnesota where she also 
received her MPH in Epidemiology and 
completed a post-doctoral Fellowship. 
She previously served as faculty in the 
Department of Paediatric Oncology at 
City of Hope Comprehensive Cancer 
Center where she established and 
chaired the Department of Population 
Sciences. An internationally renowned 
leader in cancer survivorship and 
outcomes research, she has authored 
over 190 publications, and has been 
continually funded by the NIH and the 
Leukaemia Lymphoma Society since 
2000. She also serves on the Board of 
Directors for the American Society of 
Clinical Oncology. She serves on several 
Study Sections for the National Cancer 
Institute, and has received numerous 
awards, including the Frank H Oski 
Lectureship Award from the American 
Society of Paediatric Haematology 
Oncology and election to the American 
Society for Clinical Investigation and the 
Association of American Physicians.



49

SPEAKER HENRIK HASLE, 
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PROFESSOR IN PAEDIATRIC 
HAEMATOLOGY-ONCOLOGY
DEPARTMENT OF PAEDIATRICS
AARHUS UNIVERSITY HOSPITAL 
SKEJBY
AARHUS N, DENMARK 

E-mail: hasle@dadlnet.dk

Henrik Hasle is Professor in paediatric 
haematology/oncology at the 
Department of Paediatrics, Aarhus 
University Hospital Skejby in Aarhus 
Denmark.
Henrik Hasle received his doctor 
of medicine degree from Odense 
University, Denmark. He trained in 
epidemiology, haematology and 
pediatrics at Odense University Hospital 
where he also completed a research 
fellowship in pediatric oncology with 
a thesis on myelodysplastic syndrome. 
Since 2000 Consultant and Associate 
Professor in Pediatric Haematology/
Oncology at Aarhus University Hospital 
Skejby in Aarhus Denmark and was 
awarded full professor in 2009.
Henrik Hasle is a founding member 
of the European Working group 
on Myelodysplastic Syndromes in 
Childhood (EWOG-MDS) and served as 
chairman of the group 1998-2002. 
Henrik Hasle was the chairman of the 
AML group of the Nordic Society for 
Pediatric Haematology and Oncology 
(NOPHO) 2002 to 2010 and continues 
as responsible for the data managing of 
the NOPHO-AML protocols.
Henrik Hasle is the chairman of the 
International-BFM-AML group from 
2016.
Henrik Hasle is the author or co-author 
of more than 210 peer-reviewed 
journal articles, mainly dealing with 
myeloid leukaemia in children, genetic 
predisposition to cancer, and late 
effects after cancer therapy.

Late complications in survivors of AML
Over the last four decades the survival of acute myeloid leukaemia (AML) in children 
has gradually in-creased to 70% in high-income countries. The therapy is very 
intensive and associated with many acute and long-term side effects. The therapy 
consists of intensive chemotherapy based upon cytarabine and anthracycline and in 
selected patients hematopoietic stem cell transplantation (HSCT). 
Late cardiotoxicity is prevalent due to the high cumulative doses of anthracyclines. 
The degree of toxici-ty depends on the type and dose of anthracycline, time of 
infusion and relapse. Renal abnormalities have been observed in AML survivors 
but mostly after HSCT. Hearing problems have been noted and may be related 
to the frequent use of aminoglycosides. Data on secondary malignancies after 
AML are sparse but the risk seems relatively low but may be underreported. The 
health-related quality of life and social outcome in children with AML treated with 
chemotherapy are comparable to those of their sib-lings.
HSCT is associated with more endocrinological late effects including infertility 
compared with chemo-therapy alone. On the other hand HSCT may reduce the 
relapse rate that by itself is a major risk factor for late effects. It is a delicate balance 
deciding whether AML patients should be spared relapse or the long-term morbidity 
of HSCT. Reducing the relapse risk is an effective way of reducing late toxicity and 
more targeted therapy and improved risk group stratifications are needed.
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SPEAKER CHRISTINA 
PETERS, MD, PhD 

PROFESSOR OF PEDIATRICS
ST. ANNA CHILDREN’S HOSPITAL
VIENNA, AUSTRIA

E-mail: christina.peters@stanna.at

Dr. Christina Peters is Professor of 
Paediatrics at the Department of 
Stem Cell Transplantation of St. Anna 
Children’s Hospital in Vienna, Austria 
and is Principal Investigator of active 
studies within the EBMT and IBFM for 
the treatment of paediatric leukaemia.  
Her research interests are as follows: 
• allogeneic haematopoietic
 transplantation in children and
 adolescents with malignant
 and non-malignant diseases
 from related and unrelated
 donors 
• infectious  and toxic
 complications after stem cell
 transplantation 
• adoptive therapies for
 haematological malignancies
• family oriented rehabilitation
 for children with life
 threatening diseases
Dr. Peters chaired the EBMT Paediatric 
Diseases Working Party between 2008 
and 2014.
She authored and co-authored 
numerous papers in peer-review 
journals such as Lancet, New England 
Journal of Medicines, Journal of 
Clinical Oncology, Biology of Blood 
and Marrow Transplantation, Bone 
Marrow Transplantation, Blood, Vox 
Sanguinis, Leukaemia, Haematologica, 
British Journal of Haematology, and The 
Pediatric Clinics of North America. 
As an expert speaker Dr. Peters 
presented a variety of topics on the 
occasion of many symposia, meetings 
and seminars.  
She acts as a regular reviewer of 
publications for haematology, paediatric 
and leukaemia journals. Prof. Peters is 
member of many professional societies 
including IBFM, IBMTR, the German 
and Austrian Society of Paediatric 
Haematology.  
Furthermore, Dr. Peters is a member 
of the Paediatric Advisory Board of 
the Austrian Ministry of Health and 
member of the ENPREMA (European 
Network Paediatric Research at EMA). 

Total body irradiation for children with ALL – still 
necessary before allogeneic HSCT?
Allogeneic hematopoietic stem cell transplantation (HSCT) from HLA-identical 
siblings or well-matched unrelated donors has become standard of care for children 
with high-risk acute lymphoblastic leukaemia (ALL). Most of this children received 
myeloablative conditioning regimen prior to transplantation and the majority of 
them underwent total body irradiation (TBI). However, the long-term effects of 
TBI in children and adolescents are severe and include not only organ dysfunction, 
growth retardation but also a lifelong risk for secondary malignancies. Although 
some papers report on the feasibility of non-TBI conditioning, so far no prospective 
study showed superior or even comparable outcome results with chemotherapy-
based conditioning regimen. Therefore, a big consortium of ALL study groups and 
paediatric transplantation societies initiated a multinational randomized, controlled 
prospective phase II trial “ALL SCTped FORUM ( “For Omitting Radiation Under 
Majority age”). The primary objective is to investigate whether a non-TBI containing 
conditioning results in a non-inferior survival as compared to conditioning with 
TBI/Etoposide. All children above 4 years of age with a matched sibling (MSD) or 
a well-matched unrelated donor (MUD) are eligible for randomization between a 
conditioning regimen consisting of TBI/etoposide or a chemo-conditioning (either a 
combination of fludarabine/thiotepa/busulfan or fludarabine/thiotepa/treosulfan 
– according to national preference). All patients without a MSD/MUD and/or below 
4 years of age will receive chemo-conditioning. We expect 1000 patients within 5 
years. So far, 19 countries in 5 continents opened the trial and 5 will follow within 
the next months.
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FRANDSEN, MD, PhD

CONSULTANT, DEPARTMENT 
OF PEDIATRIC HAEMATOLOGY/
ONCOLOGY
THE CHILD AND YOUTH CLINIC  
COPENHAGEN UNIVERSITY HOSPITAL, 
RIGSHOSPITALET, COPENHAGEN, 
DENMARK

E-mail: thomas.leth.frandsen@regionh.
dk

Thomas Leth Frandsen is a Consultant, PhD, at Copenhagen University Hospital, 
Rigshospitalet, Child and Youth Clinic.  He works as a clinician and researcher at the 
Pediatric Haematology and Oncology Department. He has a PhD in experimental 
invasion/metastasis but has for the last 10 years focused on clinical research in 
Acute Lymphoblastic Leukaemia (ALL) in childhood with a focus on acute and longer 
term toxicity related to treatment, including pancreatitis and skeletal complications. 
Dr. Frandsen is national Principal Investigator in several multinational clinical trials 
in ALL and Chair of the Nordic/Baltic Working Group on toxic events in ALL. Thomas 
Frandsen has published 34 papers in peer-reviewed international medical science 
journals.

SKELETAL 
LATE EFFECTS

Skeletal late effects
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NIINIMÄKI, MD, PhD

PAEDIATRIC ONCOLOGIST
OULU UNIVERSITY HOSPITAL
OULU, FINLAND

E-mail: riitta.niinimaki@oulu.fi

Dr. Riitta Niinimäki is a Consultant in 
Paediatric Haematology and Oncology, 
Department of Paediatrics, Oulu 
University Hospital, Finland.
She received her medical degree in 
2001 from the University of Oulu, 
specialist in paediatrics in 2010 and 
subspecialist in paediatric haematology 
and oncology in 2013. She spent 9 
months in the Bone Marrow Transplant 
Unit at the Bristol Royal Hospital 
for Children during her training in 
paediatric haematologist.
The main focus of Niinimäki’s research 
has been osteonecrosis in patients 
with cancer. She defended a her PhD 
thesis at Oulu University in 2014, with 
focus on osteonecrosis in children, 
adolescents and young adults treated 
for cancer. After the PhD study her 
research interest has remained in 
osteonecrosis, and her study group 
has published a new radiological 
classification system of osteonecrosis in 
patients with cancer.

Osteonecrosis after childhood cancer
Treatment-related late effects have increasingly become important, since the 
majority of children with cancer become long-term survivors. Osteonecrosis (ON) 
is a potential sequel in children with malignancy, especially after leukaemia and 
lymphoma. 
The reported incidence of ON has varied from 0.4% to 71.8% depending on the 
definition of ON, primary diagnosis, treatment protocol, study design, and selection 
of patients. The recognised clinical risk factors for ON include age above 10 years 
at diagnosis, female gender, corticosteroid therapy, high body mass index, and 
hematopoietic stem cell transplantation.
The majority of paediatric cancer patients with ON identified with MRI screening 
remain asymptomatic. However, ON may cause severe pain, loss of function, 
and even collapse of the joint. The long-term consequences of symptomatic or 
asymptomatic ON are not very well known. 
The location and extend of ON has a great influence on the clinical significance 
of the disease. Small lesions located at a distance from the joints are usually 
asymptomatic, whereas larger lesions located close to the weight-bearing joints may 
lead to collapse of the articular surface, and require total joint arthroplasty. 
Recently introduced a non-joint-specific-classification system allows the grading all 
ON lesions regardless of the site of the ON lesion in patients with cancer. The new 
classification will hopefully improve the clinical assessment of the significance and 
late consequences of ON.
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RESEARCH ASSOCIATE
ST. JUDE CHILDREN’S RESEARCH 
HOSPITAL
MEMPHIS, TENNESSEE, USA

E-mail: seth.karol@stjude.org

Seth Karol is a Research Associate in 
the Comprehensive Cancer Center at 
St. Jude Children’s Research Hospital 
in Memphis, Tennessee. He attended 
Duke University where he received a 
bachelor’s in science in biology. He then 
attending Ohio State University where 
he received his doctor of medicine. He 
trained in paediatrics at the University 
Hospitals of Cleveland where he also 
served as chief resident. Seth trained 
in paediatric haematology/oncology 
at St. Jude. There, he has worked in 
the lab of Dr. Mary Relling and has 
focused on the genetics of therapy 
induced osteonecrosis in children with 
acute lymphoblastic leukaemia. He 
has published two papers describing 
genome-wide analyses these genetic 
risks in recent protocols, and will focus 
on these and other recent findings in 
his presentation.

Genetic risk factors for osteonecrosis during therapy 
for acute lymphoblastic leukaemia
Serial therapy improvements have greatly improved survival for children diagnosed 
with acute lymphoblastic leukaemia (ALL), the most common childhood malignancy. 
However, therapy intensification has resulted in additional skeletal toxicities for 
patients both during and after therapy. Osteonecrosis (frequently termed avascular 
necrosis) is the most debilitating of these toxicities. While several clinical factors 
have been identified which are associated with the development of osteonecrosis, 
the underlying basis of this toxicity remain poorly understood. While candidate gene 
studies provided the first insight into the genetic predisposition to osteonecrosis, 
these factors do not appear to increase the risk of osteonecrosis in patients treated 
with current therapies. Genome-wide association studies of cooperative group 
and multicenter trials have recently suggested novel genetic risks for osteonecrosis 
development. A recent meta-analysis evaluated patients treated on Children’s 
Oncology Group (COG) protocol AALL0232, St. Jude Children’s Research Hospital 
Total XV protocol, and patients treated for benign diseases with steroids who 
subsequently developed osteonecrosis. This analysis identified variants annotated to 
glutamate receptors, including GRIN3A, strongly associated with the development 
of osteonecrosis. A separate analysis evaluating children under the age of 10 treated 
on two COG protocols also identified glutamate receptor variants strongly associated 
with osteonecrosis. This analysis also identified associations between variants 
located in enhancers of mesenchymal stem cells and osteonecrosis. Together, these 
data provide new insight into the pathophysiology of osteonecrosis which may allow 
better diagnosis and treatment in the future.

Skeletal late effects
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SPEAKER SIGNE SLOTH 
MOGENSEN, MD 

PHD STUDENT
DEPARTMENT OF PAEDIATRICS AND 
ADOLESCENT MEDICINE
COPENHAGEN UNIVERSITY HOSPITAL 
RIGSHOSPITALET
COPENHAGEN, DENMARK

E-mail: signe.sloth.morgensen@
regionh.dk

Signe Sloth Mogensen graduated from 
Copenhagen University as a medical 
doctor in June 2011. She had her 
internship in an Emergency Department 
and in a General Practice. She has one 
year clinical training in the Department 
of Paediatrics and Adolescent Medicine 
and six months at the  Department 
for Neonatology at Rigshospitalet, 
Copenhagen. Her previous research 
has focussed on pubertal development 
where she has published two papers 
regarding precocious puberty. Since 
2013 she has been working with 
research in paediatric oncology and 
in spring 2014 she was enrolled 
as a PhD student with a research 
project focussing on osteonecrosis 
in children and young adults with 
acute lymphoblastic leukaemia. She 
is a member of the Nordic Society of 
Paediatric Haematology and Oncology 
(NOPHO) and Chair of the NOPHO 
Skeletal Complication Group.

Osteonecrosis and Acute Lymphoblastic Leukaemia 
treatment – a NOPHO study
Group: Signe Sloth Mogensen (presenting), Kjeld Schmiegelow, Arja Harila-Saari, 
Birgitte Klug, Riitta Niinimäki, Ellen Ruud, Solveig Hafsteinsdottir, Laimonas 
Griškevicius, Kadri Saks, Kathrine Grell, Ida Hed Myrberg, Peder Skov Wehner, 
Thomas Leth Frandsen. 
Keywords: Osteonecrosis, Hyperlipidemia, Acute Lymphoblastic Leukaemia, 
Asparaginase, Glucocorticosteroids. 
Background: Osteonecrosis (ON) is a lifelong complication to acute lymphoblastic 
leukaemia treatment (ALL), caused by glucocorticosteroids and asparaginase, 
causing pain and impaired joint mobility, reducing quality of life. With ALL cure rates 
at 85%, addressing this issue is of major importance.
Methods: Data was collected from 1509 patients treated according to the same 
protocol, NOPHO ALL2008, from age 1-45 years. We investigated:
1) Incidence, presentation and potential risk factors of ON.
2) Hyperlipidemia as a risk factor for ON.
Results: 67 patients were diagnosed with symptomatic ON, and 5-year cumulative 
incidence was 6.3%. Incidence was significantly higher in adults than children. 
The highest 5-year cumulative incidence of 28% was found in female teenagers. 
Median time from ALL diagnosis to ON was 540 days. 33 patients (49%) had grade 
4, 31 (46%) grade 3, one (1.5%) grade 2 and two (2.5%) were lacking data. 26 
patients reported multiple joints affected at time of ON diagnosis and 37 reported 
a single joint, mainly knee and hip. 22 patients underwent surgery, of whom 14 had 
arthroplasty performed. Peak-cholesterol and peak-triglycerides was significantly 
higher in ON cases. Based on cut off levels of peak-cholesterol and peak-triglycerides 
we found significantly increased risk of developing ON with high peak levels. 
Conclusion: 5-year cumulative incidence of ON was 6.3% and especially high in 
female teenagers (28%). Of 67 ON patients, 22 had surgery and we found that being 
affected in hip, knee or multiple joints were risk factors for developing severe ON. 
Hyperlipidemia is a risk factor for ON. 
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Skeletal late effects in childhood cancer survivors – 
ALICCS cohort study
Bone development and metabolism is a dynamic process, especially during 
childhood. Osteonecrosis and reduced bone mass have been described in children 
and adolescents during cancer treatment but less is known about the long-term 
effects on the skeletal system. Methods: A cohort of 26.547 one-year cancer 
survivors diagnosed before 20 year of age was identified in the national cancer 
registries of Denmark, Finland, Iceland and Sweden and a cohort of 163.957 
population controls was selected from the respective national population registries. 
By linking study participants to national hospital registries the observed numbers 
of first-time hospital contacts for acquired skeletal disorders were compared with 
the expected numbers in the population cohort. In addition, we identified study 
participants and controls in national arthroplasty registries. Results: In total, 2084 
childhood cancer survivors were diagnosed with skeletal disorders, yielding a 
standardized hospitalization rate ratio (SHRR) of 1.20 (95% CI, 1.15-1.26) and an 
overall absolute excess risk of 86 (63-110) per 100.000 person-years. We observed 
an increased risk among the survivors for osteonecrosis SHRR 12.89 (8.62-19.28), 
osteoporosis 3.27 (2.62-4.09), osteoarthritis 1.28 (1.13-1.44) and fractures 1.13 
(1.07-1.19), especially osteoporotic fractures 1.34 (1.20-1.49). The risk and pattern 
of skeletal disorders varied between different cancer groups, gender and age 
groups but the increased risk continued throughout life. Conclusion: Childhood 
cancer survivors have a lifelong increased risk of skeletal disorders. To decrease the 
burden of late effects in childhood cancer survivors, assessment of skeletal health is 
important both during treatment and in the long- term follow-up.

Skeletal late effects
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M. VAN DEN BERG – G: 09 

Effect of cancer and its treatment on ovarian function markers in long-term female survivors of childhood cancer.  

AIM: To investigate which chemotherapeutic agents and radiation body sites are dose-dependently associated with ovarian function markers in 
female childhood cancer survivors (CCSs). 
METHODS: The study is part of the DCOG LATER-VEVO study, a nationwide retrospective cohort study on female fertility of Dutch 5-year CCSs. 
The control group consisted of sisters of survivors and females from the general population. Study outcomes included levels  of AMH, FSH, 
inhibin B, and number of antral follicles (AFC). 
RESULTS: Clinical data were available for 629 CCSs and 432 controls. Overall, CCSs were at increased risk of having low AMH levels (<0.5 µg/L) 
and elevated FSH levels (>10 U/L) (OR(95% CI) 5.1(1.2-21.4) and 12.8(2.1-76.8), respectively), while the risk of low AFC (≤5 follicles) as well as 
low inhibin B levels (<20 ng/L) was not significantly increased (1.9(0.5-7.0) and 0.9(0.3-2.6), respectively). Multivariable analysis identified a 
significant negative dose-effect relation for AMH levels for the following treatment modalities: cyclophosphamide, procarbazine, radiation to 
the lower abdomen/pelvis, and TBI (p-value for trend 0.01, <0.001, <0.001, and <0.001, respectively), while increasing doses of procarbazine, 
radiation to the lower abdomen/pelvis, and TBI were associated with lower AFC, higher FSH, and lower inhibin B levels (p-values for trend: AFC: 
0.001, <0.001, and <0.001, respectively; FSH and inhibin B: all <0.001).
CONCLUSION: CCSs treated with procarbazine, lower abdominal/pelvic radiation, or TBI are at risk of a reduced ovarian function, with higher 
doses leading to low AMH, AFC, inhibin B levels and elevated FSH levels. Treatment with cyclophosphamide seemed to affect AMH levels only. 
This work was supported by the Dutch Cancer Society (grant no. VU 2006-3622) and by Foundation Children Cancer Free.

C.THOMAS-TEINTURIER – G: 12 

Pregnancy outcome in female childhood cancer survivors

BACKGROUND: This study was undertaken to evaluate the uterine radiation dose-volume effects on pregnancy outcome after childhood 
cancer: miscarriage, stillbirth,  gestational diabetes, hypertension, prematurity, birthweight and congenital malformations in live-born offspring. 
Patients and Methods: We studied pregnancy outcomes among 912 female survivors of childhood cancer for whom uterine radiation dose-
volume evaluations were undertaken using individual patient adjusted voxel phantoms.
RESULTS: Among 912 women (mean age at cancer: 4.5 years, mean age at questionnaire: 41 years), 488 answered the pregnancy 
questionnaire. We recorded 1096 pregnancies, of which 859 live-born offspring, 12 still-birth, 117 miscarriages, 14 therapeutic abortion. 
Hypertension occurred in 9% and gestational diabetes in 5.8 % of women. Among 846 singleton live-births, we observed 30% prematurity 
(<37 WG), 23% severe prematurity (<32 WG), 14% IUGR (birthweight <10th percentile), 5% severe IUGR (<3rd percentile) and 5.4% congenital 
abnormalities. In a multivariate analysis, adjusting for age at diagnosis, number of chemotherapy drugs, number of pregnancy, partner age, 
age at pregnancy, use of tobacco or alcohol, the uterine volume percentage that received radiation dose above 10 Gy increased the risk of 
miscarriage (RR: 3.8, 95%CI 1.8-7.9, p=0.0003), the uterine volume percentage that received more than 20 Gy increased the risk of prematurity 
(RR: 14, 95%CI 5.2-38.1, p<0.0001), but had no influence on IUGR occurrence.
CONCLUSION: The offsprings of female cancer survivors are at risk for low birthweight and premature birth. Women who receive more than 
10 Gy on a substantial uterine volume are at increased risk of miscarriage and premature labor.

C. SIGNORELLI – L: 20

Evaluation models of survivorship care: why are so many survivors disengaged from long term follow-up care?

BACKGROUND & AIM: Following cure, three-in-four childhood cancer survivors (CCS) experience life-altering and threatening treatment-
related conditions. Long term follow-up (LTFU) care is therefore recommended for the detection and management of such ‘late effects’. This 
binational study explores LTFU non-attendance in CCS. 
METHOD: CCS and parents (of CCS under 16 years) were surveyed regarding their follow-up care experiences and preferences. Data was 
analysed using SPSS23.0. 
RESULTS: 365 CCS (mean age 26.81years, mean time since diagnosis 19.66years) and 188 parents (child’s mean age 12.47years, mean time 
since diagnosis 9.54years) were surveyed. Forty-seven percent of CCS do not attend clinic, and reported significantly greater dissatisfaction with 
the alternate care they currently receive (50% versus 16% of clinic attendees dissatisfied, p<0.001). Despite not attending, CCS recognised the 
importance of LTFU to gain information about late effects (98%) and screening (95%), get reassurance about their health (98%) and clearance 
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for second cancers (93%). Barriers to attendance were more frequently reported in non-attendees compared to clinic attendees, including 
unawareness of LTFU (37% vs 2% respectively, p<0.001), cost of attending (10% vs 5% attendees, p=0.035), and lack of prompts/reminders 
to attend (22% vs 10%, p<0.001). Older age at study participation (p=0.016), female gender (p=0.028), and higher number of total reported 
barriers (p<0.001) were associated with poor LTFU attendance.
CONCLUSIONS: Empowering survivors to coordinate their complex care is crucial to ensure CCS remain in essential, life-long care. 
Consideration of barriers and motivating factors for LTFU attendance will help survivors navigate alternate pathways to overcome barriers to 
receiving care.

V. MORSELLINO – P: 06

 Psychological impact of the delivery of a treatment summary and follow-up recommendations on long-term 

survivors and their families

BACKGROUND AND AIM: Treatment summaries are often unavailable to long-term survivors, in particular to those treated several years 
ago. Within the DOPO project (Diagnosis, Prevention and Observation after Oncologic Therapy) a prototype of what will be the Survivorship 
Passport was given to survivors attending our late effects clinic. The aim was evaluate the psychological and emotional impact of this document 
on the survivors and/or his/her relatives. 
METHOD: Between 2012 and 2015 treatment summaries and recommendations for screening were given to survivors or their parents during a 
follow-up visit, after an extensive interview, and a Likert questionnaire was sent by mail 3 months later.
RESULTS: Out of 314 mailed questionnaires, 190 were returned (response rate 60%) from 96 and 94 females with a median age at follow-up 
of 17.5 years (IQR 12-22) and after a median follow-up since end of therapy of 9 years (IQR 6-15). Overall, 97% of survivors or their families 
agreed or strongly agreed on the utility of receiving the 'passport'. 85% reported an increased awareness about their health status and need of 
follow-up. 52% reported modifications in their lifestyle. 77% shared the passport with their family doctor. However a 82% of survivors reported 
an increase of their anxiety related to health consequences that was more pronounced among those with a longer follow-up. 
CONCLUSIONS: The provision of a treatment summary with recommendations for follow-up is very well accepted by survivors. Strategies to 
better communicate health risks should be improved in order to avoid unnecessary psychological burden on survivors.

J. C. TEEPEN – M: 06

 Chemotherapy-related risks of subsequent solid cancer, breast cancer, and sarcoma among childhood cancer 

survivors: a DCOG LATER cohort study.

BACKGROUND: Radiotherapy for childhood cancer is an established risk factor for subsequent solid cancers. However, effects of chemotherapy 
are less well described. We evaluated the roles of chemotherapy on subsequent solid cancer risk in a large Dutch cohort of childhood cancer 
survivors (CCS) with a unique level of detail on chemotherapy data. 
METHOD: The DCOG LATER cohort includes 6,168 five-year CCS treated before age 18 between 1963 and 2002. Subsequent cancers were 
identified by cancer and pathology registry linkages and medical chart review. We calculated standardized incidence ratios (SIRs) and used 
multivariable Cox regression analyses (time scale: attained age) to evaluate chemotherapy-associated risks, adjusting for all other treatment 
aspects, including radiotherapy.
RESULTS: During a median follow-up of 20.7 years, 262 subsequent cancers were observed vs. 50.4 expected (SIR=5.2; 95% confidence interval 
(CI): 4.6-5.9). Absolute excess risk was 20.4/10,000 person-years. Risk of any solid cancer was increased in patients exposed to doxorubicin 
(hazard ratio (HR)=2.5; 95% CI: 1.6-3.8 for highest dose tertile (>443 mg/m²) vs. no doxorubicin) and ifosfamide (HR=1.8; 95% CI: 1.1-2.7). 
Female breast cancer risk was also increased after exposure to doxorubicin (HR=5.8; 95% CI: 2.7-12.5 for highest dose tertile vs. no doxorubicin) 
and ifosfamide (HR=3.4; 95% CI: 1.3-8.8). Bone/soft tissue sarcoma risk was increased in patients treated with cyclophosphamide (HR=4.0; 95% 
CI: 1.9-8.3 for highest dose tertile (>9400 mg/m²) vs. no cyclophosphamide) and ifosfamide (HR=2.7; 95% CI: 1.3-5.9). 
CONCLUSIONS: Doxorubicin, ifosfamide, and cyclophosphamide appear to be associated with elevated subsequent solid cancer risk, beyond 
established effects of radiotherapy.

L. TURCOTTE – M: 01

 Reduced risk for subsequent neoplasms with temporal changes in treatment exposure: a report from the Childhood 

Cancer Survivor Study

BACKGROUND & AIM: Limited data exist on whether historical changes in therapeutic exposure have altered subsequent neoplasm (SN) risk 
among survivors of childhood cancer.
Methods: Occurrence of SNs was evaluated in 23,603 5-year survivors diagnosed <21 years of age from 1970-1999. Cumulative SN incidence 
and 95% confidence intervals (CI) at 15 years post-diagnosis were calculated. Piecewise exponential models assessed changes in rates by 
treatment years, adjusting for demographic and clinical characteristics. 
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RESULTS: With 374,638 person-years at risk, 3,115 SNs (1,026 subsequent malignant neoplasms [SMNs], 233 benign meningiomas, and 1,856 
non-melanoma skin cancers [NMSCs]) among 1,639 survivors were reported and validated. Exposure to therapeutic radiation decreased by 
treatment decade (67%, 52%, 41%), while use of chemotherapy increased. Fifteen-year cumulative incidence of SMNs was lower for survivors 
diagnosed in the 1990s (1.6%, 95% CI 1.4-1.9) vs. 1970s (2.3%, 95% CI 2.0-2.7, p=0.001). A similar decline was seen for NMSCs (0.1%, 95% 
CI 0.1-0.2 vs. 0.7%, 95% CI 0.6-1.0, p<0.001). After adjusting for demographics, incidence rates declined for every 5-year treatment interval 
for SMNs (RR=0.87, 95% CI 0.82-0.93, p<0.001), NMSCs (RR=0.75, 95% CI 0.67-0.84, p<0.001), and meningiomas (RR=0.85, 95% CI 0.75-0.97, 
p=0.013). Inclusion of radiation dose in multivariable models, but not chemotherapy doses, attenuated the relative rates (RR=0.96, 0.85, and 
1.03, respectively), suggesting that declines were largely attributable to changes in radiotherapy. 
CONCLUSIONS: Although survivors remain at increased risk for SNs, risk is reduced for survivors diagnosed in more recent years. Reductions in 
treatment exposure, particularly radiation, have contributed to the decreased risk.

G.V. SOERENSEN – L:24

 Long-term disease-specific hospitalization in survivors of childhood leukemia in the “Adult Life after Childhood 

Cancer in Scandinavia” (ALiCCS) Cohort

BACKGROUND & AIM: With a growing population of childhood leukemia survivors, characterization of long-term health consequences 
has become increasingly important. We aim to give a comprehensive description of the somatic disease-specific hospitalization with results 
reported separately for ALL, AML and CML survivors.
METHODS: The cohort is part of the Adult Life after Childhood Cancer in Scandinavia (ALiCCS) study comprising 32,791 patients diagnosed 
with cancer before age 20 from 1960 through 2008 in Denmark, Sweden, Iceland or Finland. Five population comparisons matched to each 
childhood cancer patient served as the comparison cohort. A total of 4,153 five-year survivors of childhood leukemia were followed-up for 
hospitalizations in the national hospital registries, and disease-specific hospitalization rates in survivors and comparisons were used to calculate 
standardized hospitalization rate ratios (RRs) and absolute excess risks (AERs) per 100 person-years.
RESULTS: After a median follow-up of 11 years, 37% of the survivors had had at least one hospitalization for a somatic disease. Survivors 
of CML (n=97) had the highest RR for any hospitalization (4.3; 95%CI: 3.5–5.2) followed by AML (n=396) (3.0; 95%CI: 2.7–3.4) and ALL 
(n=3,477) (2.0; 95%CI: 1.9–2.1). AERs were 10 (95%CI: 7.5–13), 5.7 (95%CI: 4.8–6.5) and 2.7 (95%CI: 2.5–2.9) for CML, AML and ALL survivors, 
respectively. The risk of secondary malignancy was highest in ALL, heart failure in AML, and diseases of bone and joint in CML survivors.
CONCLUSION: Survivors of ALL, AML and CML had an increased risk of hospitalization for a broad range of somatic diseases.

S. TANEJA - G: 07

 Longitudinal evaluation of Leydig cell function in childhood leukaemia survivors treated with Total Body 

Irradiation (TBI) and Haematopoietic Stem Cell Transplantation (HSCT)

BACKGROUND:  Leydig cell dysfunction occurs following high-dose testicular irradiation (>24 Gy). The long-term effect of TBI (12-14.4Gy) is 
less clear as most boys progress through puberty spontaneously. Leydig cell damage can result in serum Luteinizing Hormone (LH) elevation 
and testosterone deficiency, requiring testosterone replacement. Aim: Longitudinal evaluation of Leydig cell function in >5year leukaemia 
survivors who had received TBI + a testicular boost (0.4Gy). 
METHODS: Retrospective case note review of pubertal development, symptomatic androgen deficiency, serum LH and testosterone and 
androgen replacement. Abnormal LH concentration was defined as >10IU/l and testosterone <7nmol/l. 
RESULTS: Of 96 boys treated with TBI-based HSCT for leukaemia at GOSH from 1981-2011, 42 were included in this study. Thirteen (31%) 
received additional radiotherapy as a testicular boost (0.4Gy) and 6 cranial irradiation (<24Gy). Fifty-four were excluded: died >5y post-HSCT 
(n=2); testicular irradiation (>24Gy, n=31); pre-pubertal at study (n=1); incomplete data (n=20). For the 42 included, median (range) ages at 
diagnosis, transplant and follow-up were 3.7 (0.7-14.1), 7.9 (1.4-15.8) and 29.6 (14.5-47.7) years respectively. Median length of follow up was 
19.4y (4.4-33.1) Thirty-seven (88%) entered puberty spontaneously and 5 required induction. One or more abnormal values of testosterone or 
LH occurred in 30 (71%) and 27 (64%) respectively and 22 (52%) had both. At last follow-up, 23 of the 37 (62%) with spontaneous puberty were 
receiving testosterone replacement. Initiation of testosterone replacement was recorded >13y post-puberty.
CONCLUSION: Long-term Leydig cell damage occurs following TBI, presenting as androgen deficiency and elevation of LH many years after 
radiation exposure.

C. FOLLIN – P: 01

Impaired brain metabolism detected by magnetic resonance spectroscopy and neurocognitive impairment in 

childhood leukemia survivors treated with cranial radiotherapy

BACKGROUND: Cranial radiotherapy is a known risk factor for neurocognitive impairment in survivors of childhood acute lymphoblastic 
leukemia (ALL). Understanding the nature of cognitive dysfunction during adulthood in ALL survivors is important as it has an impact on major 
life situations. 
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METHOD: 38 (21 women) ALL survivors were investigated 34 years after diagnosis. Median-age was 38 years. All were treated with a CRT dose 
of 24 Gy and 11 years of complete hormone supplementation. Comparisons were made to 29 matched controls. Assessments of magnetic 
resonance spectroscopy (white and grey matter metabolic alterations), brain volume and neuropsychological tests were performed. 
RESULTS: ALL survivors scored lower than controls in neuropsychological tests; vocabulary, memory, learning capacity, spatial ability, executive 
functions and attention (p<0.001). Compared to controls ALL survivors had reduced white matter (WM) and grey matter (GM) volumes 
(p=0.001). ALL survivors had lower levels of WM N-acetyl aspartate/creatin (NAA/Cr)(p=0.004), WM NAA+NAAG (N-acetylaspartylglutamate)/
Cr (p<0.001) and lower levels of GM NAA/Cr (p=0.001) and GM NAA+NAAG/Cr (p=0.01) compared to controls. ALL survivors had higher levels 
in WM MI (Myoinositol)/NAA (p=0.01) concentrations compared to controls. There was a significantly negative correlation of years since ALL 
diagnosis to WM NAA+NAAG/Cr (r=-0.4, p=0.04) in ALL survivors.
CONCLUSIONS: The present study shows impaired brain metabolism, reduced brain volumes and neurocognitive impairment in ALL survivors 
treated with cranial radiotherapy, despite complete hormone substitution. We also report an impairment of metabolites correlated to time 
since treatment and a progressive impairment in sustained attention, suggesting an accelerated aging in the irradiated brain.

B. RODRIGUES – C: 05 

Anthracycline exposure and cardiac dysfunction in childhood cancer survivors – how late are late effects? 

Experience from a single institution

BACKGROUND & AIMS: Childhood Cancer Survivors (CCS) treated with Anthracycline chemotherapy are at an increased risk of late cardiac 
toxicity. However, most studies are based upon heterogeneous, cross-sectional data. The objective of our longitudinal study was to identify the 
relationship between the onset of cardiac dysfunction and variables such as age, sex, doxorubicin dose and length of follow-up.
METHOD: A retrospective analysis of sequential echocardiograms of all CCS diagnosed between 1976 and 1999 and treated with Anthracycline 
chemotherapy was undertaken. A strict exclusion criterion was applied. A fractional shortening of less than 28% was considered abnormal. 
Anthracycline doses were converted to Doxorubicin equivalent. 
RESULTS: 265 patients treated for childhood cancer with median age of 4.8 years (range 0.1-15.6) were entered in the study. 137(52%) males 
and 128(48%) females were treated for a range of childhood malignancies including ALL( 40%) and NHL(20%) and received a total cumulative 
Doxorubicin mean dose of 200mgs/m2 (range 60-564).The median follow-up post treatment was 20 years (range 5.8-37.9). Although 92(35%) 
had abnormal echocardiograms, only 22(8%) had reproducible abnormal findings.  In this cohort (n=22), 13(59%) were exposed to high doses 
of doxorubicin (>250mgs/m2) and 3 (14%) had relapse of their disease. 17(77%) developed cardiac dysfunction within ten years of completing 
treatment. One patient (5%) presented at 20 years post treatment of disease relapse. 
CONCLUSION: Our study shows that in two-thirds, cardiac dysfunction manifests within the first ten years post treatment.  However, there can 
be a delayed presentation in some cases as late as 20 years.

O
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Category G - Gonads and Fertility
PAPER NO. G: 01

-

Longitudinal follow-up in female childhood cancer surivors: no signs of additional accelerated ovarian function loss

Anne-Lotte van der Kooi(1,2,3), MM van den Heuvel-Eibrink(2,3), SFM Pluijm(3), SJCMM Neggers(4), E van Dulmen-den Broeder(5), W van Dorp(1), J Laven(1)

(1) Erasmus Medical Center, Department of Obstetrics and Gynaecology, Rotterdam, The Netherlands, (2) Princess Maxima Center for Pediatric Oncology, Utrecht, The Netherlands, (3) 

Department of Paediatric Oncology/Haematology, Erasmus MC–Sophia Children’s Hospital, Rotterdam, The Netherlands, (4) Department of Endocrinology, Erasmus Medical Center, 

Rotterdam, The Netherlands, (5) Department of Paediatrics, Division of Paediatric Oncology/Haematology, VU University Medical Center, Amsterdam, The Netherlands

BACKGROUND & AIM: Female Childhood Cancer Survivors (CCS) have an increased risk of gonadal impairment. It is conceivable that, 
in addition, serum anti-Müllerian hormone (AMH) concentrations show a more rapid decline in female CCS than in healthy females. We 
investigated whether the decline in AMH is accelerated over time in female CCS.
METHOD: A retrospective cohort study was performed in Rotterdam, the Netherlands. Paired serum AMH levels of 192 adult female CCS were 
assessed, at least five years after cessation of treatment and at a second visit at least 2 years after the first measurement. The course of AMH 
levels, and the independent contribution of various treatment modalities on this course, was compared to the age-based median (P50) of AMH. 
Results: At both the first and second visit, with an interval of 3.2 years (range 2.1-6.0 years), median AMH levels were below the age-based P50 
of AMH (-0.59 µg/L, range: -4.07-17.05 versus -0.22 µg/L, range: -3.75-20.50, respectively). In women with a sustained ovarian function (AMH 
> 1.0 µg/L), the decline in AMH in CCS was not different from the decline seen in the normal population (difference in decline per year: -0.07 
µg/L (range: -2.86-4.92), p=0.08). None of the treatment modalities was associated with an acceleration of decline of AMH. 
CONCLUSIONS: Our study shows that after initial impairment due to childhood cancer treatment, the further decline in ovarian function is not 
accelerated in CCS. This finding may help physicians to counsel female CCS about the expected course of their ovarian function.

PAPER NO. G: 02
-

Swedish guidelines for fertility preservation in children and adolescents undergoing cytotoxic treatment

Marianne Jarfelt(1), B Borgström(2), A Giwercman(3), V Keros(4), U Kvist(4), H Mörse(5), C Petersen(6), P Sandell(7), A Thurin-Kjellberg(8), K Rodriguez-Wallberg(9)

(1) Department of Pediatric Oncology and Hematology, The Queen Silvia  Children´s Hospital, Sahlgrenska University Hospital , Göteborg, Sweden, (2) Department of Pediatrics, 

Karolinska University Hospital Huddinge, Stockholm, Sweden, (3) Molecular Reproductive Medicine Research Unit, Department of Translational Medicine, Lund University, Lund, 

Sweden., (4) Centre for Andrology and Sexual Medicine, Department of Medicine, Karolinska Institutet, Stockholm, Sweden, (5) Department of Pediatric Oncology and Hematology, 

Skåne University Hospital, Lund, Sweden, (6) Department of Pediatric Oncology, Astrid Lindgren Children's Hospital, Stockholm, Sweden, (7) Reproductive Medicine, Uppsala University 

Hospital, Uppsala, Sweden, (8) Reproductive Medicine, Department of Obstetrics and Gynecology, Sahlgrenska University Hospital, Göteborg, Sweden, (9) Reproductive Medicine, 

Department of Obstetrics and Gynecology, Karolinska University Hospital, Stockholm Sweden

BACKGROUND AND AIM: The Swedish Association of Local Authorities and Regions (SALAR) requested in 2012 national guidelines on fertility 
preservation (FP) in children and adolescents undergoing cytotoxic treatment. The aim was to provide updated information in the field, 
ensuring that FP options are known and would be offered equally throughout the country.
METHODS: A multidisciplinary working group including specialists in reproductive medicine, embryology, andrology, pediatric endocrinology 
and pediatric oncology from Swedish University Hospitals was set up in 2012. The working group drafted a document focusing on FP in children 
and adolescents at risk of infertility due to cytotoxic treatment, in line with international recommendations and adapted to the Swedish 
health care system. The guidelines went through a consulting process and approval by Swedish medical societies, patient associations and 
stakeholders. 
RESULTS: The National guidelines were finalized in December 2014 and are publically available online since 2015. The document contains 
detailed information on patients’ risk assessment, methods available for FP, their expected success and current limitations, and the clear 
distinction that should be made between established clinical routines and experimental methods. Information videos and booklets for boys and 
girls have been produced and made available on the internet. Multilingual information material for patients and their families is going to be 
produced to facilitate patients’ comprehensive decision making. 
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CONCLUSION: This work improves information available on FP for patients and their families and also for health care personnel, hence 
promoting childhood cancer patients’ equal access to information and options for FP in Sweden.

PAPER NO. G: 03
-

The influence of  different  intensity of treatment on gonadal function in survivors of acute lymphoblastic leukemia

Maryna Krawczuk-Rybak(1), M Plonowski(1), J Sadowska(2), D Sega-Pondel(3), T Stachowicz-Stencel(4), J Stefanowicz(4), I Malinowska(5), M Wysocki(6), A Pobudejska-Pieniazek(7), W 

Badowska(8), D Szymanska-Miller(9), J Kowalczyk(9)

(1) Medical University of  Bialystok, Department of Pediatric Oncology and Hematology, Bialystok, Poland, (2) Department of Pediatric Hematology and Oncology and Hematopoietic 

Stem Cell Transplantation, Institute of Pediatrics, University of Medical Sciences, Poznan, Poland, (3) Department and Clinic of Pediatric Oncology, Hematology and Bone Marrow 

Transplantation, Wroclaw Medical University, Wroclaw, Poland, (4) Department of Pediatrics, Hematology and Oncology, Medical University of Gdansk, Gdansk, Poland, (5) Department 

of Pediatric Hematology and Oncology, Medical University of Warsaw,Warsaw, Poland, (6) Department of Pediatric Hematology and Oncology, Collegium Medicum, Nicolaus Copernicus 

University, Bydgoszcz, Poland, (7) Department of Pediatric Hematology and Oncology, Medical University of Silesia, Zabrze, Poland, (8) Hematology and Oncology Department at the 

Children State Hospital, Olsztyn, Poland, (9) Department of Pediatric Hematology/Oncology, Medical University, Lublin, Poland

BACKGROUND AND AIM: In patients diagnosed for acute lymphoblastic leukemia  the aggressiveness  of treatment depends on the so-called 
risk groups. In the present study we analyzed the hormonal markers of gonadal function in childhood leukemia survivors.
METHODS: FSH, LH, inhibin B, anti-Müllerian hormone (AMH) and gonadal hormones according to sex were measured in 69 leukemia 
survivors, stratified into standard (SR), intermediate (IR) and high (HR) risk groups and in 80 healthy controls. 
Results: HR group males presented higher FSH, LH, lower inhibin B and normal testosterone, whereas in SR and IR -the hormonal values were 
normal. We found elevated FSH in 20%,  higher LH in two survivors from HR group. Lower inhibin B levels  were observed in 42.9% in HR and 
8.6 % in SR+IR group (p<0.05) No pathological testosterone measurements were obtained. In all female group FSH, LH, E2 and inhibin B levels 
were comparable with the controls, AMH level was lowered (p<0.052). 14.3%  females presented elevated FSH and LH levels (HR group and 
none in SR+IR). Decreased AMH was in 21.4% (SR+IR) and in 42.9% (HR) and inhibin B- in 7.1%  (SR +IR)  and in 14.3% (HR group). We observed 
no effect of prophylactic cranial irradiation, the time of treatment (before vs. during puberty) on hormone levels.
CONCLUSIONS: Male leukemia survivors having undergone more intensive chemotherapy (HR group) present symptoms of disturbed 
spermatogenesis. Women can develop slightly expressed signs of preterm ovarian insufficiency. They should be informed about the impact of 
the treatment on gonadal function.

PAPER NO. G: 04
-

Use of assisted reproductive technology among female survivors of early onset cancer 

- a Finnish register-based study

Johanna Melin(1,2), L Madanat-Harjuoja(1,3), S Heinävaara(1,4), N Malila(1,5), M Gissler(6,7), A Tiitinen(8)

(1) Finnish Cancer Registry, Institute for Statistical and Epidemiological CancerResearch, Helsinki, Finland, (2) Department of Obstetrics and Gynecology, Kymenlaakso Central Hospital, 

Kotka, Finland, (3) Department of Pediatrics, University of Helsinki and Helsinki University Hospital, Helsinki, Finland, (4) Department of Public Health, University of Helsinki, Helsinki, 

Finland, (5) School of Health Sciences, University of Tampere, Tampere, Finland, (6) National Institute for Health and Welfare, Helsinki, Finland, (7) Karolinska Institute, Stockholm, 

Sweden, (8) Department of Obstetrics and Gynecology, University of Helsinki and Helsinki University  Hospital, Helsinki, Finland

BACKGROUND AND AIM: Our aim was to evaluate the use of assisted reproductive technology (ART) among early onset (0-34 years) cancer 
survivors giving birth compared to their female siblings and to identify the subgroups of cancer survivors that were most likely to require ART. 
Methods: Nationwide cancer and birth registries were merged to identify 1,974 post-diagnosis deliveries of cancer survivors and 6,107 
deliveries of female siblings in 2004-2013. Unconditional logistic regression models were used to estimate risk of requiring ART (including 
treatments with embryo transfer, intrauterine inseminations and ovulation inductions) adjusting for maternal age, year of delivery, parity and 
maternal smoking.
RESULTS: We found an overall significantly increased risk for use of ART in survivors giving birth compared to siblings (OR 1.84, 95% CI 1.18-
2.86). The risk for use of ART was highest among survivors who had received radiotherapy (OR 2.24, 95% CI 1.01-4.96). As time from cancer 
treatment increased, the risk for need of ART increased, being at its highest (OR 2.88, 95% CI 1.42-5.85) 11 to 15 years after cancer. Survivors 
diagnosed as young adults (aged 25-34 years) had the highest risk for use of ART compared to siblings (OR 2.31, 95% CI 1.01-5.32).
CONCLUSION: Our study supports previous findings indicating that cancer survivors have an increased risk for infertility, with radiotherapy 
being the most deleterious to the reproductive system. As time from cancer treatment extended beyond 11 years, the need for ART increased 
indicating that cancer therapies lead to diminished ovarian reserve.

Gonads and Fertility
Poster presentations



62

E
uropean Sym

posium
 on L

ate C
om

plications after C
hildhood C

ancer

PAPER NO. G: 05
-

Ovarian reserve after chemotherapy regimen in children cancer survivors: who may benefit 

from ovarian tissue cryopreservation?

Laura Guzy(1), C Devalck(2), I Demeestere(3)

(1) CHU Saint-Pierre, Department of Gynaecology, Brussels, Belgium, (2) HUDERF, Brussels, Belgium, (3) Erasme Hospital, Brussels, Belgium

BACKGROUND & AIMS: At present, cryopreservation of ovarian tissue is offered to preserve fertility in children with high risk of 
chemotherapy-induced premature ovarian failure (POF). The aim of this study was to confirm that high risk patients may benefit from the 
procedure and to identify patients with medium or low risk who require appropriate follow-up. 
METHODS: Retrospective interventional study including 50 female survivors treated with chemotherapy between 3 and 16 years old between 
2000 and 2014. Population was divided in high risk (HR, n=31) (mean age 8.8+/-4.0 years) or medium and low risks (MR/LR, n=19) (mean age 
10.1+/-3.6) groups according to the type of agents and cumulative doses received (adapted AAD scoring method). The primary objective was to 
evaluate POF (FSH ≥ 40 IU/L or amenorrhea) and ovarian insufficiency (POI; FSH 15-39 IU/L and/or AMH µ 1.5 ng/ml) rates. 
RESULTS: At the time of the analysis, the mean follow-up was 5.95+/-4.3 and 4.8+/-3.3 years in HR and MR/LR groups, respectively. In the HR 
group, 18 (58.06%) and 8 (25.8%) girls experienced POF and PIO, respectively. Twenty-six of them underwent ovarian tissue cryopreservation 
procedure (84%). No POF was observed in the MR/LR group but 4 patients (21%) experienced POI. Overall, the AMH levels decreased with the 
increasing Score (r=-0.446, P= 0.0035). 
CONCLUSION: The Score method is reliable to identify patients who may benefit from ovarian tissue cryopreservation. However, prospective 
studies are needed to identify the patients at risk of developing a POI and later infertility in the LR and MR group.

PAPER NO. G: 06
-

Use and success rates of assisted reproductive techniques among female survivors of childhood cancer: 

results of the DCOG LATER-VEVO study

Marloes van Dijk(1), MH van den Berg(1), A Overbeek(1,2), MM van den Heuvel-Eibrink(3,4), JS Laven(5), WJ Tissing(6), LC Kremer(7), JJ Loonen(8), AB Versluys(9), D Bresters(10), GJ 

Kaspers(1,3), CB Lambalk(2), FE van Leeuwen(11), E van Dulmen-den Broeder(1) on behalf of the DCOG LATER-VEVO Study Group

(1) VU University Medical Center, Department of Paediatrics, Division of Oncology-Haematology, Amsterdam, The Netherlands, (2) VU University Medical Center, Department of 

Obstetrics and Gynaecology,Amsterdam, The Netherlands, (3) Prinses Maxima Center for Paediatric Oncology, Utrecht, The Netherlands, (4) Sophia Childrens' Hospital/ Erasmus MC-

University Medical Center, Department of Paediatrics, Division of Paediatric Oncology/Haematology, Rotterdam, The Netherlands, (5) Erasmus MC-University Medical Centre Rotterdam, 

Department of Gynaecology and Obstetrics, Rotterdam, The Netherlands, (6) University of Groningen, University Medical Center Groningen, Department of Paediatric Oncology/ 

Haematology, Groningen, The Netherlands, (7) Emma Childrens' Hospital/ Amsterdam Medical Center, Department of Paediatric Oncology, Amsterdam, The Netherlands, (8) Radboud 

University Nijmegen Medical Center, Department of Paediatric Oncology, Nijmegen, The Netherlands, (9) Wilhelmina Childrens Hospital/ University Medical Center, Department of 

Paediatric Oncology, Utrecht, The Netherlands, (10) Willem-Alexander Children’s Hospital/ Leiden University Medical Center, Leiden, The Netherlands, (11) Netherlands Cancer Institute, 

Department of Epidemiology, Amsterdam, The Nethe rlands

AIM: Cancer treatment during childhood can impair fertility, which may lead to the use of assisted reproductive techniques (ART) in order 
to achieve a pregnancy later in life. The aim of this study was to evaluate the use and success rates of ART among female childhood cancer 
survivors (CCS). 
METHOD: The study is part of the DCOG LATER-VEVO study, a nationwide retrospective cohort study on female fertility of Dutch CCS. The 
control group consisted of sisters of survivors and females from the general population. Data on causes of infertility, the use and success rate of 
ART (=number of women achieving a pregnancy through ART/number of women who used ART) were assessed by questionnaire. 
RESULTS: In total, 1,108 survivors and 819 controls completed the questionnaire. Preliminary data show that CCS had a higher probability 
of visiting a gynaecologist because of problems with achieving a pregnancy, compared to controls (OR=1.7; p<0.01). In addition, CCS were 
significantly younger at the time of their first visit (p<0.001), and they more often reported a female factor as the cause of infertility (65% CCS, 
35% controls; p<0.001). Moreover, CCS had a higher probability of having used some type of ART (OR=1.9; p<0.001). Success rates of ART were 
38% for CCS and 49% for controls (p=0.23). 
CONCLUSION: Although the success rate of ART did not significantly differ between CCS and controls, preliminary data show that CCS do use 
ART techniques more often. Detailed outcomes of IVF and Intracytoplasmic sperm injection (ICSI) treatments are currently being investigated.
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PAPER NO. G: 07
-

Longitudinal evaluation of Leydig cell function in childhood leukaemia survivors treated with Total Body 

Irradiation (TBI) and Haematopoietic Stem Cell Transplantation (HSCT)

Surina Taneja(1), A Rao(2), A Leiper(2), S Nussey(3) 

(1) University College London, UK, (2) Great Ormond Street Hospital, London, UK, (3) St George's University of London, UK

BACKGROUND:  Leydig cell dysfunction occurs following high-dose testicular irradiation (>24 Gy). The long-term effect of TBI (12-14.4Gy) is 
less clear as most boys progress through puberty spontaneously. Leydig cell damage can result in serum Luteinizing Hormone (LH) elevation 
and testosterone deficiency, requiring testosterone replacement. Aim: Longitudinal evaluation of Leydig cell function in >5year leukaemia 
survivors who had received TBI + a testicular boost (0.4Gy). 
METHODS: Retrospective case note review of pubertal development, symptomatic androgen deficiency, serum LH and testosterone and 
androgen replacement. Abnormal LH concentration was defined as >10IU/l and testosterone <7nmol/l. 
RESULTS: Of 96 boys treated with TBI-based HSCT for leukaemia at GOSH from 1981-2011, 42 were included in this study. Thirteen (31%) 
received additional radiotherapy as a testicular boost (0.4Gy) and 6 cranial irradiation (<24Gy). Fifty-four were excluded: died >5y post-HSCT 
(n=2); testicular irradiation (>24Gy, n=31); pre-pubertal at study (n=1); incomplete data (n=20). For the 42 included, median (range) ages at 
diagnosis, transplant and follow-up were 3.7 (0.7-14.1), 7.9 (1.4-15.8) and 29.6 (14.5-47.7) years respectively. Median length of follow up was 
19.4y (4.4-33.1) Thirty-seven (88%) entered puberty spontaneously and 5 required induction. One or more abnormal values of testosterone or 
LH occurred in 30 (71%) and 27 (64%) respectively and 22 (52%) had both. At last follow-up, 23 of the 37 (62%) with spontaneous puberty were 
receiving testosterone replacement. Initiation of testosterone replacement was recorded >13y post-puberty.
CONCLUSION: Long-term Leydig cell damage occurs following TBI, presenting as androgen deficiency and elevation of LH many years after 
radiation exposure.

PAPER NO. G: 08
-

Guideline development for fertility preservation in children, adolescents and young adults with cancer within the 

PanCareLIFE project: the methods

Anna Font-Gonzalez(1), RL Mulder(1), EAH Loeffen(2), J Byrne(3), E van Dulmen-den Broeder(4), MM van den Heuvel-Eibrink(5), MM Hudson(6), LB Kenney(7), J Levine(8), KC Burns(9), 

JP Ginsberg(10), J Inthorn(11), JJ Loonen(12), A Lorenzo(13,14), NW Paul(11), GP Quinn(15,16), HM van Santen(17), LC Kremer(1), WJE Tissing*(2), MD, van de Wetering*(1), on behalf 

of the PanCareLIFE Consortium

*Joint last authorship 

(1) Department of Pediatric Oncology, Emma Children’s Hospital / Academic MedicalCenter, Amsterdam, The Netherlands, (2) Department of Pediatric Oncology/Hematology, Beatrix 

Children’s Hospital,University Medical Center Groningen, University of Groningen, Groningen, The Netherlands, (3) Boyne Research Institute, Drogheda, Ireland, (4) Department of 

Pediatric Oncology/Hematology, VU University Medical Center,Amsterdam, The Netherlands, (5) Department of Pediatric Oncology/Hematology, Princess Máxima Center forpediatric 

oncology, Utrecht, The Netherlands, (6) Department of Pediatric Oncology, St Jude Children's Research Hospital, Memphis,Tennessee, USA, (7) Children's Hospital and Dana-Farber 

Cancer Institute, Harvard Medical School,Boston, Massachusetts, USA, (8) Columbia University Medical Center, New York, New York, UUSA, (9) Cincinnati Children's Hospital Medical 

Center, Cincinnati, Ohio, USA, (10) Divisions of Oncology, Department of Pediatrics, The Children's Hospital ofPhiladelphia, Philadelphia, PA, USA, (11) Institute for History, Philosophy 

and Ethics of Medicine, Johannes Gutenberg University Medical Center, Mainz, Germany, (12) Department of Pediatric Hematology and Oncology, Radboudumc Amalia Children's 

Hospital, Nijmegen, The Netherlands, (13) Department of Urology, Hospital for Sick Children, Toronto, Ontario, Canada, (14) Department of Surgery, University of Toronto, Toronto, 

Ontario, Canada, (15) Health Outcomes and Behavior Program, H. Lee Moffitt Cancer Center and Research Institute, Tampa, FL, USA, (16) Morsani College of Medicine, University of 

South Florida, Tampa, Florida, USA, (17) Department of Pediatric Endocrinology, Wilhelmina Children’s Hospital/ University Medical Center Utrecht, Utrecht, The Netherlands

BACKGROUND: Recommendations for fertility preservation in children, adolescent and young adults (CAYA) with cancer vary across existing 
guidelines. As evidence-based clinical practice guidelines (CPGs) are essential for uniform and good quality care, we have initiated an 
international European-funded project (PanCareLIFE) with the aim to generate comprehensive CPGs for CAYA facing gonadotoxic therapies. 
METHODS: We convened multidisciplinary panels of international experts consisting in total of 70 members. Utilizing the evidence-based 
methods of the International Guideline Harmonization Group[1], we have: 1) identified existing CPGs, evaluated their quality and differences 
in the recommendations; 2) developed clinical questions; and 3) identified available evidence by systematic literature review.  We are 
currently summarizing and appraising  the evidence and we will formulate recommendations in the coming year. The final phase will include 
implementation of the recommendations.
RESULTS: The primary questions are: ‘Who is at risk of fertility impairment?’, ‘What fertility preservation methods could be used?’, ‘Who 
should be involved, what topics and what strategies can be used in the discussion of fertility preservation?’ and ‘What are the ethical and legal 
aspects of fertility preservation?’. We developed literature searches in collaboration with the Cochrane Childhood Cancer. So far, we searched in 
PubMed, Web of Science and ethical databases. We will also include studies from the experts and hand searches of known evidence.
CONCLUSION: International collaboration and transparent, comprehensive CPGs are essential for optimal and uniform care. CPGs for 
fertility preservation developed within PanCareLIFE will provide a framework for healthcare professionals looking after CAYA at risk of fertility 
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impairment. 
Reference 1. Kremer LCM, Mulder RL, Oeffinger, KC, et al. A worldwide collaboration to harmonize guidelines for the long-term follow-up of 
childhood and young adult cancer survivors: a report from the International Late Effects of Childhood Cancer Guidelines Harmonization Group. 
Pediatr Blood Cancer 2013;60:543-549.

PAPER NO. G: 09
-

Effect of cancer and its treatment on ovarian function markers in long-term female survivors of childhood cancer

Marleen van den Berg(1), A Overbeek(1,2), CB Lambalk(2), WJE Tissing(3), MM van den Heuvel-Eibrink(4,5), JJ Loonen(5), AB Versluys(6), CM Ronckers(7), HJH van der Pal(7,8), LCM 

Kremer(7), D Bresters(9), AC Heijboer(10), M Hauptmann(11), JWR Twisk(12), JS Laven(13), GJL Kaspers(1,14), FE van Leeuwen(10), E van Dulmen-den Broeder(1), on behalf of the 

DCOG LATER-VEVO Study Group  

(1) VU University Medical Center, Department of Paediatrics, Division of Paediatric Oncology/Haematology, Amsterdam, The Netherlands, (2) VU University Medical Center, Department 

of Obstetrics and Gynaecology, Amsterdam, The Netherlands;, (3) University of Groningen, University Medical Center Groningen, Department of Pediatric Oncology, Groningen, The 

Netherlands, (4) Sophia Children’s Hospital/Erasmus MC University Medical Center, Department of Pediatric Oncology, Rotterdam, The Netherlands, (5) Radboud University Nijmegen 

Medical Center, Department of Pediatric Oncology, Nijmegen, The Netherlands, (6) University Medical Center Utrecht, Wilhelmina’s Children’s Hospital, Department of Pediatric 

Oncology, Utrecht, The Netherlands, (7) Emma Children’s Hospital/Academic Medical Center, Department of Paediatric Oncology, Amsterdam, The Netherlands, (8) Department of 

Medical Oncology, Academic Medical Centre, Amsterdam, The Netherlands, (9) Willem-Alexander Children’s Hospital, Leiden University Medical Center, Leiden, The Netherlands, (10) 

VU University Medical Center, Department of Clinical Chemistry, Endocrine Laboratory, Amsterdam, The Netherlands, (11) Netherlands Cancer Institute, Department of Epidemiology, 

Amsterdam, The Netherlands, (12) VU University Medical Centre, Department of Epidemiology and Biostatistics and the EMGO(+) Institute for Health and Care Research, Amsterdam, 

The Netherlands, (13) Erasmus MC University Medical Center, Department of Gynecology and Obstetrics, Division Reproductive Medicine, Rotterdam, The Netherlands, (14) Princess 

Máxima Center for Pediatric Oncology, Utrecht, The Netherlands

AIM: To investigate which chemotherapeutic agents and radiation body sites are dose-dependently associated with ovarian function markers in 
female childhood cancer survivors (CCSs). 
METHODS: The study is part of the DCOG LATER-VEVO study, a nationwide retrospective cohort study on female fertility of Dutch 5-year CCSs. 
The control group consisted of sisters of survivors and females from the general population. Study outcomes included levels  of AMH, FSH, 
inhibin B, and number of antral follicles (AFC). 
RESULTS: Clinical data were available for 629 CCSs and 432 controls. Overall, CCSs were at increased risk of having low AMH levels (<0.5 µg/L) 
and elevated FSH levels (>10 U/L) (OR(95% CI) 5.1(1.2-21.4) and 12.8(2.1-76.8), respectively), while the risk of low AFC (≤5 follicles) as well as 
low inhibin B levels (<20 ng/L) was not significantly increased (1.9(0.5-7.0) and 0.9(0.3-2.6), respectively). Multivariable analysis identified a 
significant negative dose-effect relation for AMH levels for the following treatment modalities: cyclophosphamide, procarbazine, radiation to 
the lower abdomen/pelvis, and TBI (p-value for trend 0.01, <0.001, <0.001, and <0.001, respectively), while increasing doses of procarbazine, 
radiation to the lower abdomen/pelvis, and TBI were associated with lower AFC, higher FSH, and lower inhibin B levels (p-values for trend: AFC: 
0.001, <0.001, and <0.001, respectively; FSH and inhibin B: all <0.001).
 CONCLUSION: CCSs treated with procarbazine, lower abdominal/pelvic radiation, or TBI are at risk of a reduced ovarian function, with higher 
doses leading to low AMH, AFC, inhibin B levels and elevated FSH levels. Treatment with cyclophosphamide seemed to affect AMH levels only. 
This work was supported by the Dutch Cancer Society (grant no. VU 2006-3622) and by Foundation Children Cancer Free.

PAPER NO. G: 10
-

Uterine volume, pregnancy complications and pregnancy outcomes among female childhood cancer survivors 

treated with radiotherapy involving the uterus

Laurence van de Loo(1), MH van den Berg(1), A Overbeek(1,2), M van Dijk(1), L Damen(1), C Lambalk(2), CM Ronckers(3), HJH van der Pal(3), L Kremer(3), J Laven(4), M van den Heuvel-

Eibrink(5,6), W Tissing(7), JJ Loonen(8), AB Versluys(9), D Bresters(10), GJL Kaspers(1,5), FE van Leeuwen(11), E van Dulmen-den Broeder(1), on behalf of the DCOG LATER-VEVO Study 

Group

(1) VU University Medical Center, Department of Paediatrics, Division of Oncology-Haematology, Amsterdam, The Netherlands, (2) VU University Medical Center, Department of 

Obstetrics and Gynaecology, Amsterdam, The Netherlands, (3) Emma Childrens' Hospital/ Amsterdam Medical Center, Department of Paediatric Oncology, Amsterdam, The Netherlands, 

(4) Erasmus MC University Medical Center, Department of Gynecology and Obstetrics, Division Reproductive Medicine, Rotterdam, The Netherlands, (5) Princess Maxima Center for 

Paediatric Oncology, Utrecht, The Netherlands, (6) Sophia Childrens' Hospital/ Erasmus MC University Medical Center, Department of Paediatrics, Division of Paediatric Oncology/

Haematology, Rotterdam, The Netherlands, (7) University of Groningen, University Medical Center Groningen, Department of Paediatric Oncology/ Haematology, Groningen, The 

Netherlands, (8) Radboud University Nijmegen Medical Center, department of Paediatric Oncology, Nijmegen, The Netherlands, (9) Wilhelmina Childrens Hospital/ University Medical 

Center, department of Paediatric Oncology, Utrecht, The Netherlands, (10) Willem-Alexander Children’s Hospital/ Leiden University Medical Center, Leiden, The Netherlands, (11) 

Netherlands Cancer Institute, Department of Epidemiology, Amsterdam, The Netherlands

AIM: To investigate the effect of childhood uterine irradiation on uterine volume (UV) and its relation with pregnancy complications and 
adverse pregnancy outcomes. 
METHODS: Fifty-five CCSs from the DCOG-LATER/VEVO study cohort, treated with radiotherapy involving the uterus (RT-exposed CCSs), were 
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age- and parity-matched to two types of comparison groups: 110 CCSs not treated with any type of radiotherapy (non-RT-exposed CCSs) and 
110 females from the general population (controls). UV was measured by 3-dimensional transvaginal ultrasound. Information on pregnancy 
complications and outcomes was obtained by questionnaire.
RESULTS: The median (IQR) UVs of nulligravidous RT-exposed CCSs, non-RT-exposed CCSs, and controls were 41.1 (35.1), 48.1 (26.1), and 61.3 
(26.4) ml, respectively. RT-exposed CCSs were at increased risk of having a reduced UV (<34.9ml) compared to both non-RT-exposed CCSs 
and controls (OR=2.70 (95%CI 1.06-6.90) and OR=11.80 (3.29-42.30), respectively). Moreover, non-RT-exposed CCSs were at increased risk of 
having smaller UVs compared to controls. This outcome was no longer significant after correction for alkylating-agent-dose scores. Gravidous 
RT-exposed CCSs had an increased probability of ever having a pregnancy complication, a preterm delivery (<37 weeks), and a low birth weight 
infant (<2500 gr) compared to gravidous controls (OR=12.70 (2.55-63.40), OR=9.74 (1.49-63.60), and  OR=15.66 (1.43-171.35), respectively). 
CONCLUSION: Exposure to uterine irradiation during childhood significantly reduces adult UV, and leads to an increased risk of pregnancy 
complications and adverse pregnancy outcomes. Close obstetric monitoring of CCSs exposed to uterine irradiation should be advised in case of 
pregnancy. Further research is ongoing to investigate the precise chemotherapy-related effect on UV.

PAPER NO. G: 11
-

Human fetal testis xenografting as a model for developing fertility preservation strategies for 

prepubertal boys with cancer

Marsida Hutka, R Mitchell

University of Edinburgh/Queen's Medical Research Institute, MRC Centre for Reproductive Health, Edinburgh, UK

BACKGROUND & AIM: Prepubertal boys undergoing gonadotoxic therapies are unable to produce spermatozoa and therefore have no options 
for fertility preservation. Given the limited availability of human prepubertal testis tissue for research, we utilised human fetal testis (HFT) 
xenografts as a model for immature human testis development in order to investigate factors required for ex-vivo testis development.
METHOD: HFT tissue was xenografted subcutaneously into castrated adult nude mice. Host mice received subcutaneous injections of 
gonadotrophins (hCG and/or FSH), according to several short- (3-4 months) or long-term (9-12 months) regimens. Immunohistochemistry for 
expression of germ (MAGE-A4, spermatogonial marker; yH2AX, meiotic marker), Sertoli (Androgen Receptor (AR), ‘mature’ or anti-Müllerian 
hormone (AMH), ‘immature’ Sertoli cells) and steroidogenic Leydig cell (CYP11A1) markers were compared in xenografts from the different 
treatment groups.
RESULTS: In short-term xenografts hCG treatment supported the maintenance of steroidogenesis and survival of spermatogonia, whilst 
the addition of FSH did not increase germ cell development or Sertoli cell maturation. In long-term xenografts, hCG treatment maintained 
steroidogenesis and led to ‘partial’ Sertoli cell maturation (AMH+/AR+) as opposed to xenografts in which hCG was withdrawn for the final 5 
months. Interestingly, spermatogonial survival was increased and yH2AX was expressed in long-term hCG exposed xenografts.
CONCLUSIONS: The present study demonstrates that exogenous hCG stimulation of xenografted HFT supports initiation and maintenance of 
steroidogenesis, Sertoli cell maturation and germ cell survival/development. This may be important for developing strategies of ex-vivo testis 
development for fertility preservation in humans.

PAPER NO. G: 12
-

Pregnancy outcome in female childhood cancer survivors

Cecile Thomas-Teinturier(1,2), RS Allodji(2,3), C Veres(2,3), D Llanas(2,3), S Ezzouhri(2,3), V Souchard(2), I Kobayashi(2), C El Fayech(2,3), I Diallo(2,3), F de Vathaire(2,3,4)

(1) AP-HP, Hôpitaux Paris-Sud Site Bicêtre, Le Kremlin-Bicetre, France, (2) CESP INSERM U1018 EQ3, Villejuif, France, (3) Institut Gustave Roussy, Villejuif, France, (4) Université Paris-Sud, 

Le Kremlin Bicetre, France 

BACKGROUND: This study was undertaken to evaluate the uterine radiation dose-volume effects on pregnancy outcome after childhood 
cancer: miscarriage, stillbirth,  gestational diabetes, hypertension, prematurity, birthweight and congenital malformations in live-born offspring. 
Patients and Methods: We studied pregnancy outcomes among 912 female survivors of childhood cancer for whom uterine radiation dose-
volume evaluations were undertaken using individual patient adjusted voxel phantoms.
RESULTS: Among 912 women (mean age at cancer: 4.5 years, mean age at questionnaire: 41 years), 488 answered the pregnancy 
questionnaire. We recorded 1096 pregnancies, of which 859 live-born offspring, 12 still-birth, 117 miscarriages, 14 therapeutic abortion. 
Hypertension occurred in 9% and gestational diabetes in 5.8 % of women. Among 846 singleton live-births, we observed 30% prematurity 
(<37 WG), 23% severe prematurity (<32 WG), 14% IUGR (birthweight <10th percentile), 5% severe IUGR (<3rd percentile) and 5.4% congenital 
abnormalities. In a multivariate analysis, adjusting for age at diagnosis, number of chemotherapy drugs, number of pregnancy, partner age, 
age at pregnancy, use of tobacco or alcohol, the uterine volume percentage that received radiation dose above 10 Gy increased the risk of 
miscarriage (RR: 3.8, 95%CI 1.8-7.9, p=0.0003), the uterine volume percentage that received more than 20 Gy increased the risk of prematurity 
(RR: 14, 95%CI 5.2-38.1, p<0.0001), but had no influence on IUGR occurrence.
CONCLUSION: The offsprings of female cancer survivors are at risk for low birthweight and premature birth. Women who receive more than 
10 Gy on a substantial uterine volume are at increased risk of miscarriage and premature labor.
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Category S - Skeletal complications
PAPER NO. S: 01

-

High prevalence of skeletal late complications after treatment of childhood high-risk neuroblastoma

Pauliina Utriainen(1), A Vatanen(2), S Toiviainen-Salo(2), O Mäkitie(2), K Jahnukainen(2)

(1) Karolinska Institutet, Astrid Lindgren Children's Hospital, Stockholm, Sweden, (2) Children's Hospital, Helsinki University Hospital, Helsinki, Finland

The prognosis of high-risk neuroblastoma (HR-NBL) remains poor, and multimodal treatment including haematopoietic stem cell 
transplantation (HSCT) is required. Intensive treatment in early childhood can cause long-term skeletal complications. We studied bone health 
in a national cohort of 21 long-term HR-NBL survivors at a median age of 22 years (range 16–30) and in 20 healthy age- and sex-matched 
controls. All survivors had been treated with HSCT, 3/21 with tandem HSCTs, and 11/21 had received total body irradiation. HR-NBL survivors 
were shorter than controls (height SDS -2.6 vs. + 0.3; p<0.001), whereas BMIs did not differ significantly between the groups (p=0.07). 
Altogether 4/21 survivors and 2/20 controls had experienced at least one fracture (p=0.66). Spinal MRI was performed on 18 survivors; no 
compression fractures were observed. Bone mineral density (BMD) Z-scores, analyzed by DXA in 19 subjects, were lower in the survivors 
than controls at whole body, proximal hip and femoral neck (-0.81 vs. 0.50, -0.64 vs. 0.66, -0.69 vs. 0.54, respectively; p=0.008-0.001). After 
adjustment for height, differences in BMD became non-significant. Altogether 19/21 had some skeletal adverse effect according to Common 
Terminology Criteria for Adverse Events (CTCAE), most commonly “short stature” (Z-score<-2.5) or “low BMD” (Z-score<-1.0). Severe skeletal 
complications (CTCAE-score≥3; operation needed) were found in 8/21(38%), most common of these being hip epiphyseolysis (n=3), and 
multiple skeletal complications (≥4 separate) in 5/21(24%) survivors. BMD deficit in HR-NBL survivors is mostly explained by short stature. 
Skeletal complications are common, and can significantly impair the quality of life in HR-NBL survivors.

Category E - Endocrinology, Growth and Metabolism
PAPER NO. E: 01

-

Recommendations for surveillance of hypothalamic-pituitary disorders in childhood, adolescent

 and young adult cancer survivors

Laura van Iersel(1), LCM Kremer(2), MM Hudson(3), R Skinner(4), RL Mulder(2), LS Constine(5), W Chemaitilly(3,6), HM van Santen(1) 

(1) Department of Pediatric Endocrinology, Wilhelmina Children’s Hospital /University Medical Center Utrecht, Utrecht, The Netherlands, (2) Department of Pediatric Oncology, Emma 

Children’s Hospital / Academic Medical Center, Amsterdam, The Netherlands, (3) Departments of Oncology and Epidemiology & Cancer Control, St. Jude Children's Research Hospital, 

Memphis, TN, USA, (4) Department of Paediatric and Adolescent Haematology / Oncology and Children's HSCT Unit, Great North Children's Hospital and Northern Institute of Cancer 

Research, Newcastle University, Newcastle upon Tyne, UK, (5) Department of Radiation Oncology and Pediatrics, James P. Wilmot Cancer Institute, University of Rochester Medical 

Center, Rochester, New York, USA, (6) Department of Pediatric Medicine, Division of Endocrinology, St. Jude Children's Research Hospital, Memphis, TN, USA

BACKGROUND: Hypothalamic-pituitary (HP) disorders are frequently observed sequelae in childhood cancer survivors (CCS). Adequate HP 
function is vital for maintaining normal health status, allowing satisfactory recovery from cancer, optimal growth and pubertal development 
and adequate health during adulthood. Recommendations for surveillance of HP disorders in CCS have been developed by different 
collaborative groups with notable inconsistencies. The aim of this study is to develop unified recommendations for surveillance of HP disorders 
in CCS. 
METHOD: The International Guideline Harmonization Group (IGHG) commissioned an expert panel consisting of 42 members. Four primary 
questions have been formulated, which were further subdivided into clinical questions. These were addressed through systematic literature 
searches leading to the identification and grading of evidence from all relevant research. In case of lacking evidence, consensus was sought 
among participating experts. 
RESULTS: The four primary questions are: 
1. Who needs screening for hypothalamic-pituitary disorders? 
2. When should screening be initiated and for how long should screening be continued?
3. What screening modality should be used? 
4. What should be done when abnormalities are identified?
The specific clinical questions will be presented at ESLCCC including areas of consensus that did not require searches for additional evidence to 
guide practice. 
CONCLUSIONS: Inconsistencies among currently available recommendations for surveillance of HP disorders in CCS need to be addressed 
through a collaborative effort. The IGHG initiative represents an opportunity to develop unified recommendations, which will largely be 
evidence based. Such guidelines will hopefully decrease the delay in diagnosing and treating HP disorders in CCS.
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PAPER NO. E: 02
-

Hypothalamic dysfunction revealed by magnetic resonance diffusion tensor imaging in childhood leukemia 

survivors treated with cranial radiotherapy but not in craniopharyngioma survivors

Cecilia Follin(1), S Fjalldal(1), D Svärd(2), D van Westen(2), S Gabery(3), Å Petersen(3), J Lätt(2), EM Erfurth(1) 

(1) Institute of Clinical Sciences, Lund University, Lund, Sweden, (2) Department of Diagnostic Radiology, Skåne University Hospital and IKVL/Lund University, Lund, Sweden, (3) 

Translational Neuroendocrine Research Unit, Department of Experimental Medical Science, Lund University, Lund, Sweden

BACKGROUND: Metabolic complications with obesity are frequent in childhood acute lymphoblastic leukemia (ALL) survivors treated with 
cranial radiotherapy (CRT). Childhood onset (CO) Craniopharyngioma (CP) survivors without hypothalamic (HT) involvement are spared gross 
obesity. Magnetic resonance diffusion tensor imaging (DTI) provides information of microstructure function of the brain and quantified as 
fractional anisotrophy (FA), mean diffusivity (MD), axial and radial diffusivity (AD,RD). Since MD in HT is reportedly impaired (increased) in 
obese compared to non-obese subjects, we investigated DTI in the HT. 
METHODS: 29 ALL survivors were investigated 34 years after CRT. 17 CO-CP survivors with hormone supplementation but without HT damage 
were investigated. Comparisons were made to 27 matched controls regarding DTI parameters in the HT and for BMI, fat mass, fat free mass.
RESULTS: We recorded reduced FA, and increased MD, AD, and RD in the right HT and increased MD, AD, and RD (all, P<0.001) in left HT in 
ALL survivors. The CPs showed no difference for these parameters compared to controls. ALL survivors with a BMI ≥ 25 showed elevated MD 
(P=0.03) and AD (P=0.02) compared to ALL survivors and to controls with BMI ≥ 25 in the right HT. This was not the case in CP survivors or in 
controls.
CONCLUSIONS: 34 years after CRT for ALL, DTI measures are deranged in the HT. ALL survivors with a BMI ≥ 25 were presented with worse HT 
dysfunction. CP survivors were unaffected. The present data suggests changes in the microstructure of the HT in these ALL survivors.

PAPER NO. E: 03
-

Category 03 - Endocrinology, Growth and Metabolism, Category 07 - Long Term Follow Up

Overweight and obesity in Swiss childhood leukaemia survivors

Fabiën Belle(1,2), M Schindler(1), G Sommer(1), M Goutaki(1), R Kasteler(1), R Kuonen(1), M Bochud(2), K Zimmermann(3,4), R Ammann(5), C Kuehni(1)

(1) Institute of Social and Preventive Medicine, University of Bern, Switzerland, (2) Division of Chronic Diseases, Institute of Social and Preventive Medicine, Lausanne University 

Hospital,  Switzerland, (3) Nursing Science (INS), Department Public Health (DPH), Faculty of Medicine,University of Basel, Switzerland, (4) University Children’s Hospital Zurich, 

Switzerland, (5) Department of Paediatrics, Inselspital, Bern University Hospital, University of Bern, Switzerland

BACKGROUND: Childhood leukaemia survivors (CLS) <10 yrs off treatment are at increased risk for being overweight, but more evidence is 
needed to see if this persists in long-term CLS. We compared prevalence of overweight between long-term CLS and other childhood cancer 
survivors (CCS), siblings of CCS, and the Swiss population and identified characteristics of overweight participants for all groups. 
METHODS: As part of the Swiss Childhood Cancer Survivor Study, we calculated body mass index (BMI), from medical records at diagnosis 
and from self-reported heights and weights at survey, to determine overweight prevalence (≥25 kg/m2). We calculated age and sex adjusted 
z-scores using Swiss references for children, and assessed characteristics associated with overweight using multivariable logistic regression. 
RESULTS: The study included 770 CLS, 1’595 other CCS, 819 siblings, and 9’591 participants from the Swiss Health Survey. At survey 
(median=15.6 yrs after diagnosis, IQR 10.7; 22.0), 26% of CLS were overweight, and 25%, 22% and 23% of other CCS, siblings and the general 
population (all p>0.05). Among CLS, those who were male (OR=2.0, 95%CI 1.4-2.8), children (<15 yrs, OR=2.0, 1.1-3.5), older adults (≥35 yrs, 
OR=3.0, 1.7-5.3), had received cranial radiation therapy (CRT, OR=2.3, 1.3-4.0), or who were overweight at diagnosis (OR=9.8, 3.8-24.9) were 
more likely to be overweight.
CONCLUSIONS: In Switzerland, we found little evidence to support the hypothesis that long-term CLS have a markedly higher risk of 
overweight and obesity than peers. A possible exception are CLS treated with CRT, who might need extra attention during follow-up care.

PAPER NO. E: 04
-

Late onset of secondary adrenal insufficiency after irradiation for brain tumors in childhood 

- a population based study

Lorna Zadravec Zaletel, B Jereb

Institute of Oncology, Department of Radiotherapy, Ljubljana, Slovenia
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BACKGROUND AND AIMS: In survivors of childhood brain tumors (BT) secondary adrenal insufficiency (SAI) can be caused by damage to the 
pituitary gland by tumor itself, surgery or by cranial irradiation (RT) exciding 40 Gy. In a population-based study we analyzed the occurrence of 
SAI in childhood BT survivors, treated with cranial RT.
METHODS: Between 1968 and 2000, 348 children were treated for BT in Slovenia, 217 of them had cranial RT. One hundred twenty-seven of 
those died within 10 years (median 1 year) from diagnosis, 90 were eligible for study. There were 57 women, 33 men, one month to 16 (med. 
9) years old at diagnosis. The follow-up time in December 2015 was 11- 46 (med. 29) years. Seventy-nine of them are alive, 12 died 11- 41 
(med. 22) years from diagnosis. The dose range of cranial RT was 30 - 80 (med. 50) Gy. They were regularly followed at the outpatient clinic and 
ACTH test was performed every 5 years. 
RESULTS: SAI was found in 18 (22,5 %) patients, in two as an isolated finding. Four of them had SAI from the time of diagnosis of suprasellar 
tumors. In 14 patients, SAI was diagnosed 11-35 (med. 25) years after RT with doses to tumor bed of 50-56 (med. 50) Gy at the age of 1-14 
(med. 9) years. 
CONCLUSIONS: SAI in childhood BT survivors is frequent, appearing even more than 25 years after cranial RT. Careful lifelong monitoring of 
endocrine function in those patients is mandatory.

PAPER NO. E: 05
-

Insulin and glucose homeostasis in childhood cancer survivors treated with abdominal radiation: a pilot study

Danielle Friedman(1,2), C Moskowitz(1), P Hilden(1), S Wolden(1,2), Z Antal(1,2), E Tonorezos(1,2), D Carlow(1), N-K Cheung(1,2), B Kushner(1,2), KC Oeffinger(1,2), C Sklar(1,2)

(1) Memorial Sloan Kettering Cancer Center, New York, USA, (2) Weill Cornell Medical College, New York, USA 

BACKGROUND: Childhood cancer survivors (CCS) exposed to abdominal radiotherapy (abdRT) are at increased risk of diabetes mellitus (DM), 
but the mechanisms leading to DM in this population remain unknown. To further study the development of DM in CCS treated with abdRT, we 
performed dynamic testing of glucose and insulin. 
METHODS: Cross-sectional study of two-year CCS treated with abdRT at Memorial Sloan Kettering from 1975-2012. Eligible participants were 
<21 years old at abdRT; those with a diagnosis of DM or prior exposure to brain/total body irradiation were excluded. Survivors underwent 
two-hour glucose tolerance testing; auto-antibodies present in Type I DM and hemoglobin A1c levels were assessed. Insulin resistance was 
calculated by the Matsuda index. 
RESULTS: 37 survivors were enrolled (male: 56.7%; median age at abdRT: 3.6 years; median age at study: 14.2 years; years from abdRT: 3.6-
39.7); none were obese. At a median of 10.9 years after abdRT, nine participants (24.3%) had derangements in glucose homeostasis: four with 
impaired fasting glucose (≥100 mg/dl); four with impaired glucose tolerance (2-hour glucose 140-199 mg/dl); one with two-hour glucose in 
the diabetic range. Three additional participants with normal glucose tolerance had impaired insulin sensitivity. One participant had abnormal 
autoantibodies with normal glucose tolerance. No one had insulinopenia or an abnormal hemoglobin A1c level.
CONCLUSIONS: CCS treated with abdRT appear to be at risk for insulin resistance and glucose intolerance that is unrelated to obesity or 
autoimmunity. Further study is warranted in older survivor cohorts in order to better characterize the pathophysiology.

PAPER NO. E: 06
-

Factors associated with low lean mass among adult survivors of pediatric abdominal and pelvic tumors

Carmen Wilson, W Chemaitilly, W Liu, M Hudson, DK Srivastava, L Robison, K Ness

St. Jude Children's Research Hospital, Memphis, TN, USA

BACKGROUND & AIMS: In the general population, low lean mass (LM) is associated with reduced physical function and mortality. 
We aimed to identify factors associated with deficits in LM among adult survivors of non-hematological malignancies diagnosed in childhood.
METHODS: Participants included 351 survivors with a history of abdominal or pelvic tumors. Relative LM was measured using dual X-ray 
absorptiometry and converted to race-, age-, and sex-standardized z-scores using data from NHANES. Multiple linear regression, stratified by 
sex, was used to evaluate associations between treatment and lifestyle factors and LM.
RESULTS: The median age at follow-up was 29.6 (range: 18.7-55.1) years and median time from diagnosis was 24.2 (range: 10.7-50.0) years. 
Overall, 37.6% of survivors received abdominal radiation (median dose = 20Gy, range: 8.8-76.0) and 36.6% received pelvic radiation (median 
dose = 24.0Gy, range: 10.0-68.0). Mean LM z-score was -1.7 [±1.1] for males and -1.6 [±1.0] for females. After adjusting for chemotherapy 
exposure, smoking, physical activity, daily caloric intake and age, both increasing abdominal (Estimate=-0.21, standard error [SE] = 0.08, 
p=0.007) and pelvic radiation dose (Estimate=-0.26, SE ± 0.09, p=0.003) was associated with decreasing LM among males. In multivariable 
analyses, only exposure to pelvic radiation was associated with low LM among females (Estimate=-0.20, SE ± 0.09, p=0.037). 
CONCLUSIONS: Childhood cancer survivors treated with abdominal and pelvic radiation have an increased risk of low LM in adulthood. Further 
studies are required to understand the impact of low LM on metabolic profile and physical function among survivors of pediatric solid tumors.
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PAPER NO. E: 07
-

Diabetes Mellitus in childhood survivors of haematopoietic stem cell transplantation and total body irradiation 

(HSCT/TBI) – experience from a regional centre

 Toby Candler(1), C Wei(1,2,3), R Cox(1), K Bradley(2,4), R Elson(1), M Stevens(1,2), E Crowne(1,2)

(1) Bristol Royal Hospital for Children, UK, (2) University of Bristol, UK, (3) St George's Hospital, London, UK, (4) Bristol Royal Infirmary, UK 

BACKGROUND:  Diabetes is a longterm sequelae in childhood cancer survivors following HSCT/TBI, due to a combination of insulin deficiency 
and resistance. Aim:  To characterise presentation, treatment and clinical course of diabetes in childhood leukaemia survivors post HSCT/TBI. 
METHOD:  Single centre retrospective case note review of diabetes post HSCT/TBI.
RESULTS:  11 cases of diabetes were identified in 40 HSCT/TBI survivors. 6 screened by OGTT (oral glucose tolerance test) including 4 with 
raised 120-minute glucose only and 2 with both raised fasting and stimulated glucose; 5 cases identified from referring regional clinicians 
including 1 with random glucose of 31.5 mmol/L.  Median age(range) of primary diagnosis was 2.6(0.5-9.7 )years, with TBI at 14.4(10-14.4) Gy 
in 6(1-8) fractions. 2 had additional cranial irradiation and 2 graft-versus-host disease.   Diabetes was diagnosis at 15.5(11-26)years, 12.5(9-
18.2)years post HSCT. At presentation 4/7 were asymptomatic, 1/7 unclear from notes, 1/7 complained of fatigue, 1/7 complained of polyuria, 
polydipsia and weight loss. Median HbA1c (range) was 7.6(5.2-12.4)% at presentation. Initial treatment included: basal bolus regime(n=2), once 
daily detemir(n=1), dietary and lifestyle modifications(n=3) and metformin(n=1).  
One patient on insulin subsequently had gliclazide and sitagliptine added.  Another on basal bolus insulin switched to metformin and gliclazide 
with insulin discontinued. Glycaemic control after dietary and lifestyle/exercise interventions improved in 1 patient with subsequent OGTT 
demonstrating impaired glucose tolerance. Complications included dyslipidaemia(n=3), microalbuminuria(n=2) and hypertension(n=1). 
CONCLUSION: Diabetes in HSCT/TBI survivors can be asymptomatic at presentation. Variation in the choice of management and disease 
progression highlights the need for careful ongoing evaluation and individualised management plans.

Category M - Second Malignancies
PAPER NO. M: 01

-

Reduced risk for subsequent neoplasms with temporal changes in treatment exposure:  a report from 

the Childhood Cancer Survivor Study

Lucie Turcotte(1), Q Liu(2), Y Yasui(3), S Hammond(4), MA Arnold(4), RM Howell(5), TM Gibson(3), WM Leisenring(6), GT Armstrong(3), LL Robison(3), J.P Neglia(1)

(1) University of Minnesota, (2) University of Alberta, (3) St. Jude Children's Research Hospital, (4) Ohio State University, (5) University of Texas M.D. Anderson Cancer Center, (6) Fred 

Hutchinson Cancer Research Center 

BACKGROUND & AIM: Limited data exist on whether historical changes in therapeutic exposure have altered subsequent neoplasm (SN) risk 
among survivors of childhood cancer.
Methods: Occurrence of SNs was evaluated in 23,603 5-year survivors diagnosed <21 years of age from 1970-1999. Cumulative SN incidence 
and 95% confidence intervals (CI) at 15 years post-diagnosis were calculated. Piecewise exponential models assessed changes in rates by 
treatment years, adjusting for demographic and clinical characteristics. 
RESULTS: With 374,638 person-years at risk, 3,115 SNs (1,026 subsequent malignant neoplasms [SMNs], 233 benign meningiomas, and 1,856 
non-melanoma skin cancers [NMSCs]) among 1,639 survivors were reported and validated. Exposure to therapeutic radiation decreased by 
treatment decade (67%, 52%, 41%), while use of chemotherapy increased. Fifteen-year cumulative incidence of SMNs was lower for survivors 
diagnosed in the 1990s (1.6%, 95% CI 1.4-1.9) vs. 1970s (2.3%, 95% CI 2.0-2.7, p=0.001). A similar decline was seen for NMSCs (0.1%, 95% 
CI 0.1-0.2 vs. 0.7%, 95% CI 0.6-1.0, p<0.001). After adjusting for demographics, incidence rates declined for every 5-year treatment interval 
for SMNs (RR=0.87, 95% CI 0.82-0.93, p<0.001), NMSCs (RR=0.75, 95% CI 0.67-0.84, p<0.001), and meningiomas (RR=0.85, 95% CI 0.75-0.97, 
p=0.013). Inclusion of radiation dose in multivariable models, but not chemotherapy doses, attenuated the relative rates (RR=0.96, 0.85, and 
1.03, respectively), suggesting that declines were largely attributable to changes in radiotherapy. 
CONCLUSIONS: Although survivors remain at increased risk for SNs, risk is reduced for survivors diagnosed in more recent years. Reductions in 
treatment exposure, particularly radiation, have contributed to the decreased risk.

PAPER NO. M: 02
-

Does pregnancy and breast feeding increasing the risk of subsequent tumour after child oncology treatment?

Jarmila Kruseova(1), M Ganevova(1), M Cepelova(1), L Bartonova(2), A Luks(1), Jan Stary(1)
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(1) Department of Paediatric Haematology and Oncology Faculty Hospital Motol,Charles University, Prague, Czech Republic1, (2) Department of Pathology and Molecular Medicine 

Faculty Hospital Motol, CharlesUniversity, Prague, Czech Republic

BACKGROUND: Childhood cancer survivors experience and increased incidence of subsequent neoplasms (SN). The aim of our study was to 
determine whether pregnancy and breast feeding increases the risk of SN in our survivors.
METHOD: from 1979-2010 we evaluated the ocurence of SN in women during pregnancy and breast feeding. We compared this incidence with 
the total number of SN among 1208 women after solid tumour treatment and with the numbers of pregnant women in the same cohort. 
RESULTS: Within the cohort, 271 women gave birth to 408 children while 86 developed SN. However only 6 of the 271 were among the 86 
with SN.  During pregnancy we diagnosed two women with SN ( Ewing sarcoma and gonadostromal tumour)  and during breast feeding, four  
with SN  all breast cancer. Five of these SN originated in the irradiated area of the primary tumor. The ratio of SN in the entire cohort vs. study 
cohort (breast cancer 16:4, Ewing sarcoma 4:1, gonadostromal tumor 2:1). 
CONCLUSION: The cumulative incidence (CI) of SN women without pregnancy 8,5% ≥ 25 years vs SN during pregnancy and breast feeding 
CI 2,2 % ≥ 25 years (p≤ 0,006). In the Czech Republic women who have not yet suffered cancer 10-20% have breast cancer confirmed during 
pregnancy and lactacion. In our cohort it was higher  40%, but all these women had received treatment known to carry high risk of developing 
SN. We did not confirm that pregnancy and breast feeding increased the risk of SN in our survivors.

PAPER NO. M: 03
-

Gonadal hormone exposure and radiation-associated breast cancer risk: a report from the 

Childhood Cancer Survivor Study

Chaya S Moskowitz(1), JF Chou(1), D Barnea(1), C.A Sklar(1), WM Leisenring(2), JP Neglia(3), L Turcotte(3), RM Howell(4), D Novetsky Friedman(1), TO Henderson(5), CM Ronckers(6), F 

van Leeuwen(7), MC Pike(1), GT Armstrong(8), KC Oeffinger(1)

(1) Memorial Sloan Kettering Cancer Center, (2) Fred Hutchinson Cancer Research Center, (3) University of Minnesota, (4) MD Anderson Cancer Center, (5) University of Chicago, (6) 

Emma Children's Hospital/Academic Medical Center, (7) Netherland Cancer Institute, (8) St Jude Children's Research Hospital 

BACKGROUND & AIM: Women treated with chest radiation for childhood cancer have a high risk of subsequent breast cancer. We sought to 
explore the relationship between hormonal factors and risk of radiation-associated breast cancer (BC). 
METHODS: We studied 1,108 female participants in the CCSS who were diagnosed 1970-1986 at ages ≤21 years, treated with chest radiation, 
and had survived ≥5 years and to age ≥20. We estimated cause-specific hazard ratios (HRs) using Cox models with age as the time-scale, time-
dependent covariates, and adjusted for treatment factors: age at diagnosis, and chest radiation field and delivered dose.
RESULTS: With a median follow-up of 26 years, 195 women were diagnosed with BC. BC risk was significantly increased with 10+ years of 
intact ovarian function after chest radiation (HR=2.28, 95% CI 1.28-4.05, p=0.005) vs. <10 years, and when chest radiation was given within one 
year of menarche (HR=1.61, 95% CI 1.08-2.42, p=0.019, adjusted for age at menarche and treatment factors). Among postmenopausal women 
(n=261, median age at menopause 30 years, range 11-54; 8 with BC), BC risk appeared higher in women treated with combined estrogen-
progestin replacement therapy following menopause compared to those left untreated, although this increase was not statistically significant 
(HR=1.62, 95% CI 0.74-3.55, p=0.225, adjusted for treatment factors and age at menopause).
CONCLUSIONS: The risk of BC is particularly elevated in those treated with chest radiation near menarche. While continued ovarian function 
significantly increases risk, the possible risk associated with estrogen-progestin replacement therapy in postmenopausal childhood cancer 
survivors warrants further study.

PAPER NO. M: 04
-

Long-term risks of subsequent primary neoplasms among 200,945 five-year survivors of teenage and young adult 

cancer: The Teenage and Young Adult Cancer Survivor Study

Chloe Bright, RC Reulen, DL Winter, C Frobisher, M Hawkins

Centre for Childhood Cancer Survivor Studies, University of Birmingham, UK

BACKGROUND: In contrast to survivors of childhood cancer there is very little literature available which addresses risk of subsequent primary 
neoplasms (SPNs) experienced by the entire spectrum of teenage and young adult (TYA) cancer survivors. 
Methods: The Teenage and Young Adult Cancer Survivor Study is a large population-based cohort consisting of 200,945 5-year survivors of 
cancer diagnosed when aged 15-39y between 1971-2006 in England and Wales. Standardised incidence ratios (SIRs) and absolute excess risks 
(AERs) were calculated to provide estimates of excess risks of specific SPNs after specific TYA cancers.
RESULTS: Overall, 12,321 SPNs were diagnosed in 11,565 survivors; most frequently among survivors of breast, cervical or testicular cancer, 
and Hodgkin lymphoma (HL). Female survivors of breast cancer, cervical cancer and HL developed 1.8-, 1.3- and 3.1-times the expected number 
of SPNs, respectively. Male survivors of testicular cancer and HL developed 1.8- and 2.6-times the expected number of SPNs, respectively. 
Among female breast cancer survivors at least 30 years from diagnosis, lung cancers accounted for 45% of the total excess number of SPNs. 
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Among cervical cancer survivors at least 30 years from diagnosis, 37%, 23% and 22% of the total excess number of SPNs was accounted for by 
lung, colorectal and bladder cancer respectively; in aggregate accounting for 82% of the total excess number.
CONCLUSION: We provide long-term risk estimates for the more common specific SPNs after specific types of TYA cancer, which gives an 
evidence base for risk stratification for long-term clinical follow-up.

PAPER NO. M: 05
-

Breast cancer after Hodgkin lymphoma: influence of endogenous and exogenous gonadal hormones on the 

radiation dose-response relationship

Inge Krul(1), AWJ Opstal - van Winden(1), BMP Aleman(2), CPM Janus(3), ML de Bruin(4), M Hauptmann(1), ADG Krol(5), A Kesminiene(6), I Diallo(7), F de Vathaire(7), NS Russell(2), FE 

van Leeuwen(1)

(1) The Netherlands Cancer Institute, Department of Epidemiology, Amsterdam, The Netherlands, (2) The Netherlands Cancer Institute, Department of Radiation Oncology, 

Amsterdam,The Netherlands, (3) Erasmus University MC Cancer Institute, Department of Radiation Oncology, Rotterdam, The Netherlands, (4) Utrecht Institute for Pharmaceutical 

Sciences, Division of Pharmacoepidemiology & Clinical Pharmacology, Utrecht University, The Netherlands, (5) Leiden University Medical Center, Department of Clinical Oncology, 

Leiden, The Netherlands, (6) International Agency for Research on Cancer, Section of Environment and Radiation, Lyon, France, (7) Gustave Roussy, Department of Clinical Research, 

Villejuif, France

BACKGROUND: After chest radiotherapy (RT) for Hodgkin lymphoma (HL), women experience a dose-dependent increased breast cancer (BC) 
risk. It is unknown whether endogenous and exogenous gonadal hormones affect the radiation dose-response relationship.   
METHODS: We conducted a nested case-control study among female 5-year HL survivors treated before 41 years between 1965-2000. Data 
were collected through medical records and questionnaires for 174 BC cases and 466 matched controls. RT charts, simulation films and 
mammography reports were used to estimate the radiation dose to the location of the breast tumor.
RESULTS: The median interval between HL and BC diagnosis was 21.9 years. 98% of BC cases had received chest RT, compared to 92% of 
controls. We observed a linear radiation dose-response curve with an adjusted excess odds ratio (EOR) of 5.4%/Gray (95%CI:1.8%-13.37%). 
Women with menopause <30 years (caused by high-dose procarbazine or pelvic RT) had a lower BC risk (OR:0.13, 95%CI:0.03-0.54) than 
women with menopause ≥50 years. BC risk increased by 7.4% per additional year of intact ovarian function after RT (P<0.001). Among 
women with an early menopause (<45 years), the use of hormone replacement therapy (HRT) for ≥2 years did not increase BC risk (OR:0.81, 
95%CI:0.30-2.21). Endogenous and exogenous hormones did not statistically significantly modify the slope of the radiation dose-response 
relationship.   
CONCLUSION: HRT did not appear to increase BC risk in female HL survivors with a therapy-induced early menopause. Moreover, there was no 
evidence for interaction between RT dose and years of intact ovarian function after RT or HRT use.

PAPER NO. M: 06
-

Chemotherapy-related risks of subsequent solid cancer,  breast cancer, and sarcoma among childhood cancer 

survivors: a DCOG LATER cohort study

Jop C Teepen(1), FE van Leeuwen(2,3), WJE Tissing(3,4), M Hauptmann(2), HJH van der Pal(3,5), E van Dulmen-den Broeder(3,6), MM van den Heuvel-Eibrink(3,7,8), JJ Loonen(3,9), D 

Bresters(3,10), AB Versluys(3,11), SJCMM Neggers(3,12), AC de Vries(3,7), M Jaspers(3,13), MH van den Berg(3,6), M van der Heiden-van der Loo(3), N Hollema(3), W Dolsma(3,14), 

MA Grootenhuis(3,15), J den Hartogh(3,16), A, Postma(3), AFW van der Steeg(3,17), GA Huizinga(3,4), HM van Santen(3,18), MJ van de Vijver(19), O Visser(20), HN Caron(1,3), LCM 

Kremer(1,3), CM Ronckers(1,3), on behalf of the DCOG LATER Study Group

(1) Emma Children’s Hospital/Academic Medical Center, Pediatric Oncology, Amsterdam,The Netherlands, (2) Netherlands Cancer Institute, Epidemiology, Amsterdam, The Netherlands, 

(3) Dutch Childhood Oncology Group (DCOG), The Hague, The Netherlands, (4) Beatrix Children's Hospital/University of Groningen/University Medical CenterGroningen, Pediatric 

Oncology/Hematology, Groningen, The Netherlands, (5) Academic Medical Center, Medical Oncology, Amsterdam, The Netherlands, (6) VU University Medical Center, Pediatric 

Oncology/Hematology, Amsterdam, The Netherlands, (7) Sophia Children’s Hospital/Erasmus Medical Center, PediatricOncology/Hematology, Rotterdam, The Netherlands, (8) Princess 

Maxima Center for Pediatric Oncology, Utrecht, The Netherlands, (9) Radboud University Medical Center, Pediatric Oncology and Hematology, Nijmegen,The Netherlands, (10) Willem-

Alexander Children's Hospital/Leiden University Medical Center, Pediatric Stem Cell Transplantation, Leiden, The Netherlands, (11) Wilhelmina Children's Hospital/University Medical 

Center Utrecht, Pediatric Oncology and Hematology, Utrecht, The Netherland, (12) Erasmus Medical Center, Internal Medicine, Rotterdam, The Netherlands, (13) Academic Medical 

Center, Medical Informatics, Amsterdam, The Netherlands, (14) University of Groningen/University Medical Center Groningen, Radiation Oncology, Groningen, The Netherlands, 

(15) Emma Children’s Hospital/Academic Medical Center, Pediatric Psychology, Amsterdam, The Netherlands, (16) Dutch Childhood Cancer Parent Organisation (VOKK), Nieuwegein, 

The Netherlands, (17) Emma Children’s Hospital AMC and VU University Medical Center, Pediatric Surgical Center of Amsterdam, Amsterdam, The Netherlands, (18) Wilhelmina 

Children's Hospital/University Medical Center Utrecht, Pediatric Endocrinology, Utrecht, The Netherlands, (19) Academic Medical Center, Pathology, Amsterdam, The Netherlands, (20) 

Netherlands Comprehensive Cancer Organisation, Registration, Utrecht, The Netherlands

BACKGROUND: Radiotherapy for childhood cancer is an established risk factor for subsequent solid cancers. However, effects of chemotherapy 
are less well described. We evaluated the roles of chemotherapy on subsequent solid cancer risk in a large Dutch cohort of childhood cancer 
survivors (CCS) with a unique level of detail on chemotherapy data. 
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METHOD: The DCOG LATER cohort includes 6,168 five-year CCS treated before age 18 between 1963 and 2002. Subsequent cancers were 
identified by cancer and pathology registry linkages and medical chart review. We calculated standardized incidence ratios (SIRs) and used 
multivariable Cox regression analyses (time scale: attained age) to evaluate chemotherapy-associated risks, adjusting for all other treatment 
aspects, including radiotherapy.
RESULTS: During a median follow-up of 20.7 years, 262 subsequent cancers were observed vs. 50.4 expected (SIR=5.2; 95% confidence interval 
(CI): 4.6-5.9). Absolute excess risk was 20.4/10,000 person-years. Risk of any solid cancer was increased in patients exposed to doxorubicin 
(hazard ratio (HR)=2.5; 95% CI: 1.6-3.8 for highest dose tertile (>443 mg/m²) vs. no doxorubicin) and ifosfamide (HR=1.8; 95% CI: 1.1-2.7). 
Female breast cancer risk was also increased after exposure to doxorubicin (HR=5.8; 95% CI: 2.7-12.5 for highest dose tertile vs. no doxorubicin) 
and ifosfamide (HR=3.4; 95% CI: 1.3-8.8). Bone/soft tissue sarcoma risk was increased in patients treated with cyclophosphamide (HR=4.0; 95% 
CI: 1.9-8.3 for highest dose tertile (>9400 mg/m²) vs. no cyclophosphamide) and ifosfamide (HR=2.7; 95% CI: 1.3-5.9). 
CONCLUSIONS: Doxorubicin, ifosfamide, and cyclophosphamide appear to be associated with elevated subsequent solid cancer risk, beyond 
established effects of radiotherapy.

Category C - Cardiac 
PAPER NO. C: 01

-

Cardiac diseases following childhood cancer treatment: Cohort study

Nadia Haddy, G Gustave Roussy

Inserm U1018, Department of Cancer and Radiation, Villejuif, France

BACKGROUND: Cardiac disease (CD) is one of the major side effects of childhood cancer therapy, but until now little has been known about 
the relationship between heart radiation dose (HRD) received during childhood and risk of CD. 
METHODS : The cohort comprised 3162 five-year survivors of childhood cancer. Chemotherapy information was collected and HRD was 
estimated. 
RESULTS: There were 347 CDs in 234 patients, 156 of them rated grade ≥3. Cox’s and Poisson regression models were used. The cumulative 
incidence of any type of CD at 40 years of age was 11•0% (95%CI: 9•5–12•7) and 7•4% (95%CI: 6•2–8•9) when only the CDs of grade 3 or 
more were considered. Compared to patients who received no anthracycline and either no radiotherapy or an HRD<0•1Gy, the risk was 
multiplied by 18•4 (95%CI: 7•1-48•0) in patients who had received anthracycline and no radiotherapy or an HRD <0•1Gy, by 60•4 (95%CI: 
22•4-163•0) in those who had received no anthracycline and an HRD ≥30Gy, and 61•5 (95%CI: 19•6-192•8) in those who had received both 
anthracycline and an HRD ≥30Gy. 
CONCLUSIONS: Survivors of childhood cancers treated with radiotherapy and/or anthracycline run a high dose-dependent risk of developing 
CD. CDs develop earlier in patients treated with anthracycline than in those treated without it.

PAPER NO. C: 02
-

A cardio-oncology algorithm: standardizing referrals to and recommendations from 

cardiology in childhood cancer survivors

Karen E Effinger(1,2), WL Border(2,3), E Record(1), AC Mertens(1,2), K Rose-Felker(2,3), SM Castellino(1,2), LR Meacham(1,2)

(1) Aflac Cancer and Blood Disorders Center, Children’s Healthcare of Atlanta, Atlanta, GA, USA, (2) Department of Pediatrics, Emory University, Atlanta, GA, USA, (3) Sibley Heart Center, 

Children’s Healthcare of Atlanta, Atlanta, GA, USA

BACKGROUND/AIM: Cardiovascular disease is a leading cause of morbidity and mortality in childhood cancer survivors. Due to wide practice 
variation, we aimed to develop a cardio-oncology algorithm to standardize referrals to cardiology and provide guidelines for cardiologists 
evaluating survivors. 
METHODS: Cardiologists were surveyed on their knowledge of cardiovascular late effects and their screening and exercise recommendations 
for survivors. Survivorship and cardiology experts jointly developed a weighted scoring system to guide referrals to cardiology and provide 
guidelines for cardiac screening and exercise recommendations based on: treatment exposures, age at treatment, time since treatment, and 
risk factors identified by the Children’s Oncology Group and American Heart Association.  Once the algorithm was established, a convenience 
sample of 63 charts from the survivor clinic were reviewed to evaluate the algorithm in individual clinical scenarios.
RESULTS: 41/58 (71%) pediatric cardiologists responded to the survey.  
There was wide variation in the knowledge of risk factors, screening practices and exercise limitations recommended.  
The cardio-oncology algorithm assigns a score of 1-21. 
The score range was categorized to guide cardiology referral: screening echocardiogram only (1-3), consider referral (4-6), recommend referral 
(7-9), and regular cardiology follow-up (≥10).  
The algorithm also provides recommendations to cardiologists for screening and exercise modifications based on the score.  
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The retrospective chart review revealed: 35 (56%) screening echocardiogram only, 20 (32%) consider referral, 7 (11%) recommend referral, and 
1 (1%) regular cardiology follow-up. 
CONCLUSIONS: Use of a cardio-oncology algorithm and guidelines will standardize referrals to and recommendations from cardiologists. 
Validation of the model is in progress.

PAPER NO. C: 03
-

Late cardiac events after childhood cancer: a pan-European cohort study PanCareSurFup

Elizabeth AM  Feijen(1), MM Hawkins (2), CE Kuehni (3), F de Vathaire (4), R Haupt (5), Z Jakab (6), L Zadravec Zaletel (7), RC Reulen (2), DL Winter (2), D Alessi (8), J Byrne (9), E Bardi 

(10), D Grabow (11), S Garwicz (12), M Jankovic (13), HJH van der Pal (1), EC van Dalen (1), WJE Tissing (14), GA Levitt (15), R Skinner (15), L Hjorth (12), LCM Kremer (1), on behalf of the 

PanCareSurFup Consortium

(1) Academical Medical Center Amsterdam, The Netherlands,(2) University of Birmingham, UK, (3) University of Bern, Switzerland, (4) Institute Gustave Roussy,  France, (5) Istituto 

Giannina Gaslini, Italy,  (6) Markusovszky Hospital, Hungary, (7) Institute of Oncology, Ljubljana, Slovenia, (8) Hospital-University of Turin and Center for Cancer Prevention, Italy, (9) 

Boyne Research Institute, Washington, DC , USA(10) Semmelweis University, Hungary, (11) University Medical Center Mainz, Germany, (12) Lund University, Sweden, (13) Hospital San 

Gerardo, San Juan, Puerto Rico, (14) University Medical Center Groningen, The Netherlands, (15) Great North Children's Hospital, Newcastle-upon-Tyne, UK

INTRODUCTION: Childhood cancer survivors (CCS) are at high risk of long-term adverse effects of cancer and its treatment, including 
cardiac events (CEs). The main objective of the PanCareSurFup cardiac cohort study is to determine the incidence and broad risk factors for 
symptomatic cardiac events in European CCS. 
METHOD: Eight data providers in Europe participating in PanCareSurFup identified and validated symptomatic CEs in their cohorts of childhood 
cancer survivors. Data on symptomatic heart failure, ischemia, pericarditis, valvular disease and arrhythmia were collected. Basic patient, 
cancer and treatment related data were collected. The cumulative incidence was determined by a competing risk analyses. A multivariable 
regression model was used to investigate the influence of gender, age at treatment, type of childhood cancer (leukemia=reference).
RESULTS: In the analyses we included 35,850 CCS (45.1% female) with a median follow-up time after primary cancer diagnosis of 23.5 years. 
The cumulative incidence of developing a CE, 50 years after childhood cancer diagnosis, was 13.7% (95% CI 11.4%-16.0%). We found that 
lymphoma and bone/ soft tissue sarcoma had a significantly increased risk of a CE (HR (95% CI) 2.6 (2.10-3.27); 1.8 (1.39-2.25)).
CONCLUSIONS: The PanCareSurFup cardiac cohort, is the largest cohort of CCS with systematically ascertained CEs. This study showed that 
after 50 years of follow-up almost 1 in 7 CCS will develop a severe, life-threatening or fatal CE. We also found that survivors of lymphoma had a 
2.6-fold risk of developing a CE compared to survivors of leukemia, and survivors of bone/soft tissue sarcomas a 1.8-fold risk.

PAPER NO. C: 04
-

Biomarkers including Galectin-3, BNP, Troponin in survivors of pediatric cancer treated with Anthracyclines

Jason Canner, S Pauwaa, R McFall, S MeDermott, L Rivard, S Brennan

Advocate Christ Medical Center, Department of Pediatrics, Oak Lawn, IL, USA

BACKGROUND: Lifetime risk for cardiovascular (CV) disease in the general population is high but can be difficult to predict.   
Childhood cancer survivors who receive anthracyclines carry an increased risk of developing CV disease. Galectin-3,a serum protein that has 
been associated with cardiac fibrosis in patients with heart failure. Elevated Galectin-3 has been associated with an increased risk of developing 
heart failure in adults without a prior diagnosis of cardiomyopathy.  Galectin-3 has not been studied in a pediatric population with prior 
exposure to anthracyclines.  Our hypothesis is that Galectin-3 may help to risk stratify this population.
METHODS: In 34 childhood cancer survivors, galectin-3, B-type natriuretic peptide (BNP), and troponin-I were measured at the initial visit to 
the Cardio-oncology outpatient clinic.  Total prior anthracycline doses were collected and each patient had an echocardiogram.
Results: The population was 55% male with a mean age of 23.1 years.  Average doxorubicin dose was 232.7 mg/m2.  Galectin levels were 
collected on 22 patients.  The average galectin-3 was 10.98 ng/mL (Normal range <17.5ng/mL).  Average troponin was <0.02ng/mL and average 
BNP was 22.1pg/mL.
CONCLUSIONS: Childhood survivors of pediatric cancer who received anthracycline chemotherapy had normal galectin, troponin-I and 
BNP levels. These patients will continue to be followed to monitor for the development of heart failure in the future.  W We plan to assess 
echocardiographic parameters including strain to evaluate the potential relationship between cardiac biomarkers and cardiac function in 
children with prior anthracycline exposure.  

PAPER NO. C: 05
-

Anthracycline exposure and cardiac dysfunction in childhood cancer survivors - how late are late effects? 

Experience from a single institution

Beryl Rodrigues(1), H Jenkinson(1), M English(1), T DeMott(1), P Davies(1), L Ball(2), A Toogood(2) 
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(1) Birmingham Children's Hospital NHS Foundation Trust, Birmingham, UK, (2) University Hospitals Birmingham NHS Foundation Trust, Birmingham, UK 

BACKGROUND & AIMS: Childhood Cancer Survivors (CCS) treated with Anthracycline chemotherapy are at an increased risk of late cardiac 
toxicity. However, most studies are based upon heterogeneous, cross-sectional data. The objective of our longitudinal study was to identify the 
relationship between the onset of cardiac dysfunction and variables such as age, sex, doxorubicin dose and length of follow-up.
METHOD: A retrospective analysis of sequential echocardiograms of all CCS diagnosed between 1976 and 1999 and treated with Anthracycline 
chemotherapy was undertaken. A strict exclusion criterion was applied. A fractional shortening of less than 28% was considered abnormal. 
Anthracycline doses were converted to Doxorubicin equivalent. 
RESULTS: 265 patients treated for childhood cancer with median age of 4.8 years (range 0.1-15.6) were entered in the study. 137(52%) males 
and 128(48%) females were treated for a range of childhood malignancies including ALL( 40%) and NHL(20%) and received a total cumulative 
Doxorubicin mean dose of 200mgs/m2 (range 60-564).The median follow-up post treatment was 20 years (range 5.8-37.9). Although 92(35%) 
had abnormal echocardiograms, only 22(8%) had reproducible abnormal findings.  In this cohort (n=22), 13(59%) were exposed to high doses 
of doxorubicin (>250mgs/m2) and 3 (14%) had relapse of their disease. 17(77%) developed cardiac dysfunction within ten years of completing 
treatment. One patient (5%) presented at 20 years post treatment of disease relapse. 
CONCLUSION: Our study shows that in two-thirds, cardiac dysfunction manifests within the first ten years post treatment.  However, there can 
be a delayed presentation in some cases as late as 20 years.

PAPER NO. C: 06
-

Value of radionuclide angiocardiography in the diagnosis of asymptomatic 

cardiomyopathy in childhood cancer survivors

Amanda Soelyng, P Hasbak, R Moegelvang, H Uhlving, L Idorn, C Rechnitzer

Rigshospitalet, Department of Pediatric and Adolescence Medicine, Copenhagen, Denmark

BACKGROUND AND AIM: Radionucleide angiography (RNA) is, at our center, the method used for cardiac surveillance in patients older than 
15 yrs. 
The aim of this study was to evaluate the diagnostic value of radionuclide angiocardiography (RNA) and the frequency of asymptomatic 
cardiomyopathy in childhood cancer survivors previously treated with anthracyclines. 
METHODS: 257 consecutive patients were identified, having had 318 RNA performed from 2003 to2014 as part of their follow-up after 
anthracycline treatment. We collected the following data from medical records: date of diagnosis, age, treatment details (cumulative 
anthracycline dose, chest irradiation) as well as previous echocardiographs and RNAs.
RESULTS: The included patients had been treated for malignant hematological diseases, solid tumors or had received hematological stem cell 
transplantation. Median age at the beginning of treatment was 8,5 years. Median cumulative dose of anthracycline dose was 235 mg/m2. 52 
patients had also received  total body irradiation, and 13 patients had also received cardiac irradiation. RNAs for all patients showed a mean 
LVEF (left ventricular ejection fraction) of 61% . Patients having received less than 250 mg/m2 cumulative anthracycline had a mean LVEF of 62 
% and patients having received more than 250 mg/m2 had a mean LVEF of 57 %. Sequential results of echocardiographs and RNAs in the same 
patients are shown.
CONCLUSION: Our study shows that according to results from radionuclide angiocardiography, childhood cancer survivors treated with 
anthracycline doses >250 mg/m2 are at greater risk of developing asymptomatic cardiomyopathy than survivors treated with <250 mg/m2.

Category P - Cognition, Psychology and Quality of Life
PAPER NO. P: 01

-

Impaired brain metabolism detected by magnetic resonance spectroscopy and neurocognitive impairment in 

childhood leukemia survivors treated with cranial radiotherapy

Cecilia Follin(1), EM Erfurth(1), A Johansson(2), J Lätt(3), P Sundgren(3), K Österberg(2), G Spulber(4), P Mannfolk(3), I Björkman-Burtcher(3)

(1) Institute of Clinical Sciences, Lund University, Lund, Sweden, (2) Department of Psychiatry, Clinical Sciences, Lund University, Lund, Sweden, (3) Department of Diagnostic Radiology, 

Skåne University Hospital and IKVL/Lund University, Lund, Sweden, (4) Department of Neurobiology, Care Sciences and Society, Division of Clinical Geriatrics, Karolinska Institutet, 

Stockholm, Sweden 

BACKGROUND: Cranial radiotherapy is a known risk factor for neurocognitive impairment in survivors of childhood acute lymphoblastic 
leukemia (ALL). Understanding the nature of cognitive dysfunction during adulthood in ALL survivors is important as it has an impact on major 
life situations. 
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METHOD: 38 (21 women) ALL survivors were investigated 34 years after diagnosis. Median-age was 38 years. All were treated with a CRT dose 
of 24 Gy and 11 years of complete hormone supplementation. Comparisons were made to 29 matched controls. Assessments of magnetic 
resonance spectroscopy (white and grey matter metabolic alterations), brain volume and neuropsychological tests were performed. 
RESULTS: ALL survivors scored lower than controls in neuropsychological tests; vocabulary, memory, learning capacity, spatial ability, executive 
functions and attention (p<0.001). Compared to controls ALL survivors had reduced white matter (WM) and grey matter (GM) volumes 
(p=0.001). ALL survivors had lower levels of WM N-acetyl aspartate/creatin (NAA/Cr)(p=0.004), WM NAA+NAAG (N-acetylaspartylglutamate)/
Cr (p<0.001) and lower levels of GM NAA/Cr (p=0.001) and GM NAA+NAAG/Cr (p=0.01) compared to controls. ALL survivors had higher levels 
in WM MI (Myoinositol)/NAA (p=0.01) concentrations compared to controls. There was a significantly negative correlation of years since ALL 
diagnosis to WM NAA+NAAG/Cr (r=-0.4, p=0.04) in ALL survivors.
CONCLUSIONS: The present study shows impaired brain metabolism, reduced brain volumes and neurocognitive impairment in ALL survivors 
treated with cranial radiotherapy, despite complete hormone substitution. We also report an impairment of metabolites correlated to time 
since treatment and a progressive impairment in sustained attention, suggesting an accelerated aging in the irradiated brain.

PAPER NO. P: 02
-

Psychological input within the oncology/haematology late effects service

Rebecca Mulholland, L Stokes

Department of Paediatric Psychology, Sheffield Childrens Hospital NHS Trust, Sheffield, UK

Current literature highlights the need for ongoing psychological care after Oncology/Haematology treatment has ended. Sheffield Childrens 
Hospital NHS Foundation Trust offers psychological input in to the Late Effects service but this has never been funded or evaluated.

The first step of this process was to identify the amount of contact time with this patient group to find out whether it is an important part of 
the overall package of care. We identified the number of patients that had been seen by a psychologist within the last 5 years that are known 
to the late effects team.  We also asked questions about the main presenting problem, who they were referred by and how far out of treatment 
the children and young people were. Approximately 1 in 5 appointments per week were patients who were known to the late effects service.  
‘Emotional problems’ including trauma and adjustment were the main presenting problems although neuro-cognitive assessment was also 
ranked highly.  

Consultants and nurses within the late effects service were the highest referrers however a number older patients made self-referrals. End of 
treatment time varied but the majority were after 2 years. It is clear from this study and the literature that there is a need for psychological 
support to be offered, however many services in the UK aren’t able to offer a service once treatment has ended and those that do have no 
specific funding for this. 

In conclusion this is a huge gap in services for these children and young people.

PAPER NO. P: 03
-

Utility-based quality of life in adult survivors of childhood cancer: a report from the 

St. Jude Lifetime Cohort (SJLIFE) study

I-Chan Huang(1), N Bhakta(2), J Baker(2), K Krull(1), K Srivastava(3), M Hudson(2), L Robison(1)

(1) Department of Epidemiology and Cancer Control, St. Jude Children's Research Hospital, Memphis, TN, USA, (2) Department of Oncology, St. Jude Children's Research Hospital, 

Memphis, TN, USA, (3) Department of Biostatistics, St. Jude Children's Research Hospital, Memphis, TN, USA

BACKGROUND: We compared utility-based quality of life between adult survivors of childhood cancer and the general population, and 
identified risk factors of lower health utilities among survivors.
METHODS: Data used include health surveys from 2,811 SJLIFE survivors, treatment exposures abstracted from medical records, and chronic 
conditions evaluated through direct medical assessment. Health utilities were estimated using the SF-6D scale, and a norm was obtained from 
the 2008-2012 Medical Expenditure Panel Survey. Treatment exposures included chemotherapy (corticosteroids, platinum, anthracyclines, 
alkylating agents, vincristine), radiotherapy (abdomen, brain, chest, pelvis) and invasive surgery. Symptoms measured included: disfigurement, 
sensory abnormalities, movement, cardiac problems, pulmonary problems, pain, memory, anxiety, depression, and somatization. A t-test 
was used to compare the survivors' health utilities to the norm. Linear regression was performed to test the effect of socio-demographics, 
treatment, chronic conditions, and symptoms on survivors’ health utilities. 
RESULTS: Survivors' mean age at survey was 32.2 years (SD=8.3) and mean time from diagnosis was 23.9 years (SD=8.1). Utility scores of 
survivors were lower than the norm by 0.037 (p<0.001). Hodgkin lymphoma, CNS malignancies, and sarcomas survivors had worse health 
utilities than leukemia survivors (p's<0.05). Multivariable analyses indicated female gender (beta=-0.023; p<0.001), having no health insurance 
(beta=-0.020; p<0.05), and having peripheral neuropathy or skeletal disorders (betas=-0.028 and -0.020; p's<0.05) were associated with lower 
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health utilities. All symptoms were independently associated with lower health utilities (betas=-0.02 to -0.54; p's<0.001).
CONCLUSIONS: Adult survivors of childhood cancer experienced worse health utilities than the norm with chronic conditions and symptoms 
as the main risk factors.

PAPER NO. P: 04
-

Could non-CNS-directed chemotherapy induce longterm neurotoxicity in childhood cancer patients?

Charlotte Sleurs(1,2,3), S Deprez(3), RP Peeters(3), S Sunaert(3), I Elens(4), G Vercruysse(2), V Labarque(2), M Renard(2), J Lemiere(2), A Uyttebroeck(2)

(1) KU Leuven, Department of Development & Regeneration, Leuven, Belgium, (2) UZ Leuven, Department of Pediatric Hemato-Oncology, Leuven, Belgium, (3) UZ Leuven, Department 

of Radiology, Leuven, Belgium, (4) KU Leuven, Department of Biological Psychology, Leuven,  Belgium

BACKGROUND: Chemotherapy has been associated with neurocognitive sequelae in pediatric patients with leukemia and brain tumors. 
However, for patients with non-CNS tumors, treated with multiagent chemotherapy, evidence remains limited. We aimed to explore structural 
and functional brain connectivity in survivors of solid non-CNS tumors. 
METHODS: We acquired magnetic resonance (MR) brain images of 25 survivors and 25 healthy age-matched controls. MR-scans included T2-
weighted-Fluid-Attenuated Inversion Recovery (T2-FLAIR), Diffusion Weighted Imaging (DWI) and Resting State fMRI (Rs-fMRI). (1) For FLAIR, 
MR-images were visually inspected for clear white matter lesions. (2) For DWI, we compared Fractional Anisotropy (FA), which is associated 
with white matter (WM) integrity (ExploreDTI and FSL), between survivors and controls. Analyses were multiple-voxel and Bonferroni-
corrected. Clusters larger than 30 voxels were retained. (3) For Rs-fMRI, functional networks were calculated (SPM8 and FSL). Attention-related 
networks including the default mode network (DMN), and the left and right frontoparietal network (FPN) were compared between both 
groups. 
RESULTS: First, 20% of the survivors showed remarkable WM lesions. 
Second, we observed higher FA in controls compared to survivors in central WM regions, including the splenium of the corpus callosum, the 
anterior and posterior internal capsule, and the cingulum (p<.05,clustersize:30-101 voxels). 
Finally, lower functional connectivity was found in survivors between the DMN and the left inferior parietal lobule (IPL) (p<.05,clustersize:147 
voxels).
CONCLUSION: This study shows potential neurotoxicity resulting in WM lesions and related reduced structural connectivity. Possibly this is 
also related to the lower functional connectivity in attention-related networks for survivors of childhood solid tumors.

PAPER NO. P: 05
-

Does an annual community based activity day increase participation in sports and 

leisure activities following a diagnosis of childhood cancer?

Anna Jenkins(1), T Urquhart(1), D Rowley(1), K Aucharaz(1), S Demack(2)

(1) Department of Paediatric Oncology, Sheffield Childrens Hospital, Sheffield, UK, (2) Department of Psychology, Sociology and Politics, Sheffield Hallam University, Sheffield, UK 

BACKGROUND AND AIM: There is increasing recognition that physical activity for cancer patients at all stages of treatment and follow up is 
beneficial. The majority of the research has been carried out in adult patients with less robust evidence available for childhood cancer. 
Much of the research in the paediatric population has centred on hospital based exercise programmes. The aim of this study was to assess 
whether attendance at an annual activity day led to increased levels of physical activity in  children and young people treated for childhood 
cancer up to 12 months after participation.
METHOD: We developed a questionnaire based intervention single centre study to look at whether a single community based activity day for 
children and young people with a cancer diagnosis led to increased levels of activity in the study population (n=68). 
RESULTS: Participants were found to have an increase in physical activity which was sustained for the duration of the research study (12 
months). 
CONCLUSION: Although limited by the small size of study this research suggests that a single community based activity day may be an 
effective way of encouraging activity in childhood cancer patients. Further research is required in this area with a view to clearly establishing 
the role for physical activity in paediatric cancer patients and providing options for cost effective and acceptable ways of encouraging activity 
and participation in this patient group.

PAPER NO. P: 06
-

Psychological impact of the delivery of a treatment summary and follow-up recommendations 

on long term survivors and their families

Vera Morsellino(1), S Caruso(2), S Menoni(2), F Naselli(1), M Muraca(1), S Pessano(1), F Bagnasco(1), R Haupt(1) 
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(1) Deparment of Hematology and Oncology, Istituto G. Gaslini, Genoa, Italy, (2) Epidemiology and Biostatistics Unit, Istituto G. Gaslini, Genoa, Italy 

BACKGROUND AND AIM: Treatment summaries are often unavailable to long-term survivors, in particular to those treated several years 
ago. Within the DOPO project (Diagnosis, Prevention and Observation after Oncologic Therapy) a prototype of what will be the Survivorship 
Passport was given to survivors attending our late effects clinic. The aim was evaluate the psychological and emotional impact of this document 
on the survivors and/or his/her relatives. 
METHOD: Between 2012 and 2015 treatment summaries and recommendations for screening were given to survivors or their parents during a 
follow-up visit, after an extensive interview, and a Likert questionnaire was sent by mail 3 months later.
RESULTS: Out of 314 mailed questionnaires, 190 were returned (response rate 60%) from 96 and 94 females with a median age at follow-up 
of 17.5 years (IQR 12-22) and after a median follow-up since end of therapy of 9 years (IQR 6-15). Overall, 97% of survivors or their families 
agreed or strongly agreed on the utility of receiving the 'passport'. 85% reported an increased awareness about their health status and need of 
follow-up. 52% reported modifications in their lifestyle. 77% shared the passport with their family doctor. However a 82% of survivors reported 
an increase of their anxiety related to health consequences that was more pronounced among those with a longer follow-up. 
CONCLUSIONS: The provision of a treatment summary with recommendations for follow-up is very well accepted by survivors. Strategies to 
better communicate health risks should be improved in order to avoid unnecessary psychological burden on survivors.

PAPER NO. P: 07 
-

Determining the prevalence of cognitive difficulties in childhood cancer survivors and their relationship to 

transitioning to adult follow-up care

Christina Signorelli(1,2), B Nandakumar(1,2), J Fardell(1,2), C Wakefield(1,2), J McLoone(1,2), R Cohn(1,2)

(1) School of Women’s and Children’s Health, UNSW Medicine, University of New South Wales, Sydney, NSW, Australia, (2) Kids Cancer Centre, Sydney Children’s Hospital, Randwick, 

NSW, Australia

BACKGROUND & AIM: Long-term care is recommended for childhood cancer survivors (CCS) to manage ongoing treatment-related 'late 
effects', including cognitive difficulties. This study describes the prevalence of CCS' self-reported cognitive difficulties, and their impact on 
transition from paediatric-based cancer care to adult care. 
METHOD: CCS and parents (of survivors <16 years) were surveyed (stage 1) and interviewed (stage 2) regarding perceived cognitive difficulties 
and their transition experiences. 
RESULTS: 
Stage 1: 365 CCS (mean age 26.81years) and 188 parents (survivor mean age 12.47years) were surveyed. Thirty-five percent of CCS reported 
memory/learning difficulties, and 30% anticipated future problems. Parents indicated that 12% of school-aged survivors had poor performance, 
and 14% attention-related problems. Survivors with cognitive difficulties reported more unmet information needs (p=0.005, F=8.104). 
Stage 2: Quantitative data was complemented by 35 interviews. Of the 12 survivors who had transitioned, those with cognitive difficulties 
described more negative experiences, in terms of appropriateness of transition and confidence in their new health care team. 
Many survivors were not aware that a transition to adult services would occur, and few felt confident in their new adult team's familiarity 
of their cancer-related history and future needs. Few adult survivors reported receiving information from their parents about their cancer, 
treatment, and future cancer-related health care needs as they entered adulthood. 
CONCLUSIONS: Results suggest survivors who self-report cognitive difficulties have more negative experiences transitioning to adult services. 
In preparing survivors for transition, survivors' cognitive concerns/abilities should be considered to ensure they remain engaged in essential 
lifelong follow-up care.

PAPER NO. P: 08
-

Neurocognitive, psychosocial, and quality of life outcomes in adult survivors of childhood non-Hodgkin 

lymphoma in the St. Jude Lifetime Cohort (SJLIFE)

Matthew Ehrhardt, D Mulrooney, C Li, M Baassiri, J Sandlund, T Brinkman, I-C Huang, DK Srivastava, K Ness, L Robison, M Hudson, K Krull

St. Jude Children's Research Hospital, Memphis, TN, USA

BACKGROUND:  Childhood cancer survivors are at risk for neurocognitive impairment. The degree of impairment and associated risk factors 
have not been assessed in non-Hodgkin lymphoma (NHL) survivors. We report neurocognitive, neurobehavioral, emotional, and health-related 
quality-of-life (HRQOL) outcomes in adult survivors of childhood NHL.
METHODS: NHL survivors participating in SJLIFE, ≥10 years from diagnosis, and ≥18 years old underwent neurocognitive, neurobehavioral (Behavior 
Rating Inventory of Executive Function), emotional distress (Brief Symptom Inventory-18) and HRQOL (Short Form-36) assessments. Survivor’s (n=187) 
age-adjusted z-scores were compared to community controls (n=181) and normative data. Treatment exposures were abstracted from medical 
records. Multivariable modeling, adjusting for age, gender, and time from diagnosis, was used to calculate risk of impairment. 
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RESULTS:  Age at evaluation (mean+/-SD) was similar between survivors and controls (36+/-9 vs.36+/-11 years, p=0.86). Survivors were 25+/-
9 years from diagnosis: 56(30%) received cranial radiation, 70(37%) high-dose methotrexate, 40(21%) high-dose cytarabine, and 151(81%) 
intrathecal chemotherapy. Survivors’ intelligence and attention were within normal limits; however, memory, executive function, processing 
speed, and academics were impaired compared to population norms and controls (p’s<0.01). In multivariable models, treatment-related 
exposures were not associated with neurocognitive function; however neurocognitive impairment was associated with lower educational 
attainment, unemployment, occupation, and HRQOL. Survivors with slower processing speed (p<0.05) and worse self-reported executive 
function (p<0.001) reported poorer HRQOL. 
CONCLUSIONS: Adult survivors of childhood NHL experience impaired neurocognitive function, mental health, and HRQOL unrelated to 
original treatment exposures but associated with lower socioeconomic status and worse HRQOL. Early detection and intervention strategies are 
recommended.

PAPER NO. P: 09
-

Neurocognition in children treated for a brain tumor: a follow-up study

Jurgen Lemiere, T Vercruysse, L Van den Wyngaert, C Sleurs, K Vandenabeele, M Haers, S Jacobs 

UZ Leuven, Department of Pediatric Oncology, Leuven, Belgium

Most studies that investigate cognitive long-term problems are cross-sectional, making it difficult to evaluate the evolution of neurocognition 
and to disentangle tumor specific from treatment factors. In the present study we investigated the evolution of neurocognition between two 
time-points (at diagnosis and two years after diagnosis). 

A total of 35 children diagnosed with a brain tumor at the University Hospitals Leuven were tested twice with a comprehensive 
neuropsychological test battery. The first assessment was conducted as soon as possible after diagnosis and before initiation of chemo- and/or 
radiotherapy. Mean age at diagnosis was 9.27 years. The most common diagnoses were pilocytic astrocytoma (54.29%) and medulloblastoma 
(22.86%). 34.29% received ventricular drainage and 57.1% underwent surgery before baseline testing. Respectively, 28.6% and 25.7% received 
focal or craniospinal irradiation. 

A repeated measures analysis with cranial irradiation (no, focal, craniospinal) as between-subjects factor demonstrated no main effect of time 
or interaction effect between time and cranial irradiation for intelligence, verbal and visual memory and visuomotor function. By contrast, for 
some specific measures of selective, divided and sustained attention a main effect of time was found. For divided and sustained attention also 
an interaction effect was present, indicating that cranial irradiation, especially craniospinal, had a negative impact. 

Two years after diagnosis we found only for some attentional functions a significant decline. This effect was more pronounced for children who 
received cranial irradiation. Our results are in line with other studies, indicating that especially attentional functions are vulnerable in children 
treated for a brain tumor.

PAPER NO. P: 10
-

Participant-reported levels of concern for health-related issues in the Childhood Cancer Survivor Study (CCSS)

Todd Gibson(1), C Li(1), G Armstrong(1), DK Srivastava(1), W Leisenring(2), A Mertens(3), T Brinkman(1), L Diller(4), P Nathan(5), M Hudson(1), L Robison(1)

(1) St. Jude Children's Research Hospital, Memphis, TN, USA, (2) Fred Hutchinson Cancer Research Center, Seattle, WA. USA, (3) Emory University, Atlanta, GA, USA, (4) Dana Farber 

Cancer Institute, Boston, MA, USA, (5) Hospital for Sick Children, Toronto, ON, Canada

BACKGROUND: Survivors of childhood cancer are at increased risk for adverse health outcomes.  However, it is unclear whether specific 
concerns expressed by survivors are consistent with actual risks.
METHODS: We examined levels of concern in 9,196 adult survivors of childhood cancer (mean age 27.1 years) and 3,106 siblings. Survivors 
reported their level of concern relative to future health, developing cancer, and reproduction according to a five point scale. We compared 
survivors and siblings for extreme concern levels using multivariable Poisson regression models and referenced published CCSS relative risks 
(RRs) to contrast concerns with actual risk of related events. 
RESULTS: A greater proportion of survivors versus siblings were “Very concerned” about future health (30.1% vs. 22.8%; RR 1.2, 95% 
confidence interval 1.1-1.3), but differences were modest compared to published risk of developing severe/disabling/life-threatening chronic 
conditions (RR=4.9). Similarly, the RR for being “Very concerned” about developing cancer was 1.1 (1.0-1.2) [(23.7% vs. 19.9%)], in contrast to 
survivors’ 8.5-fold increased risk of subsequent neoplasms. Differences in concern about reproduction (female RR=1.2 (1.0-1.5), male RR=1.6 
(1.2-2.1)) were similar to published RRs for not having a child (female RR=1.2, male RR=1.8). Among 4,771 survivors who completed a follow-up 
questionnaire (median interval 11.9 years), slightly fewer were “very concerned” about future health (27.2%), developing cancer (21.7%) and 
reproduction (females 22.8%; males 18.8%).
CONCLUSIONS: Childhood cancer survivors were more likely to be very concerned about future health-related issues compared to siblings, but 
levels of concern were not commensurate with actual risk for future health or subsequent cancers.
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PAPER NO. P: 11
-

Measuring depression in adult childhood cancer survivors: A population-based survey.

Hanne Cathrine Lie(1,2,3), A Finset(2), S Fosså(3), C Kiserud(3), E Ruud(1,4), JH Loge(5)

(1) Department of Paediatric Medicine, Oslo University Hospital, Rikshospitalet, Norway, (2) Department of Behavioural Sciences in Medicine, University of Oslo, Norway, (3) National 

Advisory Unit on Late Effects after Cancer Treatment, Oslo University Hospital, Radiumhospitalet, Norway, (4) Institute of Clinical Medicine, Department of Pediatrics, University of Oslo, 

Oslo, Norway, (5) Regional Centre for Excellence in Palliative Care, Department of Oncology, Oslo University Hospital, Oslo, Norway

BACKGROUND & AIM: We investigated rates of depression, depression symptom severity and associated factors in a population-based survey 
among Norwegian adult childhood cancer survivors (CCS).
Method: CCS were identified through the Norwegian Cancer Registry and mailed a questionnaire. Inclusion criteria: diagnosed < 18 years, 
between 1985-2009, survived >5 years and currently >18 years (CNS-tumors excluded). Depression was assessed using the nine-item Patient 
Health Questionnaire-9 (PHQ-9) using two scoring-methods: 1) sum-score with a cut-off >10 (range 0-27), or 2) the DSM-V diagnostic scoring-
algorithm for major depressive disorder (MDD). 
RESULTS: Of 1904 survivors contacted, 636 (33%) responded. Compared to responders, non-responders were more often males (73% vs. 27%, 
p<0.001), younger (29.3 vs. 30.6 years, p=0.001) and had survived longer (18.9 vs. 20.2 years, p>0.001). Responders were 58% females, mean 
age-at-diagnosis: 10.4(sd=6.1) years, main diagnoses: 30% leukemia, 24% lymphoma. Mean depression symptom severity sum-score was 6.0 
(95%CI 5.5-6.4). Rates of depression were 22% using the sum-score/cut-off method (72% females, 28% males) and 8% using the DSM-V scoring-
algorithm method (females 10%, males 4%). Of those categorized as depressed by the sum-score/cut-off method, 65% did not meet the DSM-V 
criteria for MDD. In a multiple-regression model, female gender (p<0.001), <4 years of university education (p=0.001) and not working/studying 
(p<0.001) were associated with higher depression symptom severity, while disease or treatment-related factors were not. 
CONCLUSION: Depression rates and symptom severity was significantly higher among females, survivors with less education and survivors not 
working/studying. The two scoring-methods produced significantly different depression estimates among childhood cancer survivors.

PAPER NO. P: 12
-

Quality of life of childhood brain tumor survivors: intervention, analysis and results  

E Martínez Salcedo(1), Alberto Cárceles Álvarez(1), JA Ortega García(1), V Vicente Ortega(2), JL Fuster Soler(3), H Alarcón Martínez(4), S Ibañez Micó(4), R Domingo Jiménez(4)

(1) Clinical University Hospital Virgen of Arrixaca, Pediatric Environmental Health Speciality Unit, Murcia, Spain, (2) University of Murcia, Faculty of Medicine, Department of Pathology, 

Murcia, Spain, (3) Clinical University Hospital Virgen of Arrixaca, Pediatric Oncohematology Section, Murcia, Spain, (4) Clinical University Hospital Virgen of Arrixaca, Pediatric Neurology 

Section, Murcia, Spain 

BACKGROUND & AIM: Assess the socio-demographic and environmental factors, morbidity, and health related quality of life (HRQL) of 
childhood brain tumor survivors. 
METHOD: Cross-sectional study of pediatric survivors (diagnosed 0-14 years) out of treatment and more than 2 years since the diagnosis in 
a specialized unit. Evaluation: questionnaires regarding socio-demographics, environment, clinical history, scale of sequelae effects (LESS), 
PedsQL™ 4.0 parents and patients generic scale (2-18 years and young adult). 
RESULTS: Total population: 82. Died during the study: 3; Evaluated: 67. Male: 58.2%. Current mean age: 164.6 months σ 76). Mean age at 
diagnosis: 62.1 months σ 46). Mean follow-up: 108.1 months σ 54.8). Low income: 28.8%. Low level of parental education: 30%. Tobacco 
smoke in the home: 61.2%. Physical exercise <1-2d/week < 30 min: 53%. Epilepsy: 16.84%. Neurofibromatosis-1: 11.9%. ICCC3: astrocytomas 
47.7%, medulloblastomas/PNET 17.91%, craniopharyngiomas 7.4%, ependymomas 4.4%, others 5.9%. Location: supatenorial 28.35%, 
infratenorials 46.2%. Ventriculoperitoneal shunt: 19.4%. Surgery: 82.1%. Radiotherapy: 35.8%. Chemotherapy: 43.3%. Hematopoietic stem cell 
transplantation: 7.5%. Reintervention: 11.9%. LESS modified (>0p) 82.1%. Global HRQL average values: (2-18 years): reported by parents: 67.4 
(normal values (NV) 81.3), reported by patient: 72.6 (NV 82.8); Reported by Young Adult: 77.0 (NV 78.1).
CONCLUSIONS: On average, this population of childhood brain tumor survivors shows socioeconomic difficulty, environmental risk, high 
prevalence of medical sequelae and a reduction of the HRQL compared to the healthy normative population of children.

PAPER NO. P: 13
-

Environment and health related quality of life in childhood leukemia survivors

Alberto Cárceles Álvarez(1), JA Ortega García(1), E Martínez Salcedo(1), MF Sánchez Sauco(1), A Sanz Monllor(1), MA Orozco Llamas(1), E Tobarra Sánchez(1), JL Fuster Soler(2)

(1) Clinical University Hospital Virgen of Arrixaca, Pediatric Environmental Health Speciality Unit, Murcia, Spain, (2) Clinical University Hospital Virgen of Arrixaca, Pediatric 

Oncohematology Section, Murcia, Spain 

BACKGROUND & AIM: It is necessary to manage late effects arising from treatments and disease that affect the quality of life of childhood 
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cancer survivors. Among the objectives of the Long-Term Follow-Up Program for Childhood Cancer Survivors in the Region of Murcia 
(PLASESCAP-MUR) is the education and promotion of healthier environments and lifestyles for the survivor, their family, and community, with 
the goal of improving their environmental standard and quality of life. 
The aim of this project is to assess the health related quality of life of a group of childhood leukemia survivors and evaluate certain 
demographic, clinical, and environmental factors on the results. 
METHOD: Descriptive cross-sectional study. The PedsQL™ 4.0 self-administered generic version for 4 to >18 year old survivors was completed 
by 39 survivors. 
RESULTS: Overall quality of life of 86.6 (83.5;89.4). Subscales: physical health = 90.9 (87.2;94.1), psychosocial health = 84.4 (81.1;87.2), 
emotional domain = 79.7 (74.5;84.7), social domain = 93.6 (90;96.6), and educational domain = 79.5 (74.4;84.1). Survivors treated with 
radiotherapy or undergoing any adverse effects have poorer overall quality of life. In survivors whose parents earn less than 800€/month 
significantly decreases the quality of global, physical, psychosocial and educational domains and increases as income increases. Survivors who 
practice more than 1 day per week of physical activity have better quality of life in the emotional domain. 
CONCLUSIONS: Strategies to improve quality of life of survivors are necessary, preferably focused in the creation and awareness of healthier 
environments and lifestyles.

PAPER NO. P: 14
-

Accessibility to insurance after childhood cancer: lessons from the French experience

Agnes Dumas(1,2,3), R Allodji(1,2,3), B Fresneau(0), D Valteau-Couanet(2), N Haddy(1,2,3), C Rubino(1,2.3), H Pacquement(4), C El Fayech(2), C Guibout(1,2,3), O Oberlin(2), F de 

Vathaire(1,2,3)

(1) Gustave Roussy, Villejuif, France, (2) CESP (Centre For Research In Epidemiology and Population Health) U1018, Inserm, Villejuif, France, (3) Université Paris Sud, Le Kremlin-Bicêtre, 

France, (4) Department of Paediatric Oncology, Institut Curie, 75005 Paris, France 

BACKGROUND: The aim of this study was to describe problems that childhood and adolescent cancer survivors can experience in accessing 
insurance for a loan, a mortgage, or life insurance. 
METHOD: A total of 1,920 adult survivors treated for solid tumours and lymphoma in five cancer centres responded to a questionnaire in 2010. 
Survivors who had tried to obtain a loan, a mortgage or life insurance were asked if they had experienced problems (defined as experiencing 
rejection, higher premiums or guarantee exclusions).  Multivariable analyses were conducted to identify characteristics of survivors reporting 
problems. 
RESULTS: Problems were reported in accessing insurance for a loan, a mortgage or life insurance by respectively 10.4%, 30.1% and 31.0% of 
survivors. Bone tumor survivors were the most likely to experience problems in accessing insurance for the three outcomes. In multivariable 
analysis, when controlling for the employment status of survivors and life-threatening late effects related to prior therapy, factors associated 
with problems in accessing insurance coverage for mortgage were: disclosure of childhood cancer to the insurer (OR = 12.1, 95% CI, 7.5 to 
19.7), amputation surgery ( leg, foot or arm; OR=6.2, 95% CI, 2.6 to 14.2), eye ablation (OR=3.7, 95% CI, 1.4 to 10.1) and cerebrovascular 
disease (OR=2.9, 95% CI, 1.1 to 7.3). 
CONCLUSIONS: Disclosure of childhood cancer to the insurer appears as a major obstacle in accessing insurance. Since a law called “right to 
forgiveness” adopted in 2016, French childhood cancer survivors do not have to disclose their history of childhood cancer to insurers.

Category L - Long Term Follow Up
PAPER NO. L: 01

-

Determinants of irreverisible ototoxicity in 451 platinum-treated Dutch survivors 

of childhood cancer: a DCOG-LATER study

Eva Clemens(1,2), ACH de Vries(1), SFM Pluijm(1), A am Zehnhoff-Dinnesen(3), WJE Tissing(4), JJ Loonen(5), E van Dulmen-den Broeder(6), D Bresters(7), M Versluys(8), LCM Kremer(9), 

HJH van der Pal(9), MM van den Heuvel-Eibrink(1,2)

(1) Erasmus Medical Center, Department of Pediatric Oncology, Rotterdam, The Netherlands, (2) Princess Maxima Center for Pediatric Oncology, Utrecht, The Netherlands, (3) University 

of Münster, Department of Phoniatrics and Pedaudiology, Münster, Germany, (4) Univeristy Medical Center Groningen, Department of Pediatric Oncology,Groningen, The Netherlands, 

(5) Radboud University Medical Center, Department of Pediatric Oncology, Nijmegen,The Netherlands, (6) VU University Medical Center, Department of Pediatrics, Amsterdam, The 

Netherlands, (7) Leiden University Medical Center, Department of Pediatric Stem CellTransplantation, Leiden, The Netherlands, (8) University Medical Center Utrecht, Department of 

Pediatric Oncology, Utrecht, The Netherlands, (9) Academic Medical Center, Department of Pediatric Oncology, Amsterdam, The Netherlands

Although platinum-containing chemotherapeutics are efficacious for a variety of pediatric malignancies, these drugs are considered to be 
ototoxic. However, ototoxicity data on large cohorts of platinum-treated non-cranial irradiated childhood cancer survivors (CCS) is scarce. 
Therefore, we analyzed the frequency of ototoxicity in a cross-sectional multicenter CCS cohort study, as well as the influence of vancomycin, 
aminoglycosides and furosemide co-medication. We included survivors based on audiograms and treatment data, and retrieved characteristics 
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from the medical records of children treated in the seven pediatric oncology centers in the Netherlands. Ototoxicity was defined as ≥ Münster 
grade 2b. Four-hundred-fifty-one CCS (median age at diagnosis: 4.9yrs (range:0.01-C18.9yrs) were included. The overall frequency of ototoxicity 
was 42.1%. Ototoxicity was observed in 45.1% of the cisplatin-treated CCS, in 17% of the carboplatin-treated CCS, and in 73.4% of the CCS 
treated with combined use of both agents. Multivariate analysis showed that younger age at diagnosis (OR:0.6, 95%CI:0.5-C0.6 per 5years 
increase); higher total cumulative dose (TCD) cisplatin (OR: 1.2, 95%CI:1.2-C1.5 per 100mg/m2 increase); and co-treatment with furosemide 
(OR:2.3, 95%CI:1.4-C3.9) were independent prognostic factors for hearing loss. We conclude that treatment with (higher TCD) cisplatin is 
associated with an increased risk of ototoxicity. Combination of cisplatin with carboplatin seems to enhance ototoxic risk, even in case of lower 
cisplatin dosages. Young age at diagnosis and co-treatment with furosemide are important independent risk factors for developing irreversible 
ototoxicity. Future prospective studies are necessary to confirm the additive risk of co-medication on the occurrence of ototoxicity.

PAPER NO. L: 02
-

Hearing loss after platinum-treatment is irreversible at long-term follow-up in non-cranial 

irradiated CCS, a DCOG study

Eva Clemens(1,2), ACH de Vries(1), A am Zehnhoff-Dinnesen(3), WJE Tissing(4), JJ Loonen(5), SFM Pluijm(1), E van Dulmen-den Broeder(6), D Bresters(7), LCM Kremer(8), HJH van der 

Pal(8), M van Grotel(2), MM van den Heuvel-Eibrink(1,2)

(1) Erasmus Medical Center, Department of Pediatric Oncology, Rotterdam, The Netherlands, (2) Princess Maxima Center for Pediatric Oncology, Utrecht, The Netherlands, (3) University 

of Münster, Department of Phoniatrics and Pedaudiology, Münster, Germany, (4) University Medical Center Groningen, Department of Pediatric Oncology, Groningen, The Netherlands, 

(5) Radboud University Medical Center, Department of Pediatric Oncology, Nijmegen, The Netherlands, (6) VU University Medical Center, Department of Pediatrics, Amsterdam, The 

Netherlands, (7) Leiden University Medical Center, Department of Pediatric Stem Cell Transplantation, Leiden, The Netherlands, (8) Academic Medical Center, Department of Pediatric 

Oncology, Amsterdam, The Netherlands

Cisplatin and carboplatin are effective anti-neoplastic agents, but are also potentially highly ototoxic. In this study, we studied the reversibility 
of hearing impairment from discontinuation of treatment onwards since, to date, no long follow-up data from large well-documented cohorts 
are available as yet. We evaluated hearing loss in 168 patients treated with platinum (median total cumulative dose cisplatin: 480 mg/m2, 
median total cumulative dose carboplatin: 2520 mg/m2) at discontinuation of treatment and during follow-up. Median follow-up time was 5.5 
years (range: 1.0-28.8 years). At discontinuation of therapy, 61/168 patients showed hearing impairment according to Münster ≥ grade 2b. The 
results showed that none of the patients revealed significant improvement of hearing function (< grade 2b during long-term follow-up) after a 
median follow-up time of 5.9 years (range: 1.1-27.2 years). This indicates that hearing loss, defined by Münster classification, is irreversible and 
that audiological follow-up and clinical surveillance is required.

PAPER NO. L: 03
-

Socio-demographic factors and psychological distress in platinum-treated childhood cancer survivors

M van Doorn(1), Eva Clemens(1,2), ACH de Vries(1), SJCMM Neggers(3), MM van den Heuvel-Eibrink(1,2)

(1) Erasmus Medical Center, Department of Pediatric Oncology, Rotterdam, The Netherlands, (2) Princess Maxima Center for Pediatric Oncology, Utrecht, The Netherlands, (3) Erasmus 

Medical Center, Department of Endocrinology, Rotterdam, The Netherlands

Survivors of childhood cancer treated with platinum-based chemotherapy are at risk of treatment-induced ototoxicity. To date, there is 
limited knowledge of the effect of the ototoxicity on socio-demographic factors and psychological distress. We included 54 platinum-treated 
childhood cancer survivors (CCS) with completed surveys including socio-demographic data, such as insurances, education and employment. 
All CCS included a questionnaire consisting of the Distress Thermometer (DT), measuring the severity of distress. The DT was measured in 
two ways, but all DT were recoded to a 0 (no distress)¨C10 (extreme distress) scale. The Hospital Anxiety and Depression Scale (HADS) was 
used to study the psychological distress whereby a score ≥15 is indicative for clinically significant distress. For this study, we included 54 
platinum-treated CCS after cessation of therapy. Analysis were stratified by result of audiograms performed with a median time of 8.4years 
after cessation of treatment (range:0.0-23.0years). Definition of serious ototoxicity was Münster ≥2b. Median HADS score of CCS with serious 
ototoxicity (n=22,median score:4.5,range:0.0-29) was not significantly different from the platinum-treated group who did not had ototoxicity 
(n=32,median score:5.5,range:0.0-11,p=0.482). In addition, the DT was also not significantly different between both groups (p=0.317). Median 
DT in the survivors with ototoxicity was 2.0 (range:0.0-8.0) and median DT in the survivors without ototoxicity was 1.5 (range:0.0-6.0). There 
were no differences in problems obtaining insurances, highest education achievement and (un)employment between the two groups. CCS who 
suffer from ototoxicity do not encounter more socio-demographic problems and psychological distress than CCS who do not.

PAPER NO. L: 04
-

Validity of self-reported hearing for childhood cancer survivors: a comparison with medical records
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Annette Weiss(1), G Sommer(1), R Kuonen(1), R Kasteler(1), K Scheinemann(2), M Kompis(3), M Grotzer(4), C Kuehni(1) 

(1) Institute of Social and Preventive Medicine, University of Bern, Bern, Switzerland, (2) Division of Pediatric Hematology/ Oncology, University Children`s Hospital Basel, Switzerland, 

(3) Department of Paediatric Oncology, University Children`s Hospital Zurich, University of Zurich, Zurich, Switzerland, (4) Department of ENT, Head and Neck Surgery, University Hospital 

Bern, University of Bern, Bern, Switzerland

BACKGROUND & AIMS: Questionnaires are commonly used to assess late outcomes among childhood cancer survivors. However, little is 
known about the validity and reliability of self-reported health outcomes, which is particularly important for subjective impairments like 
hearing loss. Therefore, our aim was to assess validity and reliability of self-reported data on hearing compared to medical records as gold 
standard.
METHODS: As part of the Swiss Childhood Cancer Survivor Questionnaire Survey (SCCSS), we asked questions on hearing to all at least 5-year 
survivors of childhood cancer in Switzerland. We then assessed whether self-reported hearing from the questionnaire was confirmed by the  
information from the  medical records, and calculated measures such as percent agreement and Cohen kappa statistic. We also calculated 
sensitivity and specificity of self-reported hearing using the clinical-reported information as gold standard. 
RESULTS: We included data from 372 survivors. Mean age at diagnosis (SD) for survivors was 6 (5) years and mean age at survey was 18 (6) 
years. Agreement between self-reported and clinical-reported hearing was good with 89% (95% CI 85-92%) and Cohen kappa statistic 0.71 (95% 
CI 0.64-0.80). Sensitivity of self-reported hearing loss was 75% (95% CI 65-83%) and specificity 94% (95% CI 91-97%). 
CONCLUSION: Results suggest that the SCCSS questionnaire is a reliable and accurate tool to assess hearing loss in childhood cancer survivors.

PAPER NO. L: 05
-

Non-malignant health conditions following conventional therapy versus allogeneic 

hematopoietic stem cell transplantation (HSCT) treatment of childhood and young adult 

leukemia in Finland: a population-based registry linkage analysis

Andreina Kero(1), L Järvelä(1), L Madanat(2), N Malila(2), J Matomäki(3), P Lähteenmäki(4)

(1) Turku University Hospital, Department of Pediatrics, Finland, (2) Finnish Cancer Registry, Helsinki, Finland and Helsinki University Hospital, (3) Turku University Hospital, Clinical 

Research Center, Finland, (4) Turku University Hospital, Department of Pediatrics, Finland

BACKGROUND & AIM: Few studies have focused on late effects of hematopoietic stem cell transplantation (HSCT) after childhood and young 
adult (YA) cancer. Our study aimed to investigate adverse outcomes after HSCT compared with conventional therapy with a follow-up of 
maximally 22 years. 
METHOD: Our national population-based register study analyzed late complications after HSCT in childhood (N=) and young adult (YA) 
(N=275) acute lymphoblastic leukemia (ALL) and acute myeloid leukemia (AML) patients diagnosed between 1986 and 2004 compared with 
conventionally treated ALL and AML patients (N=1,010) and additionally with a healthy sibling cohort. Health outcomes were abstracted from 
the hospital discharge register from 1986 until 2008. 
RESULTS: The hazard ratios (HRs) were increased in both, childhood and YA AML and ALL regardless of exposure to HSCT compared with 
siblings concerning infectious diseases, hypothyroidism, diabetes mellitus, and cardiac conditions. However, significantly elevated HR values 
for the respective age groups comparing those after HSCT to conventional treatment were only found for hypothyroidism after childhood 
cancer (HR 6.3, 95%CI 1.6-24.6) and for mental (HR5.6, 95%CI 1.4-23.4) and musculoskeletal (HR7.7, 95%CI 2.9-18.6) disorders after YA cancer. 
Information on the cancer treatment and the specific preconditioning prior to HSCT will further be retrieved to confirm the current findings and 
to clarify any impact of the pretreatment. 
CONCLUSIONS: Our data suggest that both childhood and YA AML and ALL patients require close long-term follow-up regardless of treatment 
with HSCT or conventional therapy to reduce, treat and ideally prevent particular late chronic health effects.

PAPER NO. L: 06
-

Childhood leukaemia survivors´ experiences of long-term follow-ups in an endocrine clinic - a focus-group study

A Pålsson(1), M Malmström(2), Cecilia Follin(1)

(1) Department of Endocrinology, Skåne University Hospital. Institute of Clinical Sciences, Lund, Sweden, (2) Department of Surgery, Skåne University Hospital, Institute of Clinical 

Sciences, Lund, Sweden

BACKGROUND: During the past years it has become evident that acute lymphoblastic leukemia (ALL) survivors, exposed to cranial 
radiotherapy are at particularly high risk of endocrine complications. Aim: To illuminate childhood ALL survivors experiences of long-term 
follow-up in an endocrine clinic. 
METHOD: Data collection was carried out using semi-structured focus-group interviews. Fifteen ALL survivors were included in the study, 
divided into 4 groups. Data was analysed with conventional qualitative content analysis. 
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RESULTS: The survivors experience of the care were captured in the theme: “The need of understanding and support to manage daily life”. It 
was shown that understanding of their situation, as well as support to manage daily life was fundamental for the survivors. On the other hand 
lack of understanding and support from the society was connected with fear for the future. The follow-up at the endocrine clinic was shown to 
be crucial for increasing the survivors understanding about late complications after surviving ALL. The past feeling of being out of control was 
replaced with increased self-confidence among the survivors. 
CONCLUSION: The present results show that the survivors daily life was experienced as a struggle and a complicated issue to cope with for 
many survivors. The theme “understanding and support to manage daily life” mirrors how they are in need of knowing and support to handle 
and understand their complex situation after surviving leukemia. 
Offering understanding and support with a holistic approach may be a way to strengthen the survivors healthiness, rather than focus on living 
with complications.

PAPER NO. L: 07
-

Follow-up care attendance in survivors of adolescence and young adult cancer: 

implementation of the Theory of Planned Behaviour

Katharina Roser(1), J Baenziger(1), L Mader(1), S Christen(1), S Dehler(2), G Michel(1,3)

(1) Department of Health Sciences and Health Policy, University of Lucerne, Lucerne, Switzerland, (2) Formerly Cancer Registry Zurich and Zug, now Departement Gesundheit und 

Soziales, Abteilung Gesundheit, Aarau, Switzerland, (3) Institute of Social and Preventive Medicine, University of Bern, Switzerland

BACKGROUND AND AIM: Follow-up care attendance in adolescence and young adult (AYA) cancer survivors is important to detect late 
affects early. We aimed to study whether the theory of planned behaviour (TPB) applies to follow-up care attendance in Swiss AYA cancer 
survivors. We investigated 1) predictors of the intention to attend follow-up care, and 2) whether the intention was associated with the actual 
attendance. 
METHODS: We conducted a questionnaire survey in AYA cancer survivors diagnosed between 1990-2005 at age 16-25 years, registered in the 
Cancer Registry Zurich and Zug, Switzerland, who had survived ≥5 years. We applied linear regression models to examine predictors (attitudes, 
subjective social norms, perceived behavioural control) of the intention to attend follow-up care, and logistic regression models to study the 
association between intention and actual attendance. 
RESULTS: Of 389 contacted survivors, 160 (41.1%; 98 (61.3%) males; mean age=34.0 years; mean age at diagnosis=21.6 years) returned 
the questionnaire. Of these, 93 (58.1%) reported high intention to attend follow-up, and 94 (58.8%) indicated to actually attend follow-up 
care. After adjusting for relevant characteristics, we found positive attitudes (Coeff.=0.63;95% CI:0.28-0.98) and supportive subjective social 
norms (Coeff.=0.61;95% CI:0.45-0.76) towards follow-up care to be significant predictors of the intention to attend follow-up care. Perceived 
behavioural control was not associated with intention. The intention was positively associated with actual attendance (OR=2.5,95% CI:1.8-3.3). 
CONCLUSION: Promoting positive attitudes and highlighting supportive social norms towards the attendance to follow-up care might help to 
increase follow-up care attendance in survivors of AYA cancer.

PAPER NO. L: 08
-

Evidence-based recommendations for the organisation of long-term follow-up care for childhood and adolescent 

cancer survivors: a report from the PanCareSurFup-Consortium

Gisela Michel(1), R Mulder(2), HJH van der Pal(2), R Skinner(3,4), E Bárdi(5), M Brown(6), LCM Kremer(2), J Vetsch(1), E Frey(7), R Windsor(8), G Levitt(9) 

(1) University of Lucerne, Department of Health Sciences & Health Policy, Lucerne, Switzerland, (2) Department of Paediatric Oncology, Emma Children’s Hospital/Academic 

MedicalCentre, Amsterdam, the Netherlands, (3) Northern Institute of Cancer Research, Newcastle University, Newcastle upon Tyne, UK, (4) Department of Paediatric and Adolescent 

Haematology and Oncology, and Children's BMT Unit, Great North Children’s Hospital, Newcastle upon Tyne Hospitals NHS Foundation Trust, Newcastle upon Tyne, UK, (5) Semmelweis 

University, 2nd Department of Paediatrics, Budapest,  Hungary, (6) Institute of Health and Society, Newcastle University, Newcastle upon Tyne, UK, (7) St. Anna Children’s Hospital, 

Vienna, Austria, (8) Children and Young People’s Cancer Service, University College London Hospitals NHS Foundation Trust, London, UK, (9) Department of Paediatric Oncology, Great 

Ormond Street Hospital for Children, NHS Foundation Trust, London, UK

BACKGROUND AND AIM: A plan for long-term follow-up care is recommended for all childhood and adolescent cancer survivors (survivors). 
To facilitate the development of evidence-based long-term follow-up and improve equality of care, the PanCareSurFup Consortium developed a 
pan-European guideline for the organisation of   follow-up. 
METHODS: We defined five clinical questions: 
5. Opinions of patients and healthcare professionals 
6. Theoretical models 
7. Models in practice 
8. Effectiveness of models 
9. Effectiveness of risk stratification. 
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A systematic literature review from 1999-2014 was conducted, and the evidence graded according to evidence-based methods as used by the 
International Guideline Harmonization Group1. The consortium reached consensus on final recommendations based upon the evidence, expert 
opinions and the need to maintain flexibility of application across different healthcare systems. 
RESULTS: Four main recommendations were formulated: 
 1. A cancer survivorship expert service should be affiliated to a childhood and adolescent cancer centre, educate patients and 
professionals, and coordinate care and scientific research. 
 2. A key worker/coordinator, doctor specialised in late effects, nurse practitioner, and specialists with knowledge of late effects 
should be available. 
 3. Survivors should be stratified into risk groups based upon previous treatment and other risk factors, and follow-up care 
should be adapted to individual risk for late effects. 
 4. The cancer survivorship expert service should provide a treatment summary, an individualized survivorship care 
plan(updated as necessary), a plan for transition of care, and support effective self-management. 
CONCLUSIONS: These recommendations will optimise the delivery of cancer follow-up across Europe. 
Ref.: 1Kremer, Pediatr Blood Cancer 2013;60:543-549.

PAPER NO. L: 09
-

The development of simple practical tools for consistent and comprehensive follow 

up care based on COG Guidelines

Marion Nelson, A Pretula, S Pritchard, K Marr  

British Columbia Children's Hospital, Oncology, Haematology and Bone Marrow Transplant Program, Vancouver, British Columbia, Canada

BACKGROUND AND AIM: British Columbia is a large Canadian province measuring over 944,000 square kilometres. We see approximately 120 
new paediatric cancer patients per year and 1000 patients in our follow up program. The Children's Oncology Group has established evidence 
based follow up guidelines but these are complex and not easy to use clinically.  Our aim was to create user friendly, page-at-a glance guidelines 
specific to each type of cancer.  These guidelines needed to be evidence based, cost effective and easily interpreted by clinic staff.  We have also 
developed a check list that allows us to focus on the specific risks for the individual patient. 
METHODS: These guidelines were developed based on disease type and treatment. The COG guidelines were used to determine the frequency 
of investigations. Guidelines can be customized for the patient when necessary.  The check list was developed as a tool to facilitate patient 
assessment and to highlight areas of greatest risk.
RESULTS: These tools have not been formally assessed but are used routinely and have helped us develop a consistent approach to follow 
up care.  We have received very favourable feedback from junior medical staff and oncologists.  It has been especially useful for community 
paediatricians and primary health care providers who share follow up care in our large province. 
CONCLUSION: These simple tools have helped us provide consistent, evidence based and fiscally responsible follow up care.  We hope to 
develop an electronic version of the tools which would facilitate analysis of the data.

PAPER NO. L: 10
-

Household income and risk-of-poverty of parents of long-term childhood cancer survivors

Luzius Mader(1), K Roser(1), J Baenziger(1), C Kuehni(2), G Michel(1,2)

(1) University of Lucerne, Department of Health Sciences & Health Policy, Lucerne, Switzerland, (2) Institute of Social and Preventive Medicine, University of Bern, Switzerland 

BACKGROUND & AIM: Taking care of children diagnosed with cancer affects parents’ professional life and may place the family at risk-of-
poverty. We aimed to i) compare the household income and risk-of-poverty of parents of childhood cancer survivors (CCS) with parents of the 
general population, and ii) to identify socio-demographic and cancer-related factors associated with risk-of-poverty. 
METHOD: As part of the Swiss Childhood Cancer Survivor Study, we sent a questionnaire to parents of CCS aged 5-15 years, who survived ≥5 
years after diagnosis. Information on parents of the general population came from the Swiss Household Panel (≥1 child aged 5-15 years). We 
used logistic regression to identify factors associated with risk-of-poverty. Risk-of-poverty was defined as having a monthly household income 
of <4500 Swiss Francs (CHF) for single parents and <6000 CHF for parent-couples.
RESULTS: We included parents of 444 CCS (11.9% single parents) and 823 control parents (12.5% single parents). Parent-couples of CCS had a 
lower household income (p<0.001) and were at higher risk-of-poverty (30.4% vs. 10.3%, p<0.001) compared to control parents. Single parents 
of CCS showed a lower household income (p=0.008), but were not at higher risk-of-poverty (36.4% vs. 26.3%, p=0.237). Parents of CCS were 
at higher risk-of-poverty if they had lower education (ORmothers=2.1, CI:1.2-4.0; ORfathers=7.6, CI:4.0-14.4) and were from German language 
region (OR=1.9, CI:1.1-3.4). We found no cancer-related risk factors.
CONCLUSION: Specific support for parents during and after cancer treatment of the child may mitigate their risk-of-poverty in the longer term, 
particularly among parent-couples and parents with lower education.
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Late effects of neuroblastoma treatment based on the national follow-up programme for childhood cancer survivors

Maryna Krawczuk-Rybak(1), A Panasiuk(1), T Stachowicz-Stencel(2), M Zubowska(3), J Sadowska(4), D Sêga-Pondel(5), A Czajñska-Deptua(6), D Sawiñska(7), E Kamieñska(8), A 

Pobudejska-Pieniazek (9), K Garus(10) 

(1) Department of Pediatric Oncology and Hematology, Medical University of Bialystok, Poland, (2) Department of Pediatrics, Hematology and Oncology, Medical University of Gdañsk, 

Poland, (3) Department of Pediatrics, Oncology, Hematology and Diabetology, Medical University of  Lodz, Poland, (4) Department of Oncology, Hematology and Petriatic Bone Marrow 

Transplantation,Medical University of  Poznan, Poland, (5) Department of Bone Marrow Transplantation, Oncology and Hematology, Medical University of  Wroclaw, Poland, (6) 

Department of Pediatric Oncology, Children’s Memorial Health Institute, Warsaw, Poland, (7) Department of Hematology, Oncology and Petriatic Bone Marrow Transplantation, Medical 

University of  Lublin, Poland, (8) Department of Pediatrics, Hematology and Oncology, Medical University of Szczecin, Poland, (9) Department of Pediatrics, Hematology and Oncology, 

Medical University of Zabrze, Poland, (10) Department of Pediatric Oncology and Hematology, Jagiellonian University Medical College, Krakow, Poland

BACKGROUND & AIM: Complex therapy for neuroblastoma (NBL) might cause variable late effects. In this study we assessed late effects in 
patients who turned up for check-up visit. 
METHOD: 138 NBL suvivors (70 boys) from all Polish pediatric oncology centers were assessed in The National Late-Effects Programme and 
registered in web-based database. Median time since end of the treatment was 5,8 years (3,5; 8,7). Patients were treated according to different 
protocols used between 1991-2012, with standard cytostatic drugs in 5 staging groups [stage I- 7 (5,1%), stage II- 26 (18,8%), stage III- 55 
(39,9%), stage IV- 42 (30,4%), stage IVs- 8 (5,8%)]. Twenty patients (14,5%) had megachemotherapy with autologic stem cell rescue (autoSCR), 
nine (6,5%) were in remission after relapse. Another nine survivors (6,5%) had total resection only. Most of the patients received chemotherapy 
(83, 60%), in 40 children (29%) radiotherapy was applied. 
RESULTS: In irradiated patients short stature (8/40 vs. 6/89; p=0,04), delayed puberty (11/40 vs. 10/89; p=0,03), high level of FSH or LH (11/40 
vs. 6/89, p= 0,002) and hearing impairment 4/40 vs. 1/89; p=0,02) were more common. In both groups low number of cardiac sequelae was 
noticed, no patient had low SF or EF, but high lipids were significantly more common in patients after radiotherapy (4/40 vs. 7/89, p= 0,96). The 
highest number of late effects had survivors after autoSCR. Patients with stage IVs did not have any late effects.
CONCLUSIONS: Neuroblastoma survivors are at risk for growth and gonadal impairment, especially if radiotherapy was used.

PAPER NO. L:12
-

Health status of Polish children and adolescents after cancer treatment

Maryna Krawczuk-Rybak(1), A Panasiuk(1), T Stachowicz-Stencel(2), M Zubowska(3), J Sadowska(4), D Sêga-Pondel(5), A Czajñska-Deptua(6), D Sawiñska(7), W Badowska(8), I 

Malesza(9), A Pobudejska-Pienicek(10), E Kamieñska(11)

(1) Department of Pediatric Oncology and Hematology, Medical University of Bialystok, Poland, (2) Department of Pediatrics, Hematology and Oncology, Medical University of Gdansk, 

Poland, (3) Department of Pediatrics, Oncology, Hematology and Diabetology, Medical University of  Lodz, Poland, (4) Department of Oncology, Hematology and Petriatic Bone Marrow 

Transplantation,Medical University of  Poznañ, Poland, (5) Department of Bone Marrow Transplantation, Oncology and Hematology, Medical University of  Wroclaw, Poland, (6) 

Department of Pediatric Oncology, Children’s Memorial Health Institute, Warsaw, Poland, (7) Department of Hematology, Oncology and Petriatic Bone Marrow Transplantation, Medical 

University of  Lublin, Poland, (8) Department of Pediatric Oncology and Hematology, County Hospital, Olsztyn, Poland, (9) Department of Oncological Surgery, Institute of Mother and 

Child, Warsaw, Poland, (10) Department of Pediatrics, Hematology and Oncology, Medical University of Zabrze, Poland

BACKGROUND & AIM: During last 40 years we noticed better outcomes of pediatric cancer treatment; about 80% of patients lives in 
remission. Since 2008 Poland has national register for late effects after treatment. 
METHOD: 2003 patients registered in web-based database for late effects after childhood cancer from all Polish centers. Treatment data, 
laboratory and additional studies performed during follow-up were assessed to diagnose potential late effects. Median age of survivors was 
13,6 years, median time since end of treatment- 8,2 years. In 1295 survivors full analysis of treatment and follow-up data was possible. 447 
(34,5%) patients were treated with chemotherapy only, surgery was the only therapy for 12 (0,9%), chemo-and radiotherapy were applied in 
335 (25,9%) survivors, all three methods of treatment was used in 396 (30,6%) cases, bone marrow transplant (BMT) was performed in 105 
(8,1%) survivors. 
RESULTS: No late effects was observed in 436 (21,7%) patients, one or two systems impairment was detected in 532 (26,5%), three systems- 
in 1035 (48,2%). 554 (27,7%) survivors had cardiac abnormalities or high lipids levels; over 20% (502) of survivors had kidney problems; 416 
had gastrointestinal tract problems, 417 had immune system problems, short stature and/or obesity had 379 survivors, 367 had thyroid 
dysfunction. The most late effects was noted in patients after BMT- significantly worse pulmonary function (p< 0,02), endocrine, mostly thyroid 
problems (p<0,0001) and short stature (p<0,0001). 
CONCLUSIONS: High number of late effects after anticancer therapy deem systematic and long-term follow-up of their health, also after 
becoming adult.

PAPER NO. L: 13
-

Low adherence to dietary recommendations in adult childhood cancer survivors
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Fabiën Belle(1,2), L Wengenroth(3), A Weiss(1), G Sommer(1), M Beck-Popovic(4), M Ansari(5), M Bochud(2), C Kuehni(1) 

(1) Institute of Social and Preventive Medicine, University of Bern, Bern, Switzerland, (2) Institute of Social and Preventive Medicine, Division of Chronic Diseases, Lausanne University 

Hospital CHUV, Lausanne, Switzerland, (3) Institute of Occupational, Social and Environmental Medicine, Ludwig-Maximilians-Universtität, Munich, Germany, (4) Lausanne University 

Hospital CHUV, Paediatric Haematology-Oncology Unit, Lausanne, Switzerland, (5) Geneva University Hospital HUG, Department of Paediatrics, Onco-Haematology Unit, Geneva, 

Switzerland

BACKGROUND: Poor diet may increase the risk that childhood cancer survivors (CCS) will suffer from chronic disease. We compared adherence 
to national dietary recommendations between CCS, their siblings and the Swiss population, identified determinants, and assessed the 
association with cardiovascular disease (CVD) risk profiles.
METHODS: As part of the Swiss Childhood Cancer Survivor Study, a questionnaire was sent to all Swiss resident CCS aged <21 years 
at diagnosis, who survived ≥5 years and were 16-45 years at survey. We compared dietary adherence between CCS, siblings and Swiss 
Health Survey (SHS) participants, a representative survey of the general population. Multivariable logistic regressions were used to assess 
determinants for dietary adherence. Four CVD risk profiles were created based on type of treatment (anthracyclines, chest irradiation, a 
combination, or neither). 
RESULTS: We included 1864 CCS, 698 siblings and 8258 SHS participants. Only 43% of the CCS met the recommended intakes for meat, 34% for 
fruit, 30% for fish, 18% for dairy products, 11% for vegetables, and 7% for combined fruit and vegetables. Results were similar for both control 
groups. In all groups, dietary adherence was associated with gender, parental education, migration background, language region in Switzerland, 
smoking, alcohol consumption, and sport participation. CCS with a higher CVD risk profile because of cardiotoxic treatment had no better 
adherence. 
CONCLUSIONS: CCS have similar food patterns as their siblings and the general population, and adhere poorly. Awareness of the importance 
of a healthy diet should be raised among CCS, to prevent chronic diseases like CVD.

PAPER NO. L: 14
-

First-time hospitalizations for somatic disease in long-term survivors of neuroblastoma

Filippa Nyboe Norsker(1), C Rechnitzer(2), H Hasle(3), AS Holmqvist(4), L Trygvadóttir(5), L Madanat-Harjuoja(6), H Scrøder(3), I Øra(4), H Thorarinsdóttir(7), K Vettenranta(8), JH 

Olsen(1), JF Winther(1)

(1) Danish Cancer Society Research Center, Copenhagen, Denmark, (2) Copenhagen University Hospital, Department of Pediatrics, Copenhagen, Denmark, (3) Department of Pediatrics, 

Aarhus University Hospital, Aarhus, Denmark, (4) Division of Paediatric Oncology and Haematology, Skåne University Hospital, Lund, Sweden, (5) The Icelandic Cancer Registry, 

Reykjavik, Iceland, (6) Finnish Cancer Registry, Institute for Statistical and Epidemiological Cancer Research, Helsinki, Finland, (7) Division of Pediatric Oncology and Hematology, National 

University Hospital of Iceland; Reykjavik, Iceland, (8) Department of Paediatrics, University of Tampere, Finland

BACKGROUND AND AIM: Neuroblastoma is the most common extracranial solid tumor in childhood accounting for 8-10% of all childhood 
cancers. In Northern Europe the survival of neuroblastoma has increased from 61.2% in 1999–2001 to 79.6% in 2005–2007 necessitating the 
need of studies on late effects related to the disease and its treatment.
METHODS: The Nordic cohort comprises 721 5-year neuroblastoma survivors diagnosed with cancer below age 20 between start of the 
cancer registries in the 1940s and 1950s through 2008. The survivors will be followed-up in national hospital registries classifying first-time 
hospitalizations into 10 main diagnostic groups and 102 sub-categories according to the International Classification of Diseases. The risks for 
a variety of diagnostic outcomes in survivors will be compared with a large sample of population comparisons. Treatment information from 
clinical registries will be retrieved for a sub-cohort. 
RESULTS: Preliminary results show that 5-year neuroblastoma survivors had 768 hospitalizations for a somatic disease yielding an overall 
relative risk (SHRR) of 2.5 (95% CI, 2.4-2.7) and an overall absolute excess risk (AER) of 41.6 per 1,000 person-years. Significant 3-fold increased 
risks were observed within the following organ systems: cardiovascular, endocrine, nervous, urinary and genital, skin and bone. Risk estimates 
for a clinical sub-cohort of those survivors most heavily treated will be presented. 
CONCLUSION: Findings of this first comprehensive population-based study of late effects among neuroblastoma survivors will allow better 
planning of treatment protocols for these patients and contribute with knowledge to improve the basis for patient counseling and follow-up.

PAPER NO. L: 15
-

Can the Theory of Planned Behavior help explain follow-up attendance in childhood cancer survivors?

Julia Baenziger(1), K Roser(1), L Mader(1), S Christen(1), C Kuehni(2), EM Tinner(3), G Michel(1,2)

(1) Department of Health Sciences & Health Policy, University of Lucerne, Switzerland, (2) Institute of Social and Preventive Medicine, University of Bern, Switzerland, (3) Division of 

Pediatric Hematology/Oncology, University Children’s Hospital Bern, Switzerland

BACKGROUND & AIM: Regular long-term follow-up care is important for most childhood cancer survivors (CCS). The Theory of Planned 
Behavior (TPB) was developed to predict a diverse range of health behaviors. We investigated whether the TPB helps explain attendance to 
follow-up in Swiss CCS. 
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We aimed to i) identify TPB-related predictors for the intention to attend follow-up, and ii) examine associations between intention and actual 
attendance. 
METHOD: We sent a questionnaire to Swiss CCS (diagnosed with cancer aged  <16 years and after 1990; aged ≥18 years at study, ≥5 years since 
diagnosis). We assessed TPB-related predictors (attitudes, subjective social norms, perceived behavioral control), intention to attend follow-up 
care, and actual attendance. We used linear and logistic regression analyses.
RESULTS: Of 716 eligible survivors, 299 (41.8%; 166 (55.5%) females) completed the questionnaire. Of those, 151 (51.5%) participants reported 
a high intention to attend follow-up care, and 145 (48.5%) indicated attending follow-up. Adjusting for socio-demographic and cancer-related 
characteristics, we found that positive attitude (Coef. 0.22, 95% CI: 0.07-0.36) and supportive social norms (Coef. 0.90 , 95% CI:0.83–0.97), but 
not perceived behavioral control, predicted the intention to attend follow-up. Perceived behavioral control (OR: 1.53, 95% CI:1.31-1.80) and the 
intention to attend follow-up (OR: 2.19, 95% CI:1.89-2.54) were positively associated with actual follow-up attendance.
CONCLUSIONS: The TPB strengthens our understanding of follow-up care attendance in Swiss CCS. Promotional interventions to increase 
intention for and actual follow-up attendance should focus on positive attitudes towards follow-up care, improve supportive social norms and 
enhance perceived control.

PAPER NO. L: 16
-

Long-term follow-up of childhood cancer survivors in Slovenia

Lorna Zadravec Zaletel, B Jereb

Institute of Oncology, Department of Radiotherapy, Ljubljana, Slovenia

BACKGROUND & AIM: With improved survival of children treated for cancer, late sequelae of childhood cancer treatment are of major 
concern. There is general agreement on the need for life long long-term follow-up (LTFU) of childhood cancer survivors, but only a minority 
of these survivors is included in the regular follow-up during adulthood. In Slovenia, all children with cancer are treated at the University 
Children’s Hospital in Ljubljana and get radiotherapy at the Institute of Oncology Ljubljana. 
METHOD: In Slovenia, about 50 children under 16 years of age are diagnosed with cancer every year. At the age of 18 years and at least 3 years 
post treatment the childhood cancer survivor is eligible for LTFU at the Institute of Oncology. There, from 1986, a team, headed by an “adult” 
radiation oncologist, in close cooperation with other specialists, takes care of LTFU for life. Besides screening for somatic late sequelae and 
secondary malignancies, psychological support is offered to every survivor. 
RESULTS: From 1957 to 2004 1975 children less than 16 years of age were treated for cancer in Slovenia, 885 of them are alive, 799 eligible 
for LTFU. 771 patients were evaluated. Incidence of somatic late sequelae was 70 %, incidence of second primary neoplasms 25 years after 
diagnosis of primary neoplasm was 13%. 
CONCLUSIONS: incidence of late sequelae after childhood cancer treatment is high and regular LTFU is mandatory. An integrated program, 
such as in Slovenia, can be used as a model for organizing the LTFU of childhood cancer survivors.

PAPER NO. L: 17
-

Treatment for osteosarcoma and Ewing’s sarcoma in Nordic children and risk of late effects

Camilla Pedersen(1), JH Olsen(1), L Hjorth(2), H Hasle(3), JF Winther(1)

(1) Danish Cancer Society Research Center, Danish Cancer Society, Copenhagen, Denmark, (2) Department of Pediatrics, Skåne University Hospital, Lund, Sweden, (3) Department of 

Pediatrics, Aarhus University Hospital, Skejby, Aarhus, Denmark

BACKGROUND & AIM: Treatment of osteosarcoma and Ewing’s sarcoma has improved considerably during the last decades with more 
patients becoming long-term survivors. Knowledge about long-term adverse health consequences of the cancer and the life-saving treatment 
is highly requested. The aim of this study is to provide a complete overview of somatic late effects in survivors of osteosarcoma and Ewing’s 
sarcoma. 
METHOD: The study is conducted within the large Nordic cohort of childhood cancer survivors ‘Adult Life after Childhood Cancer in 
Scandinavia’ (ALiCCS) comprising all children diagnosed with cancer before the age of 20 in Denmark, Sweden, Norway, Iceland and Finland. 
The present study includes 1533 children diagnosed with a primary malignant bone tumor during the period 1943-2008. The risk for 
hospitalization among survivors is compared with that of 212,000 population comparisons selected from the Nordic Population Registries. 
Relative and absolute risks are estimated for overall hospitalization and for a variety of specific diseases. 
RESULTS: Preliminary results show that survivors of malignant bone tumors are at higher risks of being hospitalized for endocrine 
(standardized hospitalization rate ratio [SHRR], 2.7; 95% CI, 2.2–3.3) and neurological disorders (SHRR, 3.0; 95% CI, 2.3–3.9) and for renal 
(SHRR, 2.4; 95% CI, 1.9–3.0), cardiovascular (SHRR, 2.1; 95% CI, 1.8–2.4), gastrointestinal (SHRR, 1.7; 95% CI, 1.4–1.9), and pulmonary disease 
(SHRR, 2.1; 95% CI, 1.9–2.4) compared with population comparisons.
CONCLUSIONS: This study will strengthen the knowledge of the late effects that survivors of osteosarcoma and Ewing’s sarcoma encounter as 
they age.
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Baseline survey on living conditions, health status and quality of life in childhood cancer 

survivors in Germany “VIVE” – an update

G Calaminus(1), K Baust(1), U Creutzig(2), T Langer(3), Kiana Kreitz(4), P Kaatsch(5)

(1) University of Münster Department of Pediatric Hematology and Oncology, Münster, Germany and Department of Pediatric Hematology and Oncology, Center for Pediatrics, 

University of Bonn Medical Center, Bonn, Germany, (2) Department of Pediatric Hematology and Oncology Children's Hospital, Hannover Medical School (MHH), Hannover, Germany, (3) 

University Hospital for Children and Adolescents, Pediatric Oncology Hematology, Lübeck, Germany, (4) Institute of Biostatistics and Clinical Research, University of Münster, Münster, 

Germany, (5) German Childhood Cancer Registry (GCCR), Institute for Medical Biostatistics, Epidemiology and Informatics (IMBEI), University Medical Centre Mainz, Germany

BACKGROUND: The increasing number of childhood cancer survivors (CCS) precipitated the establishment of the German nationwide baseline 
survey 'VIVE'. 
METHOD: GCCR addresses the entire registered cohort of CCS aged 25 to 45 years at reference date, treated between 1980 and 2003 
(n=10229), of these 5699 males (~56%). Both newly developed and standardized self-report questionnaires (SRQs) were utilized to collect 
details regarding living conditions, health status and quality of life; somatic questions concentrated on major organ function. Following a 
pilot-phase, including optimization of the newly developed questionnaires, the main survey began in 2014. After anonymization by GCCR, the 
participants´ SRQs were forwarded to the Münster study-center for data-entry, review and analysis. In parallel, a database with intention-to-
treat-information was established by the MHH. 
RESULTS: According to preliminary analysis, 4900 survivors (~48%) consented to participate and responded to at least one part of the survey. 
Project staff answered 210 patient questions via telephone/e-mail. Non-participants (n=5329), of these 3296 males (~62%) were not different 
from responders regarding major characteristics (e.g. mean age at survey or diagnosis, ICCC-3 diagnosis), excluding gender (p <0,001). Until 
June 2016, the majority of survivors were re-evaluated in respect to contradictions and limitations in the SRQs. Subsequently, n~1600 SRQs 
were reviewed by study doctors; the caring physicians of n~600 survivors were contacted to confirm accuracy (ongoing process). 
CONCLUSION: The results suggest no significant differences between responders and non-participants, enabling a comprehensive further 
analysis. The validation of SRQs contributes to the scientific quality of the overall results.

PAPER NO. L: 19
-

Swedish National Guidelines for long-term follow-up of childhood cancer survivors.

S Söderhäll(1), T Björk-Eriksson(2), C Follin(3), U Hjalmars(4), L Hjorth(5), C Malmström(6), U Martinsson(7), T Relander(8), Marianne Jarfelt(9)

(1) Childhood Cancer Unit Astrid Lindgren Children´s Hospital, Stockholm Sweden, (2) Department of Oncology, Sahlgrenska University Hospital, Göteborg, Sweden, (3) Department of 

Endocrinology, Skåne University Hospital, Lund University, Lund,Sweden, (4) Department of Pediatric Oncology, Umeå University Hospital, Umeå, Sweden, (5) Lund University, Skåne 

University Hospital, Department of Clinical Sciences, Lund, Sweden, (6) Regional Cancer Centre West, Göteborg, Sweden, (7) Department of Oncology, University Hospital, Uppsala, 

Sweden, (8) Lund University, Skåne University Hospital, Department of Clinical Sciences, Lund, Sweden, (9) Department of Pediatric Oncology and Hematology, The Queen Silvia 

Children´sHospital, Sahlgrenska University Hospital, Göteborg, Sweden

BACKGROUND & AIM: The follow-up of late complications of treatment is an increasing challenge for paediatric oncology. An even bigger 
challenge is to secure that the follow-up during and after the transition to adult medicine is maintained in a correct way.
METHOD: In a common effort between national representatives of paediatric and adult oncology in Sweden as well as the specialties mostly 
involved in controls and care of late complications, the pre-existing recommendations from the national paediatric oncology late effect group 
were updated and adapted to serve as a nation-wide guideline for health care authorities when planning the screening and care of former 
childhood cancer patients.
RESULTS: After a cycle of referral to the national societies of the specialties and presumed user organizations and a second cycle of referrals 
to health care authorities around Sweden, the guidelines were approved by all six Swedish Regional Cancer Centres  in May, 2016.  For most 
caregivers the implementation is expected to take place from the autumn 2016 and onwards.
CONCLUSIONS: Together with a personal document summarizing the given oncologic therapy, naming identified sequelae and recommended 
controls (“survivorship passport”), these national guidelines will serve as a valuable tool to offer each former childhood cancer patient in 
Sweden an equal follow-up also in adulthood.

PAPER NO. L: 20
-

Evaluating models of survivorship care: why are so many survivors disengaged from long term follow-up care?

Christina Signorelli(1,2), C Wakefield(1,2), J Fardell(1,2), J McLoone(1,2), J Jones(3, 4), R Cohn(1,2)

(1) School of Women’s and Children’s Health, UNSW Medicine, University of New SouthWales, Sydney, NSW, Australia, (2) Kids Cancer Centre, Sydney Children’s Hospital, Randwick, 
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NSW, Australia, (3) Australian and New Zealand Children’s Haematology/Oncology Group, Clayton, VIC, Australia, (4) Hudson Institute Clayton, VIC, Australia 

BACKGROUND & AIM: Following cure, three-in-four childhood cancer survivors (CCS) experience life-altering and threatening treatment-
related conditions. Long term follow-up (LTFU) care is therefore recommended for the detection and management of such ‘late effects’. This 
binational study explores LTFU non-attendance in CCS. 
METHOD: CCS and parents (of CCS under 16 years) were surveyed regarding their follow-up care experiences and preferences. Data was 
analysed using SPSS23.0. 
RESULTS: 365 CCS (mean age 26.81years, mean time since diagnosis 19.66years) and 188 parents (child’s mean age 12.47years, mean time 
since diagnosis 9.54years) were surveyed. Forty-seven percent of CCS do not attend clinic, and reported significantly greater dissatisfaction with 
the alternate care they currently receive (50% versus 16% of clinic attendees dissatisfied, p<0.001). Despite not attending, CCS recognised the 
importance of LTFU to gain information about late effects (98%) and screening (95%), get reassurance about their health (98%) and clearance 
for second cancers (93%). Barriers to attendance were more frequently reported in non-attendees compared to clinic attendees, including 
unawareness of LTFU (37% vs 2% respectively, p<0.001), cost of attending (10% vs 5% attendees, p=0.035), and lack of prompts/reminders 
to attend (22% vs 10%, p<0.001). Older age at study participation (p=0.016), female gender (p=0.028), and higher number of total reported 
barriers (p<0.001) were associated with poor LTFU attendance.
CONCLUSIONS: Empowering survivors to coordinate their complex care is crucial to ensure CCS remain in essential, life-long care. 
Consideration of barriers and motivating factors for LTFU attendance will help survivors navigate alternate pathways to overcome barriers to 
receiving care.

PAPER NO. L: 21
-

Monitoring of pulmonary health in Swiss childhood cancer survivors: are guidelines necessary?

Rahel Kasteler(1), F Belle(1,2), A Weiss(1), R Kuonen(1), NX Von der Weid(3), RA Ammann(4), G Sommer(1), CE Kuehni(1) 

(1) University of Bern, Institute of Social and Preventive Medicine, Bern, Switzerland, (2) University of Lausanne, Institute of Social and Preventive Medicine, Lausanne, Switzerland, (3) 

University Hospital of Basel, Department of Paediatrics, Basel, Switzerland, (4) University Hospital of Bern (Inselspital), Department of Paediatrics, Bern, Switzerland 

BACKGROUND: Childhood Cancer Survivors (CCS) have an increased pulmonary mortality. International follow-up care guidelines (USA-
COG-LTFU, UK-UKCCLG-LTFU) recommend lung function tests for CCS with increased risks, Switzerland has no specific national guidelines. We 
assessed how international guidelines are implemented by assessing the proportion of exposed CCS who had had lung function tests in Swiss 
paediatric oncology clinics. 
METHODS: Eligible CCS had been diagnosed between 1990-2013 at age 0-16, survived for >2 years from diagnosis and were exposed to 
pulmotoxic treatment with bleomycin, busulfan, nitrosureas and/or radiotherapy to the chest (CRT). We performed a retrospective medical 
records search in Swiss paediatric oncology clinics for lung function tests and details of pulmotoxic treatment.
RESULTS: By time of abstract submission we completed data-collection for three of nine clinics, data-collection is ongoing. We found medical 
records for 212 of 249 (85%) eligible CCS and validated pulmotoxic treatment in 184 (87%). Of 184 CCS 26 (14%) had received bleomycin, 18 
(10%) busulfan, 5 (3%) nitrosureas, 81 (44%) CRT and 54 (29%) pulmotoxic chemotherapy and CRT. 92 (50%) of exposed CCS had had at least 
one lung-function measurement after diagnosis. This varied by treatment: of those exposed to bleomycin 17 (65%) had had a lung function 
test, busulfan 4 (22%), nitrosureas 2 (40%), CRT 45 (56%), pulmotoxic chemotherapy and CRT 24 (44%). 
CONCLUSION: Only half of CCS exposed to pulmotoxic treatment had had lung function tests as part of their follow-up care. This indicates a 
need for optimizing pulmonary follow-up care by implementing international guidelines.

PAPER NO. L: 22
-

An exploration of nurse led telephone consultation for survivors of childhood cancer aged 16-18 years

Tracey DeMott, H Jenkinson, M English, B Rodrigues 

Birmingham Children's Hospital NHSFT, Birmingham, UK

BACKGROUND: Due to the unknown entity and risk of late complications from disease and treatment the current recommendation for many 
childhood cancer survivors is lifelong surveillance. In the UK the majority of late effects surveillance is delivered by doctors, based in the 
outpatient clinic setting. It can be argued however that hospital based follow up care is unsustainable, considering the increasing numbers of 
childhood cancer survivors. 
AIMS: To collect and analyse data from survivors of childhood cancer aged 16-18 years on their views of nurse led telephone consultation as an 
additional method of follow up for late complications. 
METHOD: A qualitative research design utilised a mixed method of purposive and convenience sampling to recruit six, participants. Data was 
collected using semi structured audio taped interviews. A reflexive style was maintained throughout the research process. Rich amounts of data 
were produced and transcribed verbatim prior to systematic, logical analysis, to enable a description of the findings.
RESULTS: Five conceptually structured themes were interpreted from the data: 
 • Thoughts and feelings about Nurse led telephone follow up. 
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 • Logistics of a Nurse led telephone follow up Service. 
 • Communication. 
 • Barriers to Nurse led telephone follow up. 
 • Acceptability of Nurse led telephone follow up.
CONCLUSION: The study gives significance to the meaning of the views of adolescent participants, contributes new knowledge and provides 
an evidence base essential for developing a nurse led telephone follow up service for survivors locally.

PAPER NO. L: 23
-

Late mortality and morbidity among long-term leukemia survivors with Down syndrome 

– a nationwide population-based Cohort study

Julia Vonasek(1), P Ahsdahl(1), K Källén(2), H Hasle(1) 

(1) Department of Pediatrics, Aarhus University Hospital, Aarhus, Denmark, (2) Center Reproductive Epidemiology, Tornblad Institute, Lund, Lund University,Sweden

BACKGROUND: Children with Down syndrome have an increased risk of leukemia, but they are systematically excluded in surveys assessing 
late-effects of treatment. We aimed to assess late mortality and morbidity among long-term leukemia survivors with Down syndrome. 
METHODS: We included all individuals born with Down syndrome in Denmark between 1960 and 2007 and in Sweden between 1973 and 
2014. Long-term survival was defined as survival more than five years from leukemia diagnosis. We used Cox proportional hazards to compare 
the mortality rate and hospitalization rate between long-term leukemia survivors and leukemia-free individuals. To account for the recurrence 
in hospitalizations, we used a shared frailty approach. We performed a post-hoc sensitivity analysis in which individuals with late relapse were 
censored at first admission for leukemia during follow-up. 
RESULTS: We identified 7,084 individuals with Down syndrome. Seventy-two individuals were long-term survivors of leukemia, (ALL n=35, ML-
DS n=36, acute leukemia NOS=1). The mortality among survivors were higher than among leukemia-free individuals (HR: 6.7 (95% CI: (3.1–14)). 
Most deaths were due to relapses. Long-term survivors also had an increased morbidity (HR for hospitalizations: 5.2 (95%CI: 3.6–7.4). However, 
when censoring individuals with late relapse (n=9), the association attenuated (HR: 1.4 (95% CI: 0.9–2.1)). In this sensitivity analysis, the most 
common cause of hospitalization for both leukemia-free individuals and survivors was respiratory diseases. 
CONCLUSION: Survivors of leukemia with Down syndrome had an increased risk of death and hospital admission.
However, late relapses were the primary cause of death and hospitalization and not late-effects.

PAPER NO. L: 24
-

Long-term disease-specific hospitalization in survivors of childhood leukemia in the “Adult Life 

after Childhood Cancer in Scandinavia” (ALiCCS) Cohort

Gitte Vrelits Sørensen(1), JF Winther(2), AS Holmqvist(3), LM Harjuoja(4), JH Olsen(2), H Hasle(1)

(1) Department of Pediatrics, Aarhus University Hospital, Aarhus, Denmark, (2) Danish Cancer Society Research Center, Copenhagen, Denmark, (3) Department of Clinical Sciences, 

Pediatric Oncology and Hematology, SkåneUniversity Hospital, Lund University, Lund, Sweden, (4) Finnish Cancer Registry, Helsinki, Finland 

BACKGROUND & AIM: With a growing population of childhood leukemia survivors, characterization of long-term health consequences 
has become increasingly important. We aim to give a comprehensive description of the somatic disease-specific hospitalization with results 
reported separately for ALL, AML and CML survivors.
METHODS: The cohort is part of the Adult Life after Childhood Cancer in Scandinavia (ALiCCS) study comprising 32,791 patients diagnosed 
with cancer before age 20 from 1960 through 2008 in Denmark, Sweden, Iceland or Finland. Five population comparisons matched to each 
childhood cancer patient served as the comparison cohort. A total of 4,153 five-year survivors of childhood leukemia were followed-up for 
hospitalizations in the national hospital registries, and disease-specific hospitalization rates in survivors and comparisons were used to calculate 
standardized hospitalization rate ratios (RRs) and absolute excess risks (AERs) per 100 person-years.
RESULTS: After a median follow-up of 11 years, 37% of the survivors had had at least one hospitalization for a somatic disease. Survivors 
of CML (n=97) had the highest RR for any hospitalization (4.3; 95%CI: 3.5–5.2) followed by AML (n=396) (3.0; 95%CI: 2.7–3.4) and ALL 
(n=3,477) (2.0; 95%CI: 1.9–2.1). AERs were 10 (95%CI: 7.5–13), 5.7 (95%CI: 4.8–6.5) and 2.7 (95%CI: 2.5–2.9) for CML, AML and ALL survivors, 
respectively. The risk of secondary malignancy was highest in ALL, heart failure in AML, and diseases of bone and joint in CML survivors.
CONCLUSION: Survivors of ALL, AML and CML had an increased risk of hospitalization for a broad range of somatic diseases.

PAPER NO. L: 25
-

Measuring late-effects among childhood cancer survivors: Potential for a healthy survivor effect
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Peter H Asdahl(1), RP Ojha(2), JF Winther(3), AS Holmqvist(4), L Madanat-Harjuoja(5), L Tryggvadottir(6), H Hasle(1), KK Andersen(3)

(1) Aarhus University Hospital, Denmark, (2) JPS Health Network, TX, USA, (3) Danish Cancer Society Research Center, Denmark, (4) Lund University, Sweden, (5) Finnish Cancer Registry, 

Finland, (6) Icelandic Cancer Registry, Iceland

BACKGROUND & AIM: Estimates of late-effects among long-term survivors of childhood cancer may be sensitive to the magnitude of 
mortality during follow-up (i.e. competing event), but few prior studies have accounted for this competing risk. We aimed to estimate the risk 
of certain late-effects while accounting for the competing risk of death among long-term survivors of childhood cancer. 
METHODS: We used data from the ALiCCS study, which included all one-year survivors of cancer diagnosed under age 20 years from the 
start of cancer registration to 2008 in Denmark, Finland, Iceland, and Sweden. We also identified an age- and sex-matched comparison group 
from the general population. The study populations were followed for death and for gastrointestinal, kidney, and heart disease in nationwide 
registers. We computed 20-year, 50-year, and 70-year risk ratios (RRs) using the cumulative incidence function with death as a competing risk. 
RESULTS: Our analysis included 26,993 survivors and 165,569 individuals from the general population. The risks of all outcomes were initially 
higher among survivors than the general population but lower with longer follow-up: gastrointestinal diseases (RR: 1.7; 1.0; 0.80), kidney 
diseases (RR: 1.8; 1.1; 0.83), and heart diseases (RR: 3.8; 1.2; 0.78).
CONCLUSION: Our results suggest that the risks of late-effects are dependent not only on the frequency of late-effects during follow-up but 
also on mortality. We observed that mortality patterns after extended follow-up can reverse risk estimates. This phenomenon may indicate a 
healthy survivor effect, which could have profound implications for survivor care and survivorship research.

PAPER NO. L: 26
-

Multiple clinics to one multi-professional service - high quality care for the survivor of childhood cancer    

Nicky Webb 

East Midlands Children's & Young Persons' Integrated Cancer Service, Nottingham, UK

BACKGROUND: It is common practice for survivors of childhood cancer to be transferred to numerous separate adult services once they 
reach 18 years of age. This on-going care and support often lacks formal structure and co-ordination and can fail to ensure that their individual 
medical and psychological needs are met.
METHOD: A patient who had experienced this transfer process was invited to attend meetings to discuss the development of a long term 
follow up (LTFU) service for young adults. Relevant medical and nursing professionals including neurosurgery/neurology, learning disability, 
endocrinology, clinical oncology, paediatric oncology and neuro-psychology also attended. A business case was developed to introduce a one 
stop multi-professional clinic where patients would have access to all the above-mentioned professionals and move seamlessly from children's 
to adult services.
RESULT: All patients will attend an end of treatment clinic with their treating paediatric consultant and will then be transitioned into a 
paediatric LTFU clinic. At 18, they will be transitioned into a one stop co-ordinated adult LTFU Service. The whole process would be overseen by 
a Clinical Nurse Specialist solely responsible for the long term follow up of survivors of childhood cancer and a paediatric oncologist.
CONCLUSION: Concerns regarding uncoordinated long term follow up of survivors of childhood cancer led to the development of a multi-
disciplinary service with the aim of improving patient experience, providing continuity and support, maximising resources and ensuring patients 
have access to key professionals to provide high quality After Cure follow up.

PAPER NO. L: 27
-

Vitamin D status in survivors of childhood cancer

Katarzyna Muszynska-Roslan, E Latoch, M Sawicka-Zukowska, A Panasiuk, A Pazik, M Osinska, M Krawczuk-Rybak

Medical University of Bialystok, Department of Pediatric Oncology and Hematology, Bialystok, Poland

Adequate vitamin D status is important in childhood cancer survivors(CCS) and might influence health status. However, data on 
25-hydroxyvitamin D(25(OH)D) status among CCS are limited.

The aim was to evaluate the serum level of 25(OH)D in CCS depending on: age, gender, diagnosis, TSH and cholesterol level.
The study group included 124 CCS(male:71), (mean age at the study 13.37± 4.26); acute lymphoblastic leukemia (n=66; 53.23%), lymphoma 
(n=13; 10.48%) and solid tumors (n=45; 36.29%). Mean time from diagnosis and at diagnosis were 7.58±3.96 and 5.75±4.25 years, respectively. 
Control group consisted of 60 healthy children. The 25(OH)D level was assessed using immunochemical method. The Mann-Whitney U test and 
t-Student test were used.

We found significant differences in serum level of 25(OH)D between study and control groups (mean: 16.64±8.21ng/ml vs. 20.84±10.23ng/ml, 
p= 0.013). Seventy percent of the patients (n=84) had vitamin D level below the range norm [20-60ng/ml]. The 25(OH)D status was similar in 
both sexes (male:17.18± 8.62 vs. female: 15.91± 7.65ng/ml, p=0.398). No differences between level of 25(OH)D in patients with ALL (16.19± 
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8.79ng/ml), lymphoma (16.82±7.34ng/ml) and solid tumors (17.25±7.69ng/ml) were found. Serum level of 25(OH)D in patients under 10 years 
(mean:19.44± 8.95 ng/ml) differ in comparison to patients older than 10 years (mean: 15.23±7.23ng/ml; p=0.026). There was no correlation in 
the level of vitamin D and TSH (r=-0.144) or cholesterol (r=-0.117).

Observed 25(OH)D deficiency in CCS and in the control group suggests problem in the whole pediatric population. Supplementation of vitamin 
D seems to be important in CCS and in healthy children.

PAPER NO. L: 28
-

Recommendations for the transition of long-term follow-up care for childhood and adolescent 

cancer survivors: a report from the PanCareSurFup Consortium

Renee Mulder(1), HJH van der Pal(1), G Levitt(2), R Skinner(3,4), E Bardi(5), MC Brown(6), LCM Kremer(1), R Windsor(7), G Michel(8), E Frey(9)

(1) Department of Paediatric Oncology, Emma Children’s Hospital/Academic MedicalCentre, Amsterdam, the Netherlands, (2) Department of Paediatric Oncology, Great Ormond Street 

Hospital for Children,NHS Foundation Trust, London, UK, (3) Department of Paediatric and Adolescent Haematology and Oncology, and Children'sBMT Unit, Great North Children’s 

Hospital, Royal Victoria Infirmary, Newcastleupon Tyne, UK, (4) Northern Institute of Cancer Research, Newcastle University, Newcastle uponTyne, UK, (5) Semmelweis University, 2nd 

Department of Paediatrics, Budapest, Hungary, (6) Institute of Health and Society, Newcastle University, Newcastle upon Tyne,UK, (7) Children and Young People’s Cancer Service, 

University College London HospitalsNHS Foundation Trust, London, UK, (8) Department of Health Sciences and Health Policy, University of Lucerne, Lucerne,Switzerland, (9) St. Anna 

Children’s Hospital, Vienna, Austria

BACKGROUND AND AIM: Many paediatric and adolescent oncology centres do not have a formal transition programme that prepares 
survivors for successful transfer from child-centred to adult-oriented healthcare. As a result, adult survivors of childhood cancer are not always 
engaged in recommended long-term follow-up care. Therefore, the PanCareSurFup Consortium developed an evidence-based pan-European 
guideline for the transition of care for childhood and adolescent cancer survivors. 
METHODS: The panel developed clinical questions, conducted a systematic literature review from 1999-2013 and graded the evidence 
according to evidence-based methods as used by the International Guideline Harmonization Group [1]. The panel reached consensus on final 
recommendations based upon the evidence, expert opinions, and the need to maintain flexibility of application across different healthcare 
systems. 
RESULTS: We formulated four main recommendations: 
 1. All centres should have a written transition policy for childhood and adolescent cancer survivors and their families. 
 2. The transition process should ensure that the survivors’ healthcare, psychological, educational, vocational, and social needs 
are discussed and addressed. 
 3. Every survivor is entitled to have an individualized transition plan, including a timeline, treatment summary, survivorship 
care plan, education, and information on health promotion and patient autonomy. 
 4. To implement the transition plan, a multidisciplinary team meeting and a key worker to oversee transition in individual 
survivors is recommended.
CONCLUSIONS: These recommendations aim to prepare childhood and adolescent cancer survivors for successful transfer from child-centred 
to adult-oriented healthcare. They will help to ensure that every survivor receives optimal long-term follow-up care.

PAPER NO. L: 29
-

Example retrospective study on progression of platinum-induced hearing loss in comparison with hearing 

thresholds in an age-matched general population

Amélie Tillmanns(1), R Parfitt(1), E Clemens(2,3), M van den Heuvel-Eibrink(2,3), O Zolk(4), T Langer(5), P Mutulat(1), A am Zehnhoff-Dinnesen(1)

(1) Clinic of Phoniatrics and Pedaudiology, University Hospital Münster, Münster, Germany, (2) Department of Pediatric Oncology, Erasmus Medical Center, Rotterdam, The Netherlands, 

(3) Department of Pediatric Oncology, Princess Maxima Center for Pediatric Oncology,Utrecht, The Netherlands, (4) Institute of Pharmacology of Natural Products and Clinical 

Pharmacology, Ulm University, Ulm, Germany, (5) University Hospital for Children and Adolescents Lübeck, Department of Pediatric Oncology & Hematology, Lübeck, Germany

BACKGROUND & AIM: Hearing loss is a late effect of platinum chemotherapy. Hearing worsens in approximately 40% after therapy, therefore 
long-term follow-up is essential. Common factors, such as noise and infections, affect hearing in the general population with age. Comparisons 
with hearing threshold range in an age-matched population should therefore be made when analyzing the impact of platinum-induced hearing 
loss. 
METHOD: In this example study, hearing thresholds of 12 patients with long-term follow-up ≥5 years were compared with those of an age-
matched general German population. Thresholds ≤1 year after end of therapy (T1) were compared with those after 5 or more years (T2). 
Patients were 18;0-30;2 years old at T2. 
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RESULTS: Ten patients showed hearing loss ≥2b (Münster classification) at T1 (mean threshold 4-8 kHz: 35.9 dB HL; SD: 26.6 dB) and T2 
(mean 46.4 dB HL; SD: 28.1 dB) which were worse than the 90-percentile of the age-matched population. A repeated-measures ANOVA 
showed significant differences (<0.05) between T1 and T2 at 4 and 6 kHz but not at 8 kHz. Results will be discussed on the basis of age-specific 
demographic data.
CONCLUSIONS: This example study, funded by the PanCareLIFE/EU Framework 7 Programme, documents the need for age-matched norms in 
long-term audiological follow-up after platinum chemotherapy.

PAPER NO. L: 30
-

Stratification of risk for mental health problems  and follow-up care: combining a  

dimensional  approach with genetic predisposition

Johanna Blom, C Colliva, F Tascedda

University of Modena and Reggio Emilia, Department of Pediatric Hemato-Oncology, Modena, Italy

BACKGROUND AND AIM: Here we propose to use a Research Domain Criteria (RDoC) type of approach to be able to better answer the 
question: If symptoms of cognitive and emotional problems in children diagnosed with and treated for acute lymphoblastic leukemia are 
the late stage results of disease and therapy, are we missing the right time to intervene or prevent long-term negative outcome? In this 
light, specific neurocognitive endo-phenotypes  or changes in brain morphology and the development of  function would represent useful 
biomarkers and offer an additional tool to help predict early who is more susceptible to cognitive and emotional late effects and  thus give us 
more time to plan appropriate therapeutic interventions and organize their follow-up. 
Using signs together with symptoms, that is objective indicators along with behavioral symptoms and screening indices would provide more 
quantitative measures of deficits avoiding the exclusive use of clinical rating scales.
Furthermore, fractioning problems in various subtypes based on specific patterns of cognition, emotion and behavior variables together with a 
more objective risk assessment may help improve the understanding of disease and treatment related (neurodevelopmental) toxicities.
CONCLUSIONS: The use of a dimensional approach that stresses the importance of brain and behavioral development as well as genetic 
predisposition may represent an additional tool in the stratification of risk and enrich the information necessary to guide more effective 
neurocognitive follow-up care.

PAPER NO. L: 31
-

Health outcomes after allogeneic stem cell transplantation for acute myeloid leukemia 

in childhood : a NOPHO-AML study

Mari Wilhelmsson(1), H Glosli(2), M Ifversen(3), J Abrahamsson(4), J Winiarski(5), K Jahnukainen(6), H Hasle(7)

(1) Karolinska Institutet, Department of Women´s and Children´s Health, Stockholm, Sweden, (2) Rikshospitalet University Hospital, Department. of Pediatrics, Oslo, Norway, (3) 

Copenhagen University Hospital, Pediatric Clinic, Copenhagen, Denmark, (4) Queen Silvias Childrens and Adolescents Hospital, Göteborg, Sweden, (5) Karolinska Institutet, Department 

of Clinical Science, Intervention, and Technology, Stockholm, Sweden, (6) Children´s Hospital, University of Helsinki, Division of Haematology-Oncology and Stem Cell Transplantation,  

Helsinki University Central Hospital, Helsinki, Finland, (7) Aarhus University Hospital Skejby, Department of Pediatrics, Aarhus, Denmark

BACKGROUND AND AIM: Allogeneic stem cell transplantation (allo-SCT) is effective and improves event-free-survival in acute myeloid 
leukemia (AML) but the indications should be weighed against the burden of late effects. To assess the additive toxicity of allo-SCT in the 
treatment of AML we compared self-reported health and social outcomes of AML survivors treated with allo-SCT with survivors cured with 
chemotherapy only. 
METHODS: All survivors of childhood AML treated in the Nordic countries according to the Nordic Society of Pediatric Hematology and 
Oncology (NOPHO) -AML protocols -84, -88 , -93 and 2004 and allo-SCT alive by August 30, 2012 were sent a questionnaire. Altogether 95 
(67%) allo-SCT survivors and 53 (56%) of their siblings completed the questionnaire. Same data from AML survivors cured with chemotherapy 
only (n=101) was used as comparison.
RESULTS: The median follow-up was 12 (range 2-28) years after allo-HSCT. Allo-SCT survivors reported more frequently physical health 
limitations (39% vs 7%), medication for cardiovascular disease (9.5% vs 1%) and prescribed analgesics (32% vs 11 %) than chemotherapy only 
survivors. An impairment or health problem prevented 16% of the allo-SCT survivors from attending school or managing a job versus 3% 
among chemotherapy only. Out of 84 allo-SCT survivors aged ≥10 years, 55% reported a lot or extreme anxiety because of previous AML and its 
treatment compared with only 4 % among chemotherapy only survivors.
CONCLUSIONS: AML allo-SCT survivors experience more physical health limitations, use prescribed medications in higher frequency and suffer 
more from anxiety than survivors treated with chemotherapy only.
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Disease specific hospitalizations among survivors of Wilms tumor: a Nordic population-based cohort study

Stine Høgsholt(1), PH Asdahl(1,2), TG Bonnesen(1,2), H Anderson(3), L Madanat-Harjuoja(4), L Tryggvadottir(5), JH Olsen(2), JF Winther(2), H Hasle(1)

(1) Aarhus University Hospital, Department of Pediatrics, Aarhus University, Aarhus, Denmark, (2) Danish Cancer Society Research Center, Copenhagen, Denmark, (3) Department of 

Clinical Sciences, Cancer Epidemiology, Lund University, Sweden., (4) Finnish Cancer Registry, Helsinki, Finland, (5) The Icelandic Cancer Registry, Reykjavik, Iceland

BACKGROUND AND AIM: With five-years survival in Wilms tumor exceeding 90%, focus is now increasingly on morbidity and especially late 
onset diseases. The objective of this study is to investigate the spectrum and frequency of late sequelae in survivors of Wilms tumor. 
METHODS: This study is part of the Nordic collaboration Adult Life after Childhood Cancer in Scandinavia (ALiCCS). From the cancer registries, 
we identified all five-year survivors of Wilms tumor. We randomly sampled an age- and sex- matched comparison group from the general 
population. Study subjects were followed for recurrent disease-specific hospitalizations in the national hospital registries. We computed overall 
and organ system specific standardized hospitalization rate ratios (RRs).
RESULTS: Our study population included 913 survivors of Wilms tumor of which 17% were older than 40 years at the end of follow-up. 
Survivors of Wilms tumor had increased rate of disease-specific hospitalizations (RR 1.8). They had an increased rate of hospitalization within all 
organ systems, e.g. kidney and urinary tract diseases (RR 2.5; 95% confidence interval (CI) 2.1-3.0), cardiovascular disease (RR 2.2; 95% CI 1.7-
2.9), and gastrointestinal disease (RR 1.4; 95% CI 1.2-1.7). Among specific disease entities some of the highest rates were seen for chronic renal 
failure (RR 46; 95% CI 25-88), cardiomyopathy (RR 19; 95% 8.6-41) and paralytic ileus (RR 27; 95% CI 20-38). 
CONCLUSIONS: Survivors of Wilms tumor had an increased risk of a wide range of diseases with the highest risks of disease in organs with 
close anatomical relation to the kidneys.

PAPER NO. L: 33
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Defining outcomes in research of long term morbidity in childhood cancer survivors – uniformity is needed

Nina Streefkerk(1), LCE Fioole(1), JC Korevaar(2), HJH van der Pal(3,4), E van Dulmen-den Broeder(3,5), M van der Heiden-van der Loo(3), CM Ronckers(1,3), EAM Feijen(1), RL 

Mulder(1), MM van den Heuvel-Eibrink(3,6,7), JJ Loonen(3,8), WJE Tissing(3,9), LCM Kremer(1) 

(1) Emma Children’s Hospital/Academic Medical Center, Pediatric Oncology, Amsterdam, The Netherlands, (2) NIVEL, Utrecht, The Netherlands, (3) Stichting Kinder Oncologie Nederland 

SKION / Dutch Childhood Oncology Group DCOG, The Hague, The Netherlands, (4) Academic Medical Center, Medical Oncology, Amsterdam, The Netherlands, (5) VU University 

Medical Center, Pediatric Oncology/Hematology, Amsterdam, The Netherlands., (6) Sophia Children’s Hospital/Erasmus Medical Center, Pediatric Oncology/Hematology, Rotterdam, The 

Netherlands, (7) Princess Maxima Center for Pediatric Oncology, Utrecht, The Netherlands, (8) Radboud University Medical Center, Pediatric Oncology and Hematology, Nijmegen, The 

Netherlands, (9) Beatrix Children's Hospital/University of Groningen/University Medical Center Groningen, Pediatric Oncology/Hematology, Groningen, The Netherlands

 
BACKGROUND & AIM: Even decades after initial treatment, childhood cancer survivors (CCS) are at risk of developing chronic health 
conditions related to primary cancer(treatment). Studies identifying those adverse events, often use a variety of methods for obtaining 
outcome information. Moreover, such studies focus on different outcomes and use different grading systems to define severity. We conducted 
a systematic review to identify the spectrum of outcome assessment methods and outcome definitions used in research focusing on health 
conditions in CCS. 
METHOD: A MEDLINE search from 1966 onwards followed by title/abstract and fulltext selection identified 52 out of 1253 studies describing 
health conditions in at least 2 distinct organ systems in 5-year CCS.
RESULTS: Results confirm there is no consistency across studies investigating long term adverse events in CCS. We found a broad variety in 
methods of data collection (e.g. questionnaires, medical record abstraction, outpatient clinic visits and record linkages), as well as in diseases 
and/or organ systems that are studied. Overall burden of disease studies use a variety of established and custom-made outcome definitions, 
grading systems but also inclusion criteria for defining eligible health outcomes, thereby compromising comparability.
Conclusion: To achieve consensus concerning which outcomes to investigate and to investigate them uniformly, we developed a list of 
definitions of clinically relevant long term adverse events. We propose to use this as a start for a worldwide initiative to establish uniform 
definitions of clinically relevant long term adverse events in CCS. We invite those interested to participate in a Delphi method.

PAPER NO. L: 34
-

Oral chelation treatment with deferasirox in children after cessation of antineoplastic treatment

Malgorzata Sawicka-Zukowska, K Muszynska-Roslan, A Panasiuk, E Latoch, M Malachwiej, M Ruchala, J Kaczynska, M Barszcz, A Paszkowska, M Krawczuk-Rybak

Medical University of Bialystok, Department of Pediatric Oncology and Hematology, Bialystok, Poland

BACKGROUND & AIM: Blood transfusions lead to iron overload. Human organism can’t eliminate iron excess by itself, chelation treatment is 
needed. The aim of the study was to evaluate effectivness and side effects of oral chelation treatment by deferasirox.
METHOD: Materials and methods: Analysis included 20 patients (12 boys, mean age 12,3 yrs) with leukemias (n=16), lymphomas (n=1), MDS 

Long Term Follow Up



95

(n=1), RMS (n=1) and NBL (n=1) qualified for chelation treatment. 14 patients started chelation therapy with oral drug deferasirox. Currently 6 
patients completed the treatment and 5 continue the course successfully.Including criteria to start chelation therapy was ferritin concentration 
higher than 1000 nl/ml. Concentration of ferritin (ng/ml) by immunometric method was assessed at the beginning, during and at the end of the 
course. At the same time points activity of AspAT, ALAT, GGTP, ALP (U/L) as well as concentration of creatinine and urea (mg/dl) and creatinine 
clearance were evaluated. 
RESULTS: Antineoplastic therapy increased  ferritin concentration for over 3 times.  Average concentration of ferritin at the beginning of oral 
chelation treatment was 1931 ng/ml (p<0.05), at the cessation-411,42 ng/ml (p<0.05) (mean 6,4 mths). 2 patients discontinued the treatment 
because of side effects of the drug and 1 because of GVHD. Most common transient side effects were hepatotoxicity (n=7), proteinuria (n=5) 
and increased creatinine (n=3).
CONCLUSIONS: Oral treatment with deferasirox is effective.The drug is connected with some side effects, but oral therapy is comfortable for 
the patient, but requires following doctor's recommendations to decrease the risk of side effects.

PAPER NO. L: 35
-

Late Effects Event.  Meeting the needs of adult survivors of childhood cancer

Susan Mehta, V Grandage, A Maillo-Cardenes, A Webb, R Windsor

University College London Hospitals, London, UK

BACKGROUND AND AIM: Adults treated for childhood cancer face serious and chronic health problems throughout life. A previous 
focus group within the service identified a need for survivors to meet others with similar experiences. The Late Effects Event aimed to 
inform, educate and provide a platform for meeting others treated for childhood cancer. Feedback from participants was sought to inform 
improvement of the long-term follow-up service.
METHOD: Key themes for adult survivors of childhood cancer were identified by participants, including medical late effects, fatigue, fertility, 
work and employment, physical activity and psychological support. The programme, organised and run by the Late Effects Multidisciplinary 
Team was planned to incorporate these themes into opportunities for discussion. Macmillan Cancer Support sponsored the event. Over 400 
survivors of childhood cancer age 18-30 years were invited for 40 places. Places were rapidly filled with a waiting list. 
RESULTS: Evaluation was completed by 30 participants. Every participant enjoyed the event and comments reflected that the program 
was relevant and addressed a previously unmet need. “It was good to meet people like me, knowing that I am not alone is a good feeling” 
Participants identified their current health and wellbeing needs and provided suggestions about service development.
CONCLUSION: Adult survivors of childhood cancer have complex needs. Many felt isolated from their.  The opportunity to learn and share 
experiences was highly valued and should be provided as part of routine care. These individuals also value support of the multidisciplinary 
team in an informal setting.

PAPER NO. L: 36
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Induced abortions and pregnancies in Finnish childhood cancer survivors

Viivi Seppänen(1,2), LM Madanat-Harjuoja(1), T Hakanen(1), J Pitkäniemi(1), N Malila(1,3)

(1) Finnish Cancer Registry, Helsinki, Finland, (2) University of Helsinki, Faculty of Medicine, Helsinki, Finland, (3) University of Tampere, School of Health Sciences, Tampere, Finland

BACKGROUND: Due to adverse effects of cancer treatments, childhood cancer survivors (CCS) worry about health of their offspring and risks 
of having children. Our population-based cohort study aimed to find out whether pregnancies of CCS result in induced abortions more often 
than pregnancies of population controls. 
METHODS: Using registry data of four national registers (Finnish Cancer Registry, Central Population Register, Finnish Medical Birth Register, 
and Register of Induced Abortions), we identified induced abortions and deliveries in 1,357 female CCS (diagnosed with cancer between 1971 
and 2012 at 0-14 years of age in Finland) and in 6,656 female population controls. Incidences, incidence proportions, and hazard ratios (HR) of 
induced abortions and pregnancies were compared between CCS and population controls over the follow-up period between 1987 and 2013. 
HRs with 95% confidence intervals (CI) were estimated using Cox proportional hazards regression modeling. 
RESULTS: We identified 227 induced abortions and 847 pregnancies in CCS, and 1,726 induced abortions and 5,334 pregnancies in population 
controls. The probability of becoming pregnant was significantly lower among CCS compared to population controls (HR 0.82, 95%CI 0.76-0.88), 
independent of maternal age and calendar time. The probability of pregnancies of CCS to result in induced abortions did not differ significantly 
from the population controls (HR 1.08, 95%CI 0.92-1.27). 
CONCLUSIONS: According to our results, the probability of becoming pregnant is significantly reduced among CCS representing more 
contemporary cancer therapies.
Our results suggest that CCS are not more likely to terminate their pregnancies by choice in comparison with population controls.
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Socioeconomic consequences in adult life after childhood cancer in Scandinavia: rational and design of a three 

Nordic country-wide population-based study

Friederike Erdmann(1), C Pedersen(1), M Feychting(2), L Madanat-Harjuoja(3), N Malila(3), M Talbäck(2), L Korhonen(3), H Mogensen(2), A Tolkkinen(3), H Hasle(4), J Olsen(5), J Falck 

Winther(1)

(1) Danish Cancer Society Research Center, Survivorship Unit, Copenhagen, Denmark, (2) Karolinska Institutet, Unit of Epidemiology, Institute of Environmental Medicine, Stockholm, 

Sweden, (3) Finnish Cancer Registry, Cancer Society of Finland, Helsinki, Finland, (4) Aarhus University Hospital Skejby, Department of Pediatrics, Aarhus, Denmark, (5) Director, Danish 

Cancer Society Research Center, Copenhagen, Denmark

BACKGROUND: Over the past five decades, substantial advances in tumour biology and treatment have led to considerable improvement in 
survival from childhood cancer, with five-year survival now exceeding 80%. As a result, the number of childhood cancer survivors increases 
continuously. Whereas a large number of studies investigated somatic late effects in survivors, little is known about the socioeconomic and 
psychosocial impact of childhood cancer in long-term survivors. 
AIM: We aim to investigate socioeconomic consequences of long-term survival after childhood cancer within a large cross-national population-
based setting, taking also the somatic and psychiatric disease burden of the survivors into consideration. Identification of survivors with the 
highest socioeconomic burden is urgently needed in order to support these groups through critical phases in life. 
METHODS:  Based on already established study cohorts within the Adult Life after Childhood Cancer in Scandinavia (ALiCCS) study we 
follow app. 21,000 five-year childhood cancer survivors from Denmark, Sweden and Finland and five as many population comparisons. Most 
common diagnoses in survivors include CNS tumours, leukaemias, and lymphomas. By linking and analysing health data and a broad range of 
socioeconomic and family information from unique nationwide registries, studies on the following outcomes will be conducted: 1) hospital 
contacts for mental disease, 2) socioeconomic achievements and life goals: leaving home, cohabitation, founding a family, education and 
employment attainment, and 3) the socioeconomic burden of childhood cancer by determining social security benefits. 
CONCLUSION: Our findings will enrich the understanding of the difficulties survivors of childhood cancer encounter integrating into society.

PAPER NO. L: 38
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A survey to map the provision and roles of specialist nurses in caring for childhood cancer survivors in the UK

Tanya Urquhart

Sheffield Childrens NHS Foundation Trust, Department of Oncology/ Haematology/ Late Effects, Sheffield, UK

BACKGROUND: >75% of children diagnosed with cancer can expect to survive >5 years. The National Institute for Health and Clinical 
Excellence (NICE)1 recommend that Long Term Follow Up (LTFU) care is provided by teams including specialist nurses. This is echoed in the 
improving outcomes group (IOG) care pathway for children and young people (CYP) with cancer. 
AIM: An electronic questionnaire was distributed via e-mail to 30 specialist nurses on the CAN UK (Cancer After Care Nurses) register for nurses 
working in childhood cancer survivorship (CCS). It was also sent to paediatric & adult endocrine nurse specialists. 
Topics explored included experience, nursing background, qualifications, training and key roles. 
RESULTS: 14 hold a child nursing qualification, 6 an MSc and are nurse prescribers. 8 have been qualified for >20 yrs and 14 work directly with 
CSS. 10 run nurse led clinics and all deliver health promotion. 11 report to a paediatric oncologist and the majority have extended nursing skills 
such as venepuncture and physical examination. Half are involved in joint clinics with paediatric endocrinology and oncology. 12 are involved in 
transition with 7 using a recognised tool. 9 undertake holistic needs assessments.
CONCLUSIONS: Nursing roles in CCS have increased over recent decades. Roles appear aligned nationally and this may be due to structured 
professional groups such as the CCLG2 late effects group and progressive documentation such as the RCN3 competency framework for nurses 
working in the field. The CAN UK register allows sharing of best practice and joint problem solving.

PAPER NO. L: 39
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Long-term risk for hospitalisation of 5-year survivors of Hodgkin lymphoma in adolescence 

or young adulthood - a Danish Cohort Study

Kathrine Rugbjerg(1), M Maraldo(2), MC Aznar(2), S C Darby(3), L Specht(2), JH Olsen(1)

(1) Danish Cancer Society Research Center, Copenhagen, Denmark, (2) Department of Oncology, Rigshospitalet Copenhagen University Hospital, Copenhagen, Denmark, (3) University of 

Oxford, Oxford, UK 
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AIM: To ascertain the burden of somatic diseases requiring hospitalisation in survivors of Hodgkin lymphoma diagnosed in adolescence or 
young adulthood. 
METHOD: 1768 five-year survivors of Hodgkin lymphoma diagnosed at age 15–39 years between 1 January 1943 and 31 December 2004 and 
228,447 population comparisons matched to the survivors on age and year of birth were included. In the files of the Danish Patient Register, 
Hodgkin lymphoma survivors and comparisons were followed for hospital discharge diagnoses for 145 specific disease categories in 14 main 
diagnostic groups. Standardised hospitalisation rate ratios (RRs) and absolute excess risks (AERs) were calculated.
RESULTS: During a median follow-up of 14 years, the 1768 survivors had 2938 first hospital admissions for one or more of the 145 specific 
disease categories, whereas 1529 first hospital admissions were expected (RR, 1.92; 95% confidence interval (CI), 1.85–1.99). Among the 14 
main diagnostic groups, the highest RRs were observed for diseases of blood and blood-forming organs (RR, 3.7; 95% CI, 2.8–4.7), malignant 
neoplasms (3.2; 2.8–3.5), infectious and parasitic diseases (2.8; 2.4–3.3) and diseases of the respiratory system (2.8; 2.5–3.1). The AERs 
were highest for diseases of the circulatory and respiratory systems and malignant neoplasms (AER, 168, 87 and 81 per 10,000 person-years, 
respectively).
CONCLUSIONS: Survivors of Hodgkin lymphoma in adolescence or young adulthood are at increased risk for a wide range of diseases that 
require hospitalisation. Physicians who see such survivors regularly should be attentive to early signs of these diseases in order to obviate 
hospitalisation.

PAPER NO. L: 40
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Probability of fatherhood and martial status after childhood cancer

Melanie Poganitsch, K Jahnukainen, L-M Madanat-Harjuoja

Children´s Hospital of Helsinki, University of Helsinki, Finland

Testicular damage is a well-known effect of childhood cancer therapy. In this study we aimed to study how cancer therapy influences on martial 
status, likelihood to divorce or parent a child among male childhood cancer survivors (CCS). The cohort of 252 adult male survivors who were 
treated for childhood (<18y) cancer during 1964-2000 in the Children’s Hospital in Helsinki and were surviving more than 5 years after diagnosis 
were identified through hospital records. The clinical characteristics of cancer diagnosis, treatment and the follow-up data of testicular 
function were collected from the hospital records. The clinical information was linked to the Population Register data on offspring, adoption 
and marriage status. Results were compared with those of controls. Five age, gender and area of residence matched controls were identified 
for each survivor from the Finnish Population Register Center and formed the control group. The frequencies between groups were compared 
using Fisher exact test. Compared to the controls CCS were less likely to have ever married (CCS 46,4% vs Controls 57,4%, P<0.001) but once 
married, they were as likely as controls to divorce/separate (27% vs 28%, P = 0.5). CCS were less likely to have a child (40% vs 54%, P=0.001) 
and more likely to adopt a child (2% vs. 0.4%, P=0.015). Adult male childhood cancer survivors are less likely to marry but not more likely to 
divorce than controls. They were less likely to farther a child and additionally slightly more likely to adopt a child.

PAPER NO. L: 41
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Long term follow-up of childhood cancer survivors treated with autologous hematopoietic stem cell transplantation

Brice Fresneau(1), C Patte(1), A Boumaraf(2), E Perez(1), I Kobayashi(2), A Jackson(2), F De Vathaire(2), D Valteau-Couanet(1), C Fayech(1)

(1) Department of Pediatric Oncology, Gustave Roussy, Villejuif, France, (2) INSERM U1018, Equipe 3, Gustave Roussy, Villejuif, France 

BACKGROUND AND AIM: Autologous hematopoietic stem cells transplantation (Auto-HSCT) is widely used in paediatric oncology with proven 
survival benefits, but few studies have characterized its long-term morbidity. 
METHODS: A long-term follow-up (LTFU) clinic was set up at Gustave Roussy in 01/2012 for CCS aged >18y and in complete remission for >5y. 
A LTFU visit  was proposed to 169 CCS treated with Auto-HSCT.
RESULTS: From 01/2012 to 12/2015, 86 patients treated with Auto-HSCT (sex ratio M/F=49/37) were seen at the LTFU clinic. Median current 
age was 25.3y (18-37). Median age at diagnosis was 4.4y (0–21). Main diagnoses were neuroblastoma (n=30), Ewing sarcoma (n=17) and 
cerebral tumours (n=14 including 10 medulloblastoma). High school degree was obtained for 56 patients (65%) and 45/62 not at-school/
college were employed. Ovarian insufficiency was diagnosed in 26/37 patients (13 without spontaneous menstruations). FSH-LH-Testosterone 
secretions were disturbed in 23/41 males. Sperm analysis was performed in 9 patients; all had oligo-azoospermia (5 had normal FSH-LH-
Testosterone). Thyroid nodules were diagnosed in 40/82 patients (49%); 12 had a fine needle aspiration (10 benign, 1 undetermined, 1 
carcinoma) and 5 a total thyroidectomy (4 benign, 1 carcinoma). Overt hypothyroidism occurred in 19 patients (5 post-thyroidectomy). A mild 
loss of kidney function (glomerular filtration rate=60-89ml/min/1.73m²) was reported in 14/74 patients (19%). Focal nodular hyperplasia (1-6 
nodules) was observed in 7/67 patients (10%). 
CONCLUSIONS: Gonadic dysfunction is a well-known complication after Auto-HSCT. But thyroid dysfunctions and nodules are also frequent 
and need LTFU. Impacts of high-dose regimen and radiation have to be explored.
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Choosing the right genotyping array: more than coverage

Eva Clemens(1,2), L Broer(3), O Zolk(4), A Verkerk(3), A am Zehnhoff-Dinnesen(5), C Lanvers-Kaminsky(6), T Langer(7), MM van den Heuvel-Eibrink(2), AG Uitterlinden(3)

(1) Erasmus University Medical Center - Sophia Children's Hospital, Department of Pediatric Oncology, Rotterdam, The Netherlands, (2) Princess Máxima Center for Pediatric Oncology, 

Utrecht,  The Netherlands, (3) Erasmus Univeristy Medical Center, Department of Internal Medicine, Rotterdam, The Netherlands, (4) Ulm University, Institute of Pharmacology of 

Natural Products and Clinical Pharmacology, Ulm, Germany, (5) University Hospital Münster, Clinic of Phoniatrics and Pedaudiology, Münster, Germany, (6) University Children's Hospital 

Münster, Department of Pediatric Hematology and Oncology, Münster, Germany, (7) University Hospital for Children and Adolescents Lübeck, Department of Pediatric Oncology and 

Hematology, Lübeck, Germany

The number of genotyping arrays has exploded, which makes choice of arrays challenging. We compared all currently available arrays on 
coverage and imputation efficiency, and focused on several SNP categories (pharmacogenetics, actionable genes and mtDNA). An example of a 
multi-ethnic population of CCS has been worked out. Besides GWAS, we are interested in the response to treatment (pharmacogenetics) and 
treatment side-effects(actionable genes). SNP-manifest-files were obtained from Illumina and Affymetrix. Calculations of coverage were based 
on the 1kG reference panel, divided in separate ancestries. Imputations using HapMap-samples were performed to 1kG. For pharmacogenetics 
388 genes and for “actionable genes” 56 genes proposed by ACMG were considered. For mtDNA 71 mt-loci were evaluated. Twenty-three 
arrays were included in the comparison. The coverage increased with the size (number of variants) of the array. Imputation quality also 
increased with size of the array, indicating that coverage is a good predictor of imputation quality. For both pharmacogenetics and actionable 
genes a similar trend was observed. 

However, for pharmacogenetics the DrugDev array had over double the number of variants in these genes compared to other arrays of similar 
size (P<0.0001). Similarly, for actionable genes the Axiom_UKB had 7 times more variants than expected (P<0.0001). No trend was observed 
for mtDNA, however 3 arrays had no mtDNA content, while the global array had a much larger mtDNA content than average(P=0.001). In 
conclusion, choosing the right genotyping array will depend on questions to be answered. However, comparing the different arrays using 
objective criteria can help make this decision more manageable.

PAPER NO. O: 02
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Cancer-attributable net first-year costs for childhood cancer care: a population-based study in 

British Columbia and Ontario, Canada

Mary McBride(1), R Duncan(1), C de Oliveira(2,4,9,11), KE Bremner(3), N Liu(4), ML Greenberg(5,6), PC Nathan(4,6), PC Rogers(7), S Peacock(8), MD Krahn(3,4,9,10,11)

(1) British Columbia Cancer Agency and University of British Columbia, Vancouver,British Columbia (BC), Canada, (2) Centre for Addiction and Mental Health, Toronto, Ontario (ON), 

Canada, (3) Toronto General Research Institute, University Health Network, Toronto, ON,Canada, (4) Institute for Clinical Evaluative Sciences, Toronto, ON, Canada, (5) Pediatric Oncology 

Group of Ontario, Toronto, ON, Canada, (6) Hospital for Sick Children, Division of Hematology/Oncology Toronto, ON, Canada, (7) Division of Oncology, Hematology and Bone Marrow 

Transplant, BC Children’sHospital and University of British Columbia, Vancouver, BC, Canada, (8) Faculty of Health Sciences, Simon Fraser University, Burnaby, BC, Canada, (9) Toronto 

Health Economics Technology Assessment Collaborative, Toronto, ON, Canada, (10) Faculty of Pharmacy, University of Toronto, Toronto, ON, Canada, (11) Institute for Health Policy, 

Management and Evaluation, University of Toronto, Toronto, ON, Canada

BACKGROUND AND AIM: Childhood cancer presents unique issues regarding diagnosis, treatment, late effects, and survival, but little is 
known about costs, which are useful for economic evaluation and planning care. This study estimates childhood cancer-attributable costs in 
two Canadian provinces in the year after diagnosis. 
METHOD: Patients diagnosed with cancer aged 91 days to 14 years between 1995 and 2009 were identified from British Columbia (BC) and 
Ontario (ON) cancer registries. Data were linked with clinical and administrative healthcare databases. Resource-specific costs (Canadian $, 
2012) in the year after diagnosis were estimated for all patients (overall and separately for those who lived <1 year and >=1 year) and those 
with leukemia, lymphoma, central nervous system (CNS), and “other” cancers.  Net costs were calculated by subtracting healthcare costs for 
propensity-score-matched provincial samples of children without cancer from cancer patient costs. 
RESULTS: In both cohorts (NBC=1,441;NON=4,396), approximately 35%  had leukemia, 22%  CNS tumours, 10% lymphoma, and 33% other 
cancers; 93% survived >=1 year. First-year mean net costs were $98,166 for all patients in BC ($96,584 for those surviving >=1 year and 
$118,500 for those surviving <1 year), and $136,413 in Ontario ($133,498>=1 year; $172,443<1 year).  Inpatient hospitalizations represented 
70%BC and 74%ON of first-year post-diagnosis net costs.
CONCLUSIONS:  Both provinces reported higher costs for patients who survived <1 year; hospitalization was the largest cost driver. Lower 
costs in BC are likely due to higher cost per weighted case values in Ontario. Future work will estimate long-term costs, including post-
treatment costs from late effects.
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Permanent alopecia is a frequent late effect of HSCT in childhood and conditioning 

with busulfan is the main risk factor

Dorine Bresters(1), D Wanders(1), M Louwerens(2), R van Doorn(3), M Fiocco(4), L Ball(1)

(1) Willem-Alexander Children's Hospital, LUMC, Leiden, The Netherlands, (2) Department Internal Medicine/Endocrinology, LUMC, Leiden, The Netherlands, (3) Department 

Dermatology, LUMC, Leiden, The Netherlands, (4) Department Medical Statistics and Bioinformatics, LUMC, Leiden, The Netherlands 

BACKGROUND AND AIM: Permanent alopecia after HSCT is distressing for the patient and only few studies have addressed this late effect. 
The aim of this study is to determine the prevalence and assess risk factors for permanent alopecia.
PATIENTS AND METHODS: Patients in follow up in our clinic who underwent allogeneic HSCT before age 19 years from January 1990 to 
January 2013 and who were at least 2 years after HSCT were included. Alopecia was defined as clinically apparent decreased hair density as 
assessed by a paediatrician specialized in post-transplant care. Other causes of alopecia (androgenic, infectious and hypothyroidism) were 
excluded. Possible risk factors considered for alopecia  included: gender, age, diagnosis (3 groups), conditioning regimen:  cranial irradiation 
(TBI/CRT) and/or chemotherapy and drugs used, and a history of  acute or chronic GVHD. 
RESULTS: The prevalence of permanent alopecia in our cohort was 19.1% (45/236 patients). All patients had diffuse alopecia except for one 
with alopecia totalis. In univariate analysis conditioning with busulfan and with busulfan plus fludarabine, acute GVHD and chronic GVHD were 
associated with alopecia. Neither TBI nor other alkylating chemotherapy was associated with alopecia. In multivariate analysis adjusting for 
gender and age, busulfan (OR 6.2; 95%CI: 2.7-13.9) and busulfan with fludarabine (OR 5.4; CI: 2.5-11.6) were associated with alopecia, but 
acute or chronic GVHD were not. 
CONCLUSION: Almost twenty percent of patients in our centre have permanent diffuse alopecia after HSCT and  busulfan is the main risk 
factor.
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Causes of death registration for Hodgkin lymphoma patients - a comparison between medical records and cause-of-

death registry data

Simone de Vries(1), M Schaapveld(1), JWPF Kardaun(2), KH de Bruin(2), ADG Krol(3), PJ Lugtenburg(4), BMP Aleman(5), FE van Leeuwen(1)

(1) Department of Epidemiology, The Netherlands Cancer Institute, Amsterdam, The Netherlands, (2) Department Health and Care, Statistics Netherlands, The Hague, The Netherlands, 

(3) Department of Radiotherapy, Leiden University Medical Center, Leiden, The Netherlands, (4) Department of Hematology, Erasmus University MC Cancer Center, Rotterdam, The 

Netherlands, (5) Department of Radiation Oncology, The Netherlands Cancer Institute, Amsterdam,The Netherlands

BACKGROUND: Accurate registration of causes of death (CODs) may be difficult in patients with a complicated disease history, including cancer 
survivors. 
We aimed to compare CODs of Hodgkin lymphoma (HL) patients, using medical records and CODs as registered in the cause-of-death registry 
by Statistics Netherlands. 
METHODS: A hospital-based cohort, including 3,031 HL patients treated in three Dutch hospitals between 1965 and 2000, before the age 
of 51 years, was linked with Statistics Netherlands COD registry. In this cohort, CODs from the official death certificate were compared from 
those obtained from hospital or general practitioners’ medical records. CODs were compared for patients who died in the period 1980 until 
2013 based on chapter- and block-level of the International Classification of Disease version 10 by calculating Cohen’s kappas for the level of 
agreement. 
RESULTS: Linkage with the cause-of-death registry could be performed for 94.4% of 1,221 deceased  patients.  For 741 patients, COD was 
available from both sources (61% of all deceased patients).  The percentage agreement between  CODs from medical records and registry data 
was 96% for lung cancer, 99% for breast cancer, 97% for gastrointestinal cancer, 85% for HL, 91% for diseases of the circulatory system and 93% 
for ischemic heart disease. The corresponding Cohen’s kappas varied: 0.81, 0.91, 0.82, 0.64, 0.69 and 0.48, respectively.
CONCLUSIONS: We observed varying levels of agreement between medical record and registry data for common CODs in our cohort. 
Registration characteristics and different definitions of CODs may have implications for the interpretation of results from epidemiologic studies.
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Cerebrovascular diseases following radiation therapy for childhood cancer: 

the CEREBRAD European Case-Control Study

Florent de Vathaire(1), R Allodji(1), MQG Vu-Bezin(1), D Llanas(1), L Feijen(2), DL Winter(3), L Kremer(2), M Hawkins(3), R Benotmane(4), N Haddy(1), I Diallo(1), CB Rubino(1)
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(1) Gustave Roussy, Villejuif, France, (2) Academic Medical Center, Amsterdam, The Netherlands, (3) Centre for Childhood Cancer Survivor Studies, University of Birmingham, (4) Belgian 

Nuclear Research Centre (SCK-CEN), Mol, Belgium, (5) 

To predict cerebrovascular risk in yet treated childhood cancer patients and to anticipate the risk induced by new radiation therapy techniques, 
needs to establish reliable dose-response for radiation dose. In the Frame of CEREBRAD FP7 project, we set up a European case-control study, 
including 233 cases of strokes having occurred 5 years or more following a childhood cancer and 233 controls matched on cohort, gender, age 
and date of childhood cancer, and length of follow-up.  We performed very detailed radiation dose estimation in all brain structures and in 
cerebral arteries (CA), based on medical records and human voxelized phantoms in cancer treatment position. When all types of strokes were 
considered together, the excess odds ratio (EOR) of stroke per Gy of average radiation dose to the cerebral arteries, was equal to EOR/Gy = 0.5 
(95% CI: 0.2 to 1.2) in a linear model. Adding an exponential or a quadratic term to the model did not improve the fit of the data. The radiation 
dose received to brain structures other than brain arteries did not play any role. Low and moderate radiation dose to cerebral arteries during 
childhood appeared to increase ischemic stroke risk, Odd ratio (OR) à 1Gy=2.6 (95%CI 0.4 to 17.2), than haemorrhagic stroke one, OR 1Gy=0.08 
(95%CI 0.05 to 0.14).  
ACKNOWLEDGEMENTS: EU-FP7 project CEREBRAD (n°295552) and the French Ligue Nationale Contre le Cancer (LNCC).
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Radiation dose to the eyes in the risk of cataract after non-retinoblastoma solid childhood cancers

R Allodji(1), Carole Rubino(1), I Diallo(1), C El-Fayech(2), A Kahlouche(1), A Dumas(1), J Bullet(3), O Oberlin(3), N Haddy(1), F de Vathaire(1)

(1) Inserm, Radiation Epidemiology Team, CESP-Unit 1018, Gustave Roussy, Paris Sud University, France, (2) Department of Pediatric Oncology, Gustave Roussy, France, (3) Centre 

Ophtalmologique Montbauron, Versailles, France

BACKGROUND & AIM:  Few studies have been published up to now on the relationship between radiation received to the eyes during 
childhood cancer radiotherapy and the risk of later cataract. The main purpose of our investigation was to investigate the risk of cataract after 
non-retinoblastoma solid childhood cancers. 
METHODS: A retrospective cohort study on 1,833 5-year survivors who were diagnosed with solid cancer from 1945 to 1985 was set 
up between 1985 and 1995, and prospectively followed since by sending self-questionnaires. Radiation doses both eyes for individuals 
were estimated using Dos_Eg software, for all patients who had received radiotherapy. The role of the radiation dose on cataract risk was 
investigated using Cox's proportional hazard regression model, and using the excess relative or absolute risk (ERR or EAR) model. The role of 
chemotherapy was also investigated. 
RESULTS: After an average follow-up for of 32 years, 33 patients with unilateral or bilateral cataract were identified, with a total of 47 events 
of cataract. Overall, in a multivariable analysis, patients who received radiotherapy had a 4.4-fold (95% CI 1.5–13.0) increased risk of cataract 
compared with patients who did not receive radiotherapy. Exposure to radiation doses ≥ 10 Gy to the eyes increased the hazard ratio (HR) 39-
fold (95% CI, 12.0 to 127.9), relative to no radiation exposure. Although based on few patients, a strong increase in cataract risk was observed 
in patients treated by melphalan.
CONCLUSION: This study can directly inform guideline-based recommendations for long-term follow-up for cataract.
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The International Late Effects of Childhood Cancer Guideline Harmonization Group

Renee Mulder(1), LCM Kremer(1), R Skinner(2), KC Oeffinger(3), S Bhatia(4), W Landier(4), G Levitt(5), WH Wallace(6), SH Armenian(7), L Hjorth(8), LS Constine(9), MM Hudson(10)

(1) Department of Paediatric Oncology, Emma Children’s Hospital/Academic Medical Centre, Amsterdam, The Netherlands, (2) Department of Paediatric and Adolescent Haematology 

and Oncology, and Children's BMT Unit, Great North Children’s Hospital, Royal Victoria Infirmary, Newcastle upon Tyne, UK, (3) Departments of Pediatrics and Medicine, Memorial 

Sloan-Kettering Cancer Center, New York, United States, (4) Institute for Cancer Outcomes and Survivorship, School of Medicine, Universityof Alabama at Birmingham, Birmingham, AL, 

USA, (5) Department of Paediatric Oncology, Great Ormond Street Hospital for Children,NHS Foundation Trust, London, UK, (6) Department of Pediatric Oncology, Royal Hospital for Sick 

Children, Edinburgh,UK, (7) Department of Population Sciences, City of Hope National Medical Center, Duarte,United States, (8) Paediatric Oncology and Haematology, Skåne University 

Hospital, Department of Clinical Sciences, Lund University, Lund, Sweden, (9) Departments of Radiation Oncology and Pediatrics, University of Rochester Medical Center, Rochester, 

United States, (10) Departments of Epidemiology and Cancer Control, and Oncology, St. Jude Children’s Research Hospital, Memphis, TN, USA

BACKGROUND & AIM: Clinical practice guidelines addressing late effects surveillance for childhood, adolescent, and young adult (CAYA) 
cancer survivors have independently been developed by several cooperative groups and institutions. Following recognition that this non-
integrated approach of guideline development resulted in duplication of efforts and inefficient use of resources, the International Late Effects 
of Childhood Cancer Guideline Harmonization Group (IGHG) was initiated in 2010 with the aim of establishing a common vision and integrated 
strategy for the surveillance of late effects in CAYA cancer survivors. 
METHODS: The IGHG is directed by a multidisciplinary core group including healthcare professionals, content experts, researchers and 
methodologists. The strategy used by the IGHG involves evidence-based methods. For each exposure-based surveillance recommendation 
considered, the IGHG organizes a working group comprised of individuals with specific topic expertise to evaluate concordances and 
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discordances among existing guidelines and evaluation of the supporting evidence. The working group grades the evidence and formulates 
recommendations based on the evidence and expert opinions.
RESULTS: The IGHG initially harmonized recommendations for secondary breast cancer and cardiomyopathy surveillance. In collaboration 
with the PanCareSurfUp Consortium, the IGHG recently harmonized surveillance recommendations for premature ovarian insufficiency, male 
gonadotoxicity and secondary thyroid cancer. Ongoing surveillance harmonization efforts are focused on central nervous system neoplasms, 
coronary artery disease, metabolic syndrome, hypothalamic-pituitary disorders, pulmonary dysfunction, ototoxicity and mental health 
problems.
CONCLUSIONS: The IGHG aims to optimize collaboration in guideline development to improve the quality of care for CAYA cancer survivors. 
The IGHG welcomes everyone interested in contributing to the initiative (www.ighg.org).
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Recommendations for thyroid cancer surveillance among survivors of childhood, 

adolescent and young adult cancer: a report from the IGHG Group

SC Clement(1,2), LCM Kremer(1), FA Verburg(3), JH Simmons(4), M Goldfarb(5), RP Peeters(6,7), EK Alexander(8), E Bardi(9), E Brignardello(10), LS Constine(11), CA Dinauer(12), VM 

Drozd(13), F Felicetti(10), E Frey(14), A Heinzel(3), MM van den Heuvel-Eibrink(15), SA Huang(16), TP Links(17), K Lorenz(18), RL, Mulder(1), SJ Neggers(6), EJM Nieveen van Dijkum(19), 

KC Oeffinger(20), RR van Rijn(21), SA Rivkees(22), CM Ronckers(1), AB Schneider(23), R Skinner(24), JD Wasserman(25), T Wynn(26), MM Hudson(27), PC Nathan*(28), Hanneke M Van 

Santen*(2)

*These authors contributed equally to this work

(1) Department of Pediatric Oncology, Emma Children’s Hospital/Academic Medical Center, Amsterdam, The Netherlands, (2) Department of Pediatric Endocrinology, Wilhelmina 

Children’s Hospital/ University Medical Center Utrecht, Utrecht, The Netherlands, (3) Department of Nuclear Medicine, RWTH University Hospital Aachen, Aachen, Germany, (4) 

Department of Pediatrics, Vanderbilt University School of Medicine, Nashville, Tennessee, USA, (5) Department of Surgical Oncology, John Wayne Cancer Institute at Providence Saint 

John's Health Center, Santa Monica, CA, USA, (6) Department of Medicine/Endocrinology, Erasmus Medical Center, Rotterdam, The Netherlands, (7) Rotterdam Thyroid Center, Erasmus 

Medical Center, Rotterdam, The Netherlands, (8) Thyroid Section, Department of Medicine, Brigham & Women's Hospital and Harvard Medical School, Boston, MA, USA, (9) 2nd 

Department of Pediatrics, Semmelweis University, Budapest, Hungary and Kepler Universitätsklinikum, Linz, Austria, (10) Transition Unit for Childhood Cancer Survivors, Department of 

Oncology, AOU Città della Salute e della Scienza di Torino, Turin, Italy, (11) Department of Radiation Oncology and Pediatrics, James P. Wilmot Cancer Institute, University of Rochester 

Medical Center, Rochester, New York, USA, (12) Yale Pediatric Thyroid Center, Departments of Surgery and Pediatrics, Yale University School of Medicine, New Haven, Connecticut, 

USA, (13) Department of Endocrinology, Belarusian Medical Academy of Post-Graduate Education, Minsk, Belarus, (14) Department of Pediatric Hematology and Oncology, St. Anna 

Children's Hospital, Vienna, Austria, (15) Princess Maxima Center for Pediatric Oncology, Utrecht, The Netherlands, (16) Thyroid Program of the Division of Endocrinology, Boston 

Children's Hospital, Boston, MA, USA, (17) University of Groningen, University Medical Center Groningen, Department of Endocrinology, The Netherlands, (18) Department of General, 

Visceral and Vascular Surgery, University of Halle-Wittenberg, Halle (Saale), Germany, (19) Department of Pediatric Surgical Center Amsterdam, Emma Children's Hospital/Academic 

Medical Center, Amsterdam, The Netherlands, (20) Department of Medicine, Memorial Sloan Kettering Cancer Center, New York, New York, USA, (21) Department of Radiology, Emma 

Children's Hospital/ Academic Medical Center, Amsterdam, The Netherlands, (22) Department of Pediatrics, University of Florida, Shands Children's Hospital, Gainesville, Florida, USA, 

(23) Section of Endocrinology, Diabetes and Metabolism, University of Illinois at Chicago, Chicago, IL, USA, (24) Children's HSCT Unit, Great North Children's Hospital, Royal Victoria 

Infirmary, Newcastle upon Tyne, UK, (25) Division of Endocrinology, Department of Pediatrics, University of Toronto, Toronto, Ontario, Canada, (26) Department of Pediatrics, Division 

of Hematology/Oncology, University of Florida, USA, (27) Departments of Oncology and Epidemiology & Cancer Control, St. Jude Children's Research Hospital, Memphis, TN, USA, (28) 

Division of Haematology/Oncology, Hospital for Sick Children, University of Toronto, Toronto, Ontario, Canada 

BACKGROUND AND AIM: Survivors of childhood, adolescent and young adult cancer (CAYAC) whose thyroid gland is exposed to radiation 
therapy are at risk for developing differentiated thyroid cancer (DTC). The International Guideline Harmonization Group (IGHG) commissioned 
an expert panel to generate evidence-based recommendations for DTC surveillance. 
METHOD: The panel evaluated concordance/discordance between published guidelines, developed focused clinical questions, conducted a 
literature review and graded the evidence according to criteria published previously by the IGHG. Final recommendations, along with a grading 
of the strength of  each recommendation, were arrived at by consensus. 
RESULTS: CAYAC survivors treated with radiation therapy that exposes the thyroid gland or therapeutic 131I-MIBG should be counselled by 
their health care provider regarding their increased risk for DTC. Surveillance for DTC is reasonable in survivors whose thyroid has been exposed 
to radiation therapy (level A), and may be reasonable in neuroblastoma survivors after therapeutic 131I-MIBG (level C). No recommendation 
can be formulated regarding whether neck palpation or thyroid ultrasound is the superior surveillance modality. Thus, the choice of 
surveillance should be made by the health care provider in consultation with the survivor. It is reasonable to commence surveillance 5 years 
after radiation exposure.  Consultation with a thyroid specialist is recommended for survivors with a thyroid nodule.
CONCLUSION: The recommendations provided in this guideline reflect the expert panel's consensus regarding the optimal surveillance 
strategy for detection of DTC based on current knowledge and are intended to aid in decision-making by health care providers who care for 
CAYAC survivors.
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Physical activity and motor performance during early stages of treatment in children with cancer: 

The possible role of active video games
L Hamari(1), Liisa S Järvelä(2), PM Lähteenmäki(2), M Arola(3), OJ Heinonen(4), A Axelin(1), J Lilius(5), T Vahlberg(6), S Salanterä(1)

(1) Department of Nursing Science, University of Turku, Turku, Finland, (2) Department of Paediatrics and Adolescent Medicine, Turku University Hospital, Turku, Finland, (3) Department 

of Paediatrics, Tampere University Hospital, Tampere, Finland, (4) Paavo Nurmi Centre & Department of Health and Physical Activity, University of Turku, Turku, Finland, (5) Department 

of Information Technologies, Åbo Akademi University, Turku, Finland, (6) Department of Biostatistics, University of Turku, Turku, Finland

BACKGROUND AND AIM: Childhood cancer, its treatment and insufficient physical activity (PA) may lead to musculoskeletal problems. Active 
video games might be an innovative way to promote PA. Their effect on PA and motor performance (MP) in children with cancer was studied.
METHODS: A randomized controlled trial with 3–16-year-old cancer patients treated with protocols including vincristine was conducted in 
two Finnish University Hospitals. The intervention included the use of Nintendo WiiFitTM games for 8 weeks after diagnosis. The control group 
received only general recommendations for PA. The main outcome, PA, was estimated by Fitbit (Fitbit Inc., San Francisco, USA) accelerometers 
and PA diary for seven days during the intervention. MP was estimated with Movement-ABC-2 at baseline and after the intervention. 
RESULTS: Thirty-six of the 47 consecutive patients eligible for the study agreed to participate. The median accelerometer counts/h [500 
(131–1130) vs. 385 (116–1012), p=0.63] and PA min/day [34 (0–150) vs. 23 (0–260), p=0.95] were similar in both groups. The groups had equal 
Movement-ABC-2 percentile scores at baseline [75 (5–99) vs. 50 (0–99), p=0.18] as well as after the intervention [63 (0–95) vs. 37 (1–98), 
p=0.59]. 21% of the intervention group and 29% of the control group had or were at risk of having a movement difficulty. 
CONCLUSIONS: PA and MP were similar in both groups. Overall, the PA levels were low and one fourth of the children require monitoring of 
their MP. Actions to promote PA during cancer treatment are warranted.
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Lifestyles of childhood hematologic neoplasms survivors

Alberto Cárceles Álvarez(1), JA Ortega García(1), MF Sánchez Sauco(1), A Sanz Monllor(1), E Martínez Salcedo(1), A Pernas Barahona(1), E Tobarra Sánchez(1), E Ramos Elbal(1), JL Fuster 

Soler(1), J Jiménez Roset(2)

(1) Clinical University Hospital Virgen of Arrixaca, Pediatric Environmental Health Speciality Unit, Murcia, Spain, (2) General Direction of Addictions, Health Regional Government, 

Murcia, Spain

BACKGROUND & AIM:  The prevention of late effects caused by treatments and the promotion of healthy environment and lifestyle are two 
pillars of the Long-Term Follow-Up Program for Childhood Cancer Survivors in the Region of Murcia (Spain) (PLASESCAP-MUR) to achieve the 
highest levels of environmental and quality of life in childhood cancer survivors. 
The objective of this project is to analyze the lifestyles of survivors of childhood hematologic neoplasms.
METHODS: Descriptive cross-sectional study. A total of 55 survivors were analyzed within the PLASESCAP from August 2015 to May 2016. 
RESULTS: 39 leukemias and 16 lymphomas. Mean age = 16.8 (15.6;17.9). Of these, 9.4% are smokers and 50% occasionally consume alcohol. 
About 52% of the survivors engaged in physical activity less than three times a week. Almost 56% and 60% of the survivors eat less than one 
portion of fruit and vegetables per day, respectively. Finally, 53% use electronic devices more than 2 hours a day and 44% of them never engage 
in activities in contact with nature or do so only in summer. 
CONCLUSIONS: More than half of the survivors do not meet with the dietary and physical activity recommendations. Up to 50% of them 
consume alcohol with a mean age under 17. Programs that encourage the promotion of healthy lifestyles with a diet rich in fruits and 
vegetables, exercise, and regular contact with nature as well as avoidance of toxic habits and drugs such as alcohol or tobacco are necessary to 
obtain the best environmental standard and quality of life.

PAPER NO. O: 11
-

Secondhand tobacco smoke and survival in children with acute lymphoblastic 

leukemias in the Region of Murcia (Spain)

Alberto Cárceles Álvarez(1), JA Ortega García(1), MF Sánchez Sauco(1), E Martínez Salcedo(1), A Sanz Monllor(1), E Tobarra Sánchez(1), M Bermúdez Cortés(2), JL Fuster Soler(2)

(1) Clinical University Hospital Virgen of Arrixaca, Pediatric Environmental Health Speciality Unit, Murcia, Spain, (2) Clinical University Hospital Virgen of Arrixaca, Pediatric 

Oncohematology Section, Murcia, Spain 

BACKGROUND & AIM: Environmental tobacco smoke is associated with diseases and premature death in childhood. It has been associated 
with an increased risk of several pediatric tumors, including acute leukemias, with variable results. There are certain clinical and biological 
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features that have prognostic influences in childhood acute lymphoblastic leukemia (ALL). However, the observed plateau in survival rates in 
last years suggests that there must be other unknown factors affecting prognosis. In adults there are some reports linking active smoking with 
decreased survival in patients with myeloblastic leukemia, but this relationship has not been studied in pediatric population.
Our objective is to study the relationship between environmental tobacco smoke and overall survival in children diagnosed with ALL. 
METHODS: Survival analysis in the MACAPEMUR (Environment and Pediatric Cancer in the Region of Murcia) cohort of patients between 0 and 
15 years with ALL diagnosed from January 1998 to December 2013 in Murcia (Spain). 
RESULTS: 60% of children with ALL live with at least one parent smoking at diagnosis and in 26% of households both parents are smokers. 
Environmental tobacco smoke from maternal smokers after diagnosis was significantly associated with lower overall survival (HR = 9.92; 95% CI 
1.89 – 51.89). 
CONCLUSIONS: Maternal smoking after diagnosis of ALL in children is an independent prognostic factor and easily adaptable in the overall 
survival of acute lymphoblastic leukemia.  In order to increase survival and improve their environment and quality of life it is necessary to 
provide smoking cessation programs to parents of children with leukemia.
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