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WELCOME ISLCCC 2022 

It is with great pleasure that we welcome you to the beautiful Princess Máxima Center for 
pediatric oncology in Utrecht for the newly International Symposium on Late Complications 
after Childhood Cancer (ISLCCC). We would like to thank all of you for your participation at the 
conference! 

The 1st ISLCCC will focus on the exchange of innovative ideas among pediatric and medical 
oncologists (fellows, residents), scientists, psychologists, radiotherapists, nurse practitioners, 
oncology nurses, primary care providers, survivors, and other associated allied health 
professionals who, in the past, have attended from Europe, Asia, Australia, South America, 
Canada and the United States. 

We are proud to feature emerging research results and insights from clinical experience to 
promote research collaborations and improve survivorship care throughout the world.
We have a program reporting the main developments in the field in the last years in the form of 
a IGHG submeeting, an educational morning, 8 invited key-notes and 26 abstract presentations.
In addition, the conference will host a poster walk and online 2D poster session where all the 
attendees will be able to present their recent research. This, together with the social event, a 
boat cruise through the canals of Utrecht, will certainly make your participation at the 
conference an unforgettable one. 

All this has been possible thanks to your participation. We do hope that you enjoy your
attendance at the ISLCCC 2022. 

ISLCCC core leadership group & Local organizing committee 2022, 

Leontien Kremer, Helena van der Pal, Rianne Koopman, Melissa Hudson, Hamish Wallace, 
Greg Armstrong & Katrin Scheinemann. 
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Submission 002 

Increased risk of colorectal cancer following treatment for Hodgkin lymphoma 

Yvonne M. Geurts (MSc), Rebecca Shakir (MD, MSc), Georgios Ntentas (DPhil), Sander Roberti (MSc), Marianne 
C. Aznar (PhD), Katinka M. John (MSc), Johanna Ramroth (DPhil), Cécile P.M. Janus (MD), Augustinus D.G. Krol
(MD, PhD), Judith M. Roesink (MD, PhD), Richard W.M. van der Maazen (MD, PhD), Josée M. Zijlstra (MD, PhD),
Sarah C. Darby (PhD), Berthe M.P. Aleman (MD, PhD), Flora E. van Leeuwen (PhD), David J. Cutter (MD, DPhil),
Michael Schaapveld (PhD)

Corresponding author: 
Yvonne M. Geurts 
Department of Epidemiology, Netherlands Cancer Institute, Amsterdam, The Netherlands y.geurts@nki.nl 

Purpose: Hodgkin lymphoma (HL) survivors have an increased colorectal cancer (CRC) risk, which may be related 
to subdiaphragmatic radiotherapy (RT) and/or alkylating chemotherapy. This study aimed to quantify CRC risk 
according to radiation dose to large bowel segments and procarbazine dose. 
Methods: We conducted a nested case-control study among 2996 five-year HL survivors treated in 1965-2000 at 
ages 15-50 years. Treatment information was collected for 78 CRC cases and 238 matched controls. Mean 
radiation doses to large bowel segments were estimated by reconstructing individual RT treatments on 
representative computed tomography datasets. Rate ratios (RRs) were estimated using conditional logistic 
regression. 
Results: The median interval between HL and CRC was 25.7 years. Increased CRC rates were seen for patients 
who received subdiaphragmatic RT (RR 2.4; 95% confidence interval (CI) 1.4-4.1) and those who received >8.4 
g/m2 procarbazine (RR 2.5; 95% CI 1.3-5.0). Overall, CRC rate increased linearly with mean radiation dose to the 
affected segment and to the whole large bowel, with excess rate ratios (ERRs) per gray (Gy) of 7.5% (95% CI 2.2- 
17.8%) and 9.2% (95% CI 2.5-23.0%), respectively. The effect of radiation dose on CRC rate was modified by 
procarbazine dose: the ERR/Gy to the affected segment was 2.2% (95% CI 0.2-8.6%) for patients who did not 
receive procarbazine, and increased 1.17-fold (95% CI 1.03-1.33) for each g/m2 increase in procarbazine dose, 
with an ERR/Gy of 8.0% for patients who received 8.4 g/m2. Age at HL diagnosis did not modify the radiation 
dose-response relationship (patients 15-24 years ERR/Gy 26.8%, patients 25-34 years ERR/Gy 5.5%, 
patients 35-50 years ERR/Gy 2.1%, p=0.1). 
Conclusion: This is the first study to demonstrate a dose-response relationship between radiation and CRC risk, 
and modification of this effect by procarbazine. Results enable individualized CRC risk estimations, identification 
of high-risk survivors and optimization of treatment strategies for future patients. 



Submission 003 

Risk factors for heart failure among Pan-European childhood cancer survivors: a 
PanCareSurFup & ProCardio cohort and nested case-control study 

Esmée C de Baat, Elizabeth AM Feijen, Raoul C Reulen, Rodrigue S Allodji, Francesca Bagnasco, Edit Bardi, Fabiën 
N. Belle, Juliana Byrne, Elvira C van Dalen, Ghazi Debiche, Ibrahim Diallo, Desiree Grabow, Lars Hjorth, Momcilo
Jankovic, Claudia E Kuehni, Gill Levitt, Damien Llanas, Jacqueline Loonen, Lorna Z Zaletel, Milena M Maule, Lucia
Miligi, Helena JH van der Pal, Cécile M Ronckers, Carlotta Sacerdote, Roderick Skinner, Zsuzsanna Jakab, Cristina
Veres, Nadia Haddy, David L Winter, Florent de Vathaire, Michael M Hawkins, Leontien CM Kremer

Corresponding author: 
E.C. de Baat, Princess Máxima Center for Pediatric Oncology, Utrecht, The Netherlands, e.c.debaat-
2@prinsesmaximacentrum.nl

Purpose – Heart failure (HF) is a potentially life-threatening complication of treatment for childhood cancer. We 
evaluated the risk and risk factors for HF in a large European study of long-term survivors. Little is known of the 
effects of low doses of treatment, which is needed to improve current treatment protocols and surveillance 
guidelines. 
Methods –This study includes the PanCareSurFup and ProCardio cohort of ≥5-year childhood cancer survivors 
diagnosed between 1940 and 2009 in seven European countries (n=42,361). We calculated the cumulative 
incidence of HF and conducted a nested case-control study to evaluate detailed treatment-related risk factors. 
Results – The cumulative incidence of HF was 2% (95% CI 1.7-2.2) by 50 years of age. The case- control study 
(n=1000) showed that survivors who received a mean heart RT dose of 5-<15 Gray have an increased risk of HF 
(OR 5.5, 95% CI 2.5-12.3), when compared to no heart RT. The risk associated with doses 5-<15 Gy increased 
with exposure of a larger heart volume. In addition, the HF risk increased in a linear fashion with higher mean 
heart RT doses. Regarding cumulative anthracycline dose, survivors who received ≥100 mg/m2 had a 
substantially increased risk of HF and survivors treated with a lower dose showed no significantly increased risk 
of HF. The dose-response relationship appeared quadratic with higher anthracycline doses. 
Conclusion –Survivors who received a mean heart RT dose of ≥5Gy have an increased risk of HF. The risk 
associated with RT increases with larger volumes exposed. Survivors treated with <100 mg/m2 cumulative 
anthracycline dose have no significant increased risk of HF. These new findings may have consequences for new 
treatment protocols for children with cancer and for cardiomyopathy surveillance guidelines. 



   

Submission 005 
  
Bone mineral density (BMD) deficits in adult survivors of childhood cancer: attributable risks 
and long-term consequences 
 
Chelsea G. Goodenough, Jessica L. Baedke, Nan Li, Tara M. Brinkman, Carmen L. Wilson, Angela 
M. Delaney, Hiroto Inaba, Karen L. Clark, Gregory T. Armstrong, Aimee C. Talleur, Ching-Hon Pui, Daniel M. 
Green, Thomas E. Merchant, Deo Kumar Srivastava, Yutaka Yasui, Melissa M. Hudson, Leslie L. Robison, Sue C. 
Kaste, Kirsten K. Ness, Wassim Chemaitilly 
 
Corresponding Author: 
Chelsea G. Goodenough, PhD, Department of Epidemiology and Cancer Control St. Jude Children’s Research 
chelsea.goodenough@stjude.org  
 
Childhood cancer survivors are at risk for BMD deficits. Contributions of treatment, physical and lifestyle factors 
to overall risk are unknown as are long-term consequences of moderate and severe deficits. BMD deficits were 
evaluated in 3919 five-year childhood cancer survivors in the St. Jude Lifetime Cohort (median age 31.7 [range 
18.0-69.9] years, 52.6% male, 80.4% White) using lumbar quantitative computed tomography, classified by age- 
and sex-specific Z-scores as moderate (<-1SD) or severe (<-2SD) deficits. Multivariable logistic regression 
estimated odds ratios (OR), risk factor attributable fractions (AF) and associations between deficits and long-
term outcomes (social/functional outcomes, fracture, mortality). BMD deficits were moderate in 21.7% (95%CI 
20.4%- 23.0%) and severe in 6.9% (95%CI 6.1%-7.7%) of survivors. Moderate deficit risk factors included 
diagnosis age 5-9 years (OR 1.63, 95%CI 1.31-2.03), >20Gy cranial radiotherapy (OR 1.75, 95%CI 1.41-2.18), 
>3240 mg/m2 glucocorticoids (OR 1.34, 95%CI 1.09-1.66), and smoking (OR 1.55, 95%CI 1.27-1.90), with AFs of 
7.2%, 0.7%, 5.9%, and 6.1%, respectively, explaining 19.9% of risk. Severe deficit risk factors included diagnosis 
age 5-9 years (OR 1.95, 95%CI 1.36-2.80), BMI<18.5 kg/m2 (OR 3.95, 95%CI 2.28-6.85), >20Gy cranial 
radiotherapy (OR 5.22, 95%CI 3.74-7.30), testicular/pelvic radiation (OR 1.70, 95%CI 1.19-2.44), smoking (OR 
1.71, 95%CI 1.21-2.43), and physical inactivity (OR 1.91, 95%CI 1.10-3.33), with AFs of 10.9%, 7.0%, 2.9%, 11.5%, 
6.7%, and 3.2% respectively, explaining 42.2% of risk. Survivors with deficits were less likely to live independently 
or be employed, and more likely to require assistance with personal care needs. Fracture risk was greatest 
among those with any BMD deficit, and mortality risk was greatest among those with severe deficits. BMD 
deficits among survivors are related not only to treatment, but also modifiable health behaviors. In this 
population, children exposed to radiation or glucocorticoids are at greatest risk for poor bone quality and should 
be counselled to optimize health behaviors. 
 
Funding Source (s): 
National Cancer Institute (Grant No. U01 CA195547, K.K.N. and M.M.H.), the Cancer Center Support Grant No. 
CA 21765 (C.W.M.R.), and the American Lebanese-Syrian Associated Charities (ALSAC). 
  



   

Submission 006 
 
Long-term glomerular dysfunction in childhood cancer survivors; DCCSS-LATER 2 Renal study 
 
Esmee C.M. Kooijmans MD, Helena J.H. van der Pal MD, PhD, Saskia M.F. Pluijm PhD, Margriet van der Heiden-
van der Loo PhD, Leontien C.M. Kremer MD, PhD, Dorine Bresters MD, PhD, Eline van Dulmen-den Broeder, PhD, 
Marry M. van den Heuvel-Eibrink MD, PhD, Jacqueline J. Loonen MD, PhD, Marloes Louwerens MD, Sebastian 
J.C. Neggers, MD, PhD, Cécile Ronckers, PhD, Wim J.E. Tissing MD, PhD, Andrica C.H. de Vries MD, PhD, Gertjan 
J.L. Kaspers MD, PhD, Margreet A. Veening, MD, PhD, Arend Bökenkamp, MD, PhD, on behalf of the Dutch LATER 
study group 
 
Corresponding author: 
Esmee C.M. Kooijmans. Amsterdam UMC, location VUmc, PK -1X52. De Boelelaan 1117, 1081HV Amsterdam, 
e.kooijmans@amsterdamumc.nl 
 
 
Background 
Nephrotoxicity due to intensive oncological treatment may occur later in life of childhood cancer survivors (CCS). 
However, long-term follow-up studies are limited. This study aimed to evaluate glomerular dysfunction among 
very long-term CCS in comparison with matched controls from the general population. 
Methods 
In the Dutch Childhood Cancer Survivor Study (DCCSS)-LATER 2 renal study, a nationwide cross- sectional cohort 
study, 1024 CCS ≥5 years after diagnosis, aged ≥18 years at study, treated between 1963-2001 with 
nephrectomy, abdominal radiotherapy, total body irradiation (TBI), cisplatin, carboplatin, ifosfamide, high-dose 
cyclophosphamide or hematopoietic stem cell transplantation participated. In addition, 500 age- and sex 
matched controls from Lifelines participated, a prospective population-based cohort study in the Netherlands. 
The glomerular filtration rate (GFR) was estimated with the CKD-EPI 2012 equation including creatinine and 
cystatin C. Albuminuria was defined as an albumin-to-creatinine ratio >3 mg/mmol. 
Results 
At a median age of 32.0 years (interquartile range 26.6-37.4), the GFR was <60 ml/min/1.73m2 in 3.7% of CCS 
and 0% of controls. Ten (1.1%) CCS had end-stage renal failure. Chronic kidney disease (CKD) according to age-
thresholds (i.e. GFR respectively <75 for age <40 years, <60 for 40-65 years, and <40 for >65 years) was 6.6% in 
survivors vs. 0.2% in controls. Albuminuria was found in 16.2% of CCS and 0.2% of controls. Risk factors for CKD 
based on multivariable analyses were nephrectomy (odds ratio (OR) 3.7, 95%CI 2.1-6.4), abdominal radiotherapy 
(OR 1.8, 95%CI 1.1-2.9), ifosfamide 
(OR 2.9, 95%CI 1.9-4.4), cisplatin >500 mg/m2 (OR 7.2, 95%CI 3.4-15.2). For albuminuria, risk factors 
were TBI (OR 2.3, 95%CI 1.2-4.4), abdominal radiotherapy >30 Gy (OR 2.6, 95%CI 1.4-5.0) and ifosfamide (OR 1.6, 
95%CI 1.0-2.4). Hypertension and follow-up ≥30 years were associated with glomerular dysfunction. 
Conclusion 
Lifetime monitoring of glomerular function in CCS exposed to the identified risk factors based on this study is 
warranted. 
  



   

Submission 009 
 
Associations between biomarkers of cellular senescence and inflammation and exercise 
capacity among adult survivors of childhood cancer 
 
Chelsea G. Goodenough, Matthew D. Wogksch, Mondira Kundu, Matthew Lear, Paul G. Thomas, Deo Kumar 
Srivastava, Zhaoming Wang, Gregory T. Armstrong, Melissa M. Hudson, Leslie L. Robison, Kirsten K. Ness 
 
Corresponding Author: 
Chelsea G. Goodenough, PhD, Department of Epidemiology and Cancer Control St. Jude Children’s Research 
Chelsea.goodenough@stjude.org  
 
Background: Over 50% of young childhood cancer survivors are exercise intolerant, with maximal aerobic 
capacities comparable to individuals decades older, suggesting early physiologic aging. This is concerning, as 
optimal exercise capacity provides a foundation for daily function, and is associated with cognitive delcine, 
future cardiovascular health, and longevity. This study aimed to evaluate associations between biomarkers of 
cellular senescence and inflammation and exercise capacity among adult survivors of childhood cancer.  
Methods: Participants were recruited from the St. Jude Lifetime (SJLIFE) cohort. Exercise capacity was assessed 
by maximal oxygen uptake (VO2, ml/kg/min) obtained via cardiopulmonary exercise testing using a modified 
Bruce protocol. Peripheral blood samples were used to evaluate cellular senescence via mRNA expression of 
p16Ink4a, and inflammation with high sensitivity C-reactive protein (hs-CRP) levels. Multivariable regression was 
performed to evaluate associations between p16Ink4a, hs-CRP, and exercise capacity.  
Results: Participants included 185 five-year childhood cancer survivors (mean age 36.6 [range 20.1 - 55.7] years, 
44% male, 77% non-Hispanic white, 53% leukemia/lymphoma). Compared to females, males had a higher peak 
VO2 (31.8+7.1 vs 23.7+7.8 ml/kg/min, p=0.01), but following adjustment for sex and age, were more likely to be 
exercise intolerant (Odds Ratio [OR] 2.50, 95% CI 1.12 to 5.56). Females had higher p16Ink4a expression (9.6+1.2 
vs 9.2+1.2 fold, p=0.02) and hs-CRP levels (5.9+8.4 vs 3.3+3.9 mg/L, p=0.01) than males. In linear regression 
models adjusted for age, higher p16Ink4a expression (β= -1.69; 95% CI -3.05 to -0.34) and hs-CRP levels (β= - 
0.45; 95% CI -0.86 to -0.04) among males (n=82), and higher hs-CRP levels (β= -0.36; 95% CI -0.52 to -0.19) 
among females (n=103) were associated with lower peak VO2.  
Conclusion: Both inflammation and cellular senescence are associated with lower exercise capacity in childhood 
cancer survivors, suggesting potential targets or outcome measures for interventions designed to prevent or 
remediate physiologic aging in this population. 
 
Funding Source (s): National Cancer Institute (Grant No. R01CA174851, K.K.N.; Grant No. U01 CA195547, K.K.N. 
and M.M.H.), the Cancer Center Support Grant No. CA 21765 (C.W.M.R.), and the American Lebanese- Syrian 
Associated Charities (ALSAC). 
 
 
  
  



   

Submission 010 
 
 
Associations between global longitudinal strain (GLS), N-terminal-prohormone brain 
natriuretic peptide (NT-proBNP) and subsequent cardiomyopathy (CM) in a clinically- 
assessed cohort of childhood cancer survivors exposed to cardiotoxic therapy 
 
Matthew J. Ehrhardt, Qi Liu, John L. Jefferies, Daniel A. Mulrooney, Yadav Sapkota, Jason F. Goldberg, Stephanie 
B. Dixon, John T. Lucas Jr., Kirsten K. Ness, Deo Kumar Srivastava, Wojciech Mazur, Juan Carlos Plana, Leslie L. 
Robison, Melissa M. Hudson, Yutaka Yasui, Gregory T. Armstrong 
 
Corresponding Author: Matthew J. Ehrhardt, 
 
Background: Among survivors exposed to anthracycline or chest radiation who have an ejection fraction (EF) of 
≥50%, the utility of GLS and NT-proBNP to identify survivors who are at highest risk for future CM is unknown. 
Methods: Survivors participating in the St. Jude Lifetime Cohort, ≥5 years from cancer diagnosis and at risk for 
CM per the International Guideline Harmonization Group (IGHG), underwent baseline surveillance 
echocardiography. A baseline GLS and NT-proBNP was also performed for survivors with an EF≥50%. 
Multivariable Cox regression models estimated hazard ratios (HRs) and 95% confidence intervals (CIs) for risk of 
CM (graded per modified Common Terminology Criteria for Adverse Events v4.0) based on abnormal baseline 
GLS (≥ -18) and/or NT-proBNP (>age-sex-specific 97.5th percentiles) adjusted for age at baseline assessment, age 
at diagnosis, sex, race, hypertension, diabetes, obesity, and stratified by IGHG risk group. 
Results: Among 1598 at-risk survivors (median age 35.1, range 9.4-68.8 years), all had GLS and 1110 NT-proBNP 
at baseline. 165 (10.3%) developed CM ≥ grade 2 at a median follow-up of 5.2 (0.7-10.0) years. IGHG moderate- 
and high-risk survivors exposed to anthracyclines were at increased risk of CM at follow-up if both baseline GLS 
and NT-proBNP was abnormal (HR=3.4, 95% CI: 1.9-5.8; Figure) or GLS was abnormal and NT-proBNP not 
assessed (HR=3.8, 95% CI: 2.0-7.2), or when GLS was normal and NT-proBNP was abnormal (HR=1.9, 95% CI: 1.1-
3.4). Abnormal GLS and/or NT-proBNP were not associated with increased risk of CM in IGHG low-risk survivors 
or in those defined as moderate- to high-risk due to chest radiation only. 
Conclusions: Among long-term survivors of childhood cancer exposed to >100 mg/m2 anthracycline, abnormal 
GLS and NT-proBNP identified those survivors at increased risk of future CM despite an EF≥50% on surveillance 
echocardiography. Conditional surveillance strategies utilizing GLS and NT-proBNP may benefit moderate- to 
high-risk survivors. 
  



   

- 
Figure. Multivariable associations between IGHG risk-group. baseline global longitudinal strain (GLS), baseline 
brain natriuretic peptide (NT-proBNP). and subsequent cardiomyopathy. Bolding indicates p<0.05 a 
anthracycline <100 mg/m2 and RT <15 Gy;b 15 Gy;c 100 mg/m2 
  
  



   

Submission 011 
 
 
Risk factors for overweight and obesity after childhood acute lymphoblastic leukemia in 
North America and Switzerland: A comparison of two cohort studies 
 
Fabiën N. Belle, PhD, Christina Schindera, MD PhD, Marc Ansari, MD, Gregory T. Armstrong, 
MD, Maja Beck-Popovic, MD, Rebecca Howell, PhD, Wendy Leisenring, Lillian R. Meacham, MD, 
Jochen Roessler, MD, Ben Spycher, PhD, Emily Tonorezos, MD, Nicolas X. von der Weid, MD, 
Yutaka Yasui, PhD, Kevin Oeffinger, MD, Claudia E. Kuehni, MD 
 
Corresponding Author: Fabiën N. Belle, PhD 
 
 
Aim: Survivors of childhood acute lymphoblastic leukemia (ALL) are at high risk for obesity as a late 
effect of treatment. We aimed to identify differences in the prevalence of overweight and obesity 
between ≥5-year survivors of childhood ALL in the North American Childhood Cancer Survivors Study 
(CCSS) and the Swiss Childhood Cancer Survivor Study (SCCSS), identify risk factors, and compare 
between cohorts. 
Methods: We included adult survivors of childhood ALL diagnosed before age 21 years between 
1976‒1999. CCSS participants were individually matched (3:1) to SCCSS participants on sex and 
attained age. We used heights and weights to calculate body mass index for 1287 North American 
and 429 Swiss survivors and compared them with 2034 North American and 678 Swiss siblings. We 
assessed risk factors for being overweight (body mass index [BMI] 25‒29.9kg/m2) and obese (BMI 
≥30kg/m2) using multinominal logistic regressions. 
Results: Overweight and obesity were more common in North American than in Swiss survivors 
(overweight: 30%, 95% Confidence Interval 27‒32 vs. 25%, 21‒29; obesity: 29%, 27‒32 vs. 7%, 5‒ 
10) and siblings (overweight: 30%, 27‒32 vs. 25%, 22‒29; obesity: 24%, 22‒26 vs. 6%, 4‒8). North 
American survivors were more likely to be obese than their siblings (OR=1.24; 1.01–1.53), a similar 
trend was seen in Switzerland (1.27; 0.74–2.21). Among survivors, risk factors for obesity were: 
residency in North America (5.8; 3.7–9.0), being male (1.7; 1.3–2.3), attained age (≥45 years: 5.1; 
2.4–10.9), Non-Hispanic Black (3.4; 1.6–7.0), low household income (2.3; 1.4–3.5), and age <5 years 
at diagnosis (1.6; 1.1–2.2). Interaction tests found no evidence of difference in risk factors between 
cohorts. 
Conclusion: Treatment-related risk for overweight and obesity was similar between countries. 
However, the higher prevalence among North American survivors identified socio-demographic drivers 
that have significant influence and should be targeted in intervention trials. 
 
 
  
  



   

Submission 013 
 
Longitudinal associations between psychosocial morbidity, chronic health conditions, quality 
of life, and mortality in adult survivors of childhood cancer 
 
Margaret M. Lubas, PhD, Wei Liu, PhD, Chiara Papini, PhD, Rachel Webster, PhD, Victoria Willard, PhD, Matthew 
J. Ehrhardt, MD, AnnaLynn M. Williams, I-Chan Huang, PhD, Deokumar Srivastava, PhD, Gregory T. Armstrong, 
MD, Kevin R. Krull, PhD, Leslie L. Robison, PhD, Kirsten K. Ness, PhD, Melissa M. Hudson, MD, Tara M. Brinkman, 
PhD 
 
Corresponding Author: Margaret M. Lubas, PhD 
 
Purpose: To examine patterns of psychosocial morbidity and their associations with subsequent chronic health 
conditions, quality of life, and mortality in adult survivors of childhood cancer. 
Methods: St. Jude Lifetime Cohort participants (n=4,009; median[range] 30.6[18.0-64.8] years of age; 20.4[5.5-
52.3] years post-diagnosis; 51% female) completed baseline questionnaires. Latent class analysis characterized 
psychosocial morbidity using 18 indicators across four domains: functional independence (e.g., independent 
living), emotional health (e.g., anxiety), health behaviors (e.g., alcohol use), and socioeconomic status (e.g., 
employment). Generalized linear models, adjusted for age, sex, and race/ethnicity, examined longitudinal 
associations between class membership at baseline and persistent/new onset Grade 2-4 chronic health 
conditions from baseline to follow-up (n=2,355, median follow-up=5.8 years). Cox Proportional models were 
used to examine associations between class membership and all-cause mortality adjusting for age, sex, and 
race/ethnicity. 
Results: Four classes were identified: (1) functional non-independence (21%); (2) risky health behaviors (15%); 
(3) poor emotional health (14%); and (4) low psychosocial morbidity (49%). Survivors in the functional non-
independence and poor emotional health classes had increased risk of persistent/new onset Grade 2-4 cardiac 
(RR=1.23, 95% CI 1.09-1.40; RR=1.16, 95% CI 1.04-1.31), pulmonary (RR=1.28, 95% CI 1.14-1.42, RR=1.15; 95% CI 
1.02-1.29), neurologic 
(RR=2.22, 95% CI 1.93-2.56; RR=1.97, 95% CI 1.70-2.28), and musculoskeletal conditions 
(RR=1.85, 95% CI 1.58-2.15; RR=1.46, 95% CI 1.21-1.75) compared to low psychosocial morbidity. Each class of 
psychosocial morbidity was associated with persistently poor/worsening quality of life from baseline to follow-up 
compared to low psychosocial morbidity. Functional 
non-independence (HR=3.37, 95% CI 2.43-4.67), risky health behaviors (HR=1.77, 95% CI 1.21-2.59), and poor 
emotional health (HR=2.70, 95% CI 1.89-3.84) classes were associated with increased risk of all-cause mortality. 
Conclusions: Psychosocial morbidities are associated with persistent and new onset chronic health conditions, 
poor/worsening quality of life, and mortality. Interventions targeting psychosocial late effects may mitigate 
adverse health outcomes in survivors. 
  
  



   

Submission 014 
 
Modifiable Risk Factors (MRF) and Late Mortality in the St. Jude Lifetime Cohort (SJLIFE) 
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C. Shelton MPH, Nickhill Bhakta MD, MPH, Daniel A. Mulrooney MD, MS, Tara M. Brinkman PhD, I-Chan Huang 
PhD, Wassim Chemaitilly MD, Angela Delaney MD, Alia Zaidi MD, Gregory T. Armstrong MD, MSCE, Deo Kumar 
Srivastava PhD, Kirsten K. Ness PhD, Leslie L. Robison PhD, Yutaka Yasui PhD, Melissa M. Hudson MD 
 
Corresponding Author: Matthew J. Ehrhardt MD, MS 
 
Background: MRFs may alter late mortality risk among childhood cancer survivors. 
Methods: We characterized mortality among 9,602 ≥5-year childhood cancer survivors diagnosed (1962- 2012) 
and treated at St. Jude Children’s Research Hospital. Treatment exposures/doses were abstracted from medical 
records. Vital status and causes of death were obtained from the National Death Index, supplemented by 
medical record review. Six traditional (hypertension, diabetes) and potentially modifiable chronic conditions 
(bone mineral deficiency, hypogonadism, hypothyroidism, adrenal insufficiency) were clinically assessed and 
graded at baseline among 4,321 SJLIFE participants. Area deprivation index (ADI) representing community-level 
socioeconomic conditions was estimated from residential addresses and a healthy lifestyle index [HLI; composite 
score, 0 (unhealthy) to 4 (healthy) of smoking, alcohol intake, BMI, physical activity] was available for 3,694 adult 
survivors. Standardized mortality ratios (SMRs) were estimated for all eligible 5-year survivors using age-sex-
calendar-year-specific US-population mortality rates as reference. Associations between MRFs (chronic 
conditions/ADI/lifestyle) and post-baseline mortality were assessed using piecewise exponential models. 
Results: SMRs were elevated for all-cause (7.4, 95%CI:7.0-7.8), health-related (7.2, 95%CI:6.7-7.8), and external 
(1.7, 95%CI:1.4-1.9) causes of death. Among adult SJLIFE participants, presence of ≥1 chronic condition and an 
ADI 81-100% were associated with increased risk of post-baseline all-cause and health- related mortality (see 
Table). 
Conclusions: MRFs are associated with increased risk of all-cause and health-related mortality in adult survivors 
of childhood cancer. 
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Cumulative absolute risk of subsequent colorectal cancer within a cohort of 69,460 survivors 
of childhood cancer 
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Background: Childhood cancer survivors are at risk of developing subsequent colorectal cancers (CRCs), but the 
absolute risks by treatment modality are uncertain. We quantified the absolute risks by childhood cancer 
treatment characteristics using data from a Pan-European wide case-control study nested within a cohort of 
69,460 survivors of childhood cancer. 
Methods: Odds ratios (ORs) from a case-control study among 143 CRC cases and 143 controls together with 
general population CRC incidence rates and survivors’ mortality rates were used to estimate cumulative absolute 
risks (CARs) by attained age for different radiation doses to the abdomen/pelvic area and chemotherapy agents. 
Results: Overall, survivors treated with abdomino-pelvic region radiotherapy (ART) were 3 times more likely to 
develop a subsequent CRC than those who were not (OR:3.1; 95%CI: 1.4,6.6), reaching 3.6 times as likely for 
>30Gy ART (95%CI: 1.3,10.3). For male survivors treated with ART the CAR was 1.08% (95%CI: 0.69%,2.34%) by 
age 50 and 3.7% (95%CI: 2.36%,7.80%) by age 60 
years (0.95% expected general population age 60). For female survivors treated with ART the CAR was 1.03% 
(95%CI: 0.65%,2.22%) by age 50 and 3.0% (95%CI: 1.91%,6.37%) by age 60 years 
(0.82% expected). Further stratified risk estimates will be shown. 
Conclusions: We demonstrated that by age 50 survivors of childhood cancer treated with ART already have 
similar risk of CRC as those aged 60 in the general population and at which population- based CRC surveillance 
begins in many countries. This information may aid in the development or revision of current guidelines for 
surveillance of CRC in childhood cancer survivors. 
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study 
 
Charlotte Demoor-Goldschmidt (MD, PhD), Paula Adkin (MD(Res) student), Giao Mai quynh Vu- Bezin (MSc), 
Boris Schwartz (MSc), Rodrigue Allodji (PhD), Stéphanie Bolle (MD), Brice Fresneau(MD, PhD), Claire Alapetite 
(MD), Sylvie Helfre (MD), Delphine Berchery (MD), Pyerre- Yves Bondiau (MD,PhD), Aurore Surun, Nadia Haddy, 
Raoul Reulen (PhD), David Winter, Gavin Rudge (MSc), Henry Mandeville (MD, MD(Res)), Ibrahima Diallo, Mike 
Hawkins (PhD), Florent de Vathaire 
 
Corresponding author: Charlotte Demoor-Goldschmidt (MD, PhD), 
 
Objectives Infection-related outcomes associated with asplenia or impaired splenic function in childhood cancer 
survivors (CCS) remain understudied. This study aimed to identify risk factors for serious or bacterial infection. 
Methods Late infection-related morbidity and mortality was evaluated in a cohort of 7591 5-year CCS who had 
been treated in France (FCCSS) and United Kingdom (UKCCSS) between 1943 and 2001. Using a radiotherapy 
treatment planning system the dose distribution on different organs, including the spleen, had been calculated 
on CT-based phantom. 
Results Preliminary results were done on the 6450 FCCSS. Between 2006-2018:566 patients were hospitalized 
for bacterial infection or severe infection, and 259 patients had severe sepsis or bacteremia. Over the 1493 
death, an infectious cause was recorded for 3.8%(n=57). In a multivariate analysis, the risk of severe infection or 
bacteremia increased with the volume of the spleen been irradiated and not with the dose, with a significant risk 
when V5Gy>75%(RR:2.2[1.6-3.0], as well as splenectomy (RR:6.9[3.0- 15.8]). When analyzing the risk of death by 
infection, the main risk was an active cancer (late relapse or second cancer) (RR:3.4[1.9-6.1] and a past history of 
hypophysis irradiation at dose >40Gy(RR:4.5[1.9- 10.6]). These results are going to be verified with the 1141 
additional patients from the BCCSS, in which 9 infection-related deaths and 102 hospitalizations for a bacterial 
infection are recorded. 
Conclusion The main parameter of radiotherapy impacting the spleen is the volume more than the dose. Patients 
who had a V5Gy>75% had higher risk to develop a bacterial or severe infection. The main risks of severe 
infection and late infection-related mortality were an active cancer and a history of high-dose pituitary 
radiotherapy. This suggests a link with a hormonal deficit, possibly adrenal, that may increase the risk of 
decompensation. This hypothesis is currently being explored with the addition of the BCCSS. 
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Effect of a 1-year physical activity intervention on cardiovascular health in long- term 
childhood cancer survivors – A randomised controlled trial (SURfit) 
 
Corina S Rueegg, PhD, Simeon J Zürcher, PhD, Christina Schindera, MD/PhD, Ruedi Jung, PhD, Wei H Deng, MSc, 
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Background: No randomized controlled trial (RCT) has yet investigated the effect of a physical activity (PA) 
intervention on cardiovascular health in long-term childhood cancer survivors (CCS). We aimed to assess the 
effect of a 1-year PA intervention on a cardiovascular disease (CVD) risk score in adult CCS. Secondary outcomes 
were single CVD risk factors, PA and fitness. 
Methods: Childhood cancer survivors ≥16y at enrolment, <16y at diagnosis, and ≥5y in remission were identified 
from the Swiss Childhood Cancer Registry. The intervention group was asked to perform an additional ≥2.5h of 
intense physical activity/week, controls continued exercise as usual. Assessments were performed at baseline 
(T0), 6 months (T6) and 12 months (T12). Our primary endpoint was change in a CVD risk score (average z-score 
of waist circumference, blood pressure, fasting glucose, inverted high-density lipoprotein cholesterol, 
triglycerides, and inverted cardiorespiratory fitness) from baseline to T12. We performed intention-to-treat (ITT, 
primary) and 3 per protocol analyses. 
Results: We randomized 151 survivors 1:1 (44% females, 7.5±4.9 years at diagnosis, and 30.4±8.6 years at 
baseline). We found a significant and robust reduction of the CVD risk score in the intervention group compared 
to the control group at T6 and T12 across all analyses; with a difference in the reduction of the CVD risk z-score 
of -0.18 (95% confidence interval -0.29 to - 0.06, p=0.003) at T12 in favour of the intervention group (ITT 
analysis). 
Conclusion: This RCT showed that a long-term PA intervention can reduce CVD risk in long- term survivors of 
childhood cancer. PA should be an integral part of follow-up care of CCS to reduce their CVD burden. 
Trial registration: clinicaltrials.gov: NCT02730767 
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Learning: Results from the DCCSS LATER 2 CARD Study. 
 
Remy Merkx MD, Thomas L.A. van den Heuvel PhD, E. (Lieke) A.M. Feijen PhD, Jan M. Leerink MD, Esmée C. de 
Baat MD, Louise Bellersen MD, Dorine Bresters MD PhD, Elvira C. van Dalen MD PhD, Eline van Dulmen-den 
Broeder MD PhD, Margriet van der Heiden-van der Loo PhD, Marry M. van den Heuvel-Eibrink MD PhD, 
Jacqueline Loonen MD PhD, Marloes Louwerens MD, Sebastian J.C.M.M. Neggers MD PhD, Cécile M. Ronckers 
PhD, Arco J. Teske MD PhD, Wim J. E. Tissing MD PhD, Andrica C.H. de Vries MD PhD, Gert Weijers PhD, Annelies 
M.C. Mavinkurve-Groothuis MD PhD, Helena J.H. van der Pal MD PhD, Wouter E.M. Kok MD PhD, Leontien C. M. 
Kremer MD PhD, Chris L. de Korte PhD, Livia Kapusta MD PhD, on behalf of the Dutch LATER Study Group. 
 
Corresponding author: R. Merkx MD, Radboudumc (Medical Imaging; post 766), P.O. Box 9101, 6500 HB 
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Remy.Merkx@radboudumc.nl 
 
Background Left ventricular ejection fraction (LVEF), a cornerstone measurement in echocardiographic 
surveillance of childhood cancer survivors (CCS), has inadequate reproducibility and prognostic value. The 
interpretation of multiple, sometimes apparently contradictive, indices of cardiac function within an individual 
remains unclear. 
Aim We investigated if machine learning could comprehensively compare echocardiograms of CCS and same-age 
peers’ (siblings) and identify echocardiographic (dis)similarity. 
Methods In the Dutch Childhood Cancer Survivor Study, LATER cohort, we collected 75 conventional 
echocardiographic and strain values of 1,397 CCS, treated with potentially cardiotoxic therapies, and 277 
siblings. Four potentially useful classifier types were trained using 75% of participants. Validation involved 
threefold resampling within this training set (cross-validation). Expecting partially overlapping CCS and sibling 
clusters, during validation we manually determined prediction thresholds that, at least, distinguished CCS with 
an LVEF <45% from siblings. The best performing classifier type was retrained using only the most contributing 
features, and tested in an unseen set of 25% (349 CCS, 69 siblings). 
Results The AdaBoost classifier type showed most consistent results and identified distinct sibling clusters in all 
three resampling iterations. The final classifier was trained on eleven features related to the left heart – but 
none of the right heart. After majority voting of the three resampled classifiers on the unseen test set (Figure), 
276/349 CCS (79%) were classified similar to siblings and 73/349 (21%) dissimilar. Among these 73, were all 
fourteen CCS with an LVEF <45% (sensitivity 100%). Ten of 69 siblings in the test set were also classified 
dissimilar (to siblings in the training set; specificity 86%). 
Conclusions The AdaBoost classifier meaningfully identified CCS with echocardiographic similarity to peers with 
low expected heart failure risk. Since a majority of CCS is classified similar to siblings, such integrated analysis of 
echocardiograms may aid in reducing the surveillance frequency for a majority of CCS. 
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Health-related late mortality among aging five-year survivors of childhood cancer: a report 
from the Childhood Cancer Survivor Study 
 
Stephanie B. Dixon, MD,  Qi Liu, MSc, Eric J. Chow, MD,  Kevin C. Oeffinger, MD, Ann Mertens, PhD, Paul C. 
Nathan, MD, Rebecca M. Howell, PhD, Wendy M. Leisenring, ScD, Matthew 
J. Ehrhardt, MD, Kirsten K. Ness, PhD, Kevin R. Krull, PhD, 1 Melissa M. Hudson, MD, 1 Leslie L Robison, PhD, 1 
Yutaka Yasui, PhD, 1 Gregory T. Armstrong, MD 
 
Corresponding author: 
Stephanie Dixon, MD Stephanie.dixon@stjude.org 
St. Jude Children’s Research Hospital, Memphis, TN, USA   
 
Aim/Background: Five-year survival fails to describe the full cancer survival experience. Excess deaths 
>5 years from diagnosis provides additional information, yet specific causes of excess deaths and impact of 
modifiable risk factors have not been defined. 
Methods: All-cause and health-related late mortality (HRM; excludes death from primary cancer and external 
causes) were evaluated in five-year survivors using the National Death Index. Modifiable lifestyle (smoking 
status, alcohol use, physical activity, BMI; combined to create categories [unhealthy, moderate, healthy]) and 
CVRFs (hypertension, diabetes, dyslipidemia) were assessed as time-varying covariates. Standardized mortality 
ratios (SMRs), and absolute excess risk of death per 1000 person-years (AER/1000py) with 95% confidence 
intervals (CIs) were estimated. 
Results: Among 34,230 survivors (median 29.1 years from diagnosis, range 5.0-48.0), 5,916 deaths were 
observed with 51.2% attributable to health-related causes. Compared to the general population, survivors ≥40 
years from diagnosis continued to experience an over 4-fold increased risk of HRM (SMR 4.4, 95% CI 3.9-5.0). 
Survivors were at increased risk of many leading non-cancer causes of death in the general population (SMR, 
95% CI; heart disease: 4.3, 3.9-4.7; stroke: 5.1, 4.2-6.2; sepsis: 8.1, 6.3-10.1; kidney failure: 6.8, 5.0-9.0). By ≥40 
years from diagnosis we estimated 13.8 excess deaths/1000 person- years driven by 13.1 excess deaths from 
health-related causes (Figure). 
Among 20,051 adult survivors in modifiable risk analyses, 29% reported healthy lifestyle and 19% ≥1 CVRF. 
Excess risk of HRM was lowest in those with healthy lifestyle across survival time (e.g. AER/1000py [95% CI] ≥40 
years from diagnosis: healthy 3.9 [0.6-8.8], moderate 16.0 [11.6-21.3], unhealthy 20.0 [15.1-25.9]) with similar 
trends when stratified by number of CVRFs. 
Conclusions: Aging survivors have a persistent increased risk of HRM compared to the general population. 
However, survivors with a healthy lifestyle or no CVRFs experience fewer excess deaths. Interventions targeting 
modifiable lifestyle and CVRFs may reduce risk. 
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Predicting age-specific primary ovarian insufficiency risk: A report from the Childhood Cancer 
Survivor Study (CCSS) and St. Jude Lifetime Cohort Study (SJLIFE) 
 
Zhe Lu (MSc), Jessica Baedke (MSc), Lin Yu (MSc), Sogol Mostoufi-Moab (MD, MSCE), Angela Delaney (MD), Paul 
C Nathan (MD, MSc, FRCPC), Yutaka Yasui (PhD), Eric J Chow (MD, MPH), Rebecca M Howell (PhD), Gregory T 
Armstrong (MD, MSCE), Smita Bhatia (MD, MPH), Cindy Im (PhD), Yan Yuan (PhD) 
 
Aim: To develop and validate prediction algorithms for age-specific risk of experiencing primary ovarian 
insufficiency (POI), defined as non-surgical menopause before age 40, in female survivors of childhood cancer. 
Background and methods: Survivors are at increased risk of POI. To counsel survivors regarding their 
individualized needs for fertility preservation, accurate risk estimates at different ages are needed. We used data 
from 7891 survivors (CCSS) to develop and 1351 survivors (SJLIFE) to externally validate prediction algorithms. 
Ovarian status was ascertained from longitudinal self-reported menstrual surveys (CCSS) or clinical assessment 
(SJLIFE). We used penalized logistic regression and XGBoost to develop separate POI risk algorithms as survivors 
aged from 21 to 40 years. For a subset of 1985 CCSS participants with genotype data, we evaluated the 
contributions of polygenic risk scores (PRSs) from published general population genome-wide association studies 
of natural menopause age to predict POI risk by age 40. 
Results: By age 30, the most influential predictors were minimum of the mean radiation doses to the right or left 
ovary (MORD), hematopoietic stem-cell transplant (HSCT), diagnosis age, and cyclophosphamide dose (see 
Figure). As survivors aged from 21 to 40 years, the POI prevalence increased from 7.9% to 18.6% (CCSS) and 
8.8% to 16.8% (SJLIFE). Across this age range, algorithm AUCs were 0.76-0.80 in the development sample (CCSS) 
and 0.85-0.90 in the validation sample (SJLIFE), while the average precision increased from 0.45 to 0.60 (CCSS) 
and 0.58 to 0.80 (SJLIFE). 
Adding PRSs improved calibration (Spiegelhalter-z decreased from 11.4 to 0.1), but not the prediction 
performance. 
Conclusions: Given cancer diagnosis and treatment information, these POI risk prediction algorithms perform 
well and can inform decisions regarding the need for fertility preservation interventions among female childhood 
cancer survivors. An APP has been developed to visualize POI risk as survivors age. 
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MD, Thomas E. Merchant, DO, Rebecca M. Howell, PhD, Deo Kumar Srivastava, PhD, Angela Delaney, MD, 
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Aim: To determine the prevalence of prediabetes, progression to diabetes and risk for future health events 
among survivors. 
Background & Methods: Prediabetes is a potentially reversible precursor to diabetes and subsequent 
cardiovascular events. Prevalence of prediabetes (fasting glucose 100-125 mg/dL or HbA1c 5.7-6.4%) and 
diabetes were assessed in 3529 5+ year survivors, ≥18 years old (median 30, range 18-65 years) then compared 
to 450 community controls stratified by age and adjusted for race, sex, and BMI. Among survivors with follow-
up, Cox proportional hazards regression estimated risk of progression from prediabetes to diabetes and future 
cardiovascular events and kidney disease reported as hazard ratio (HR) with 95% confidence intervals (CI). 
Results: The overall prevalence of prediabetes was 29.2% (95% CI 27.7-30.7) and diabetes 6.5% (5.7-7.3). In each 
age strata, survivors had significantly higher prevalence of prediabetes and diabetes than controls (p<0.001; e.g, 
among those 30-39 years 35.0% of survivors vs. 14.3% of controls had prediabetes). Among 695 survivors with 
prediabetes, 68 (10%; median follow-up 5.1 years) progressed to diabetes. After adjustment for age, sex, race 
and body composition, risk of progression to diabetes was increased by treatment including pancreatic 
irradiation ≥10 Gy (HR 2.7 [95% CI 1.1-6.8]) or total body irradiation (4.4 [1.5-13.1]). Compared to survivors with 
normal glucose control, independent of demographic characteristics and relevant treatment exposures, those 
with prediabetes were at increased risk of future myocardial infarction (HR 2.4 [95% CI 1.2- 4.8]) and chronic 
kidney disease (3.6 [1.6-8.0]) while those with diabetes were also at increased risk for future cardiomyopathy 
(3.8 [1.4-10.5]) and stroke (3.4 [1.3-8.9]). 
Conclusions: Nearly one-third of adult survivors of childhood cancer have prediabetes which increases risk for 
future cardiovascular events and kidney disease independent of cancer treatment. Future interventions should 
target prediabetes as a modifiable risk factor to prevent progression to diabetes and subsequent morbidity. 
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Cancer Survivor Study (CCSS) 
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Kevin R. Krull, PhD 
 
Background: Survivors with increased symptom burden may be at increased risk for problematic healthcare 
utilization (HCU). 
Methods: CCSS participants (N=17,232; Mean [SD] age=27.4 [5.98]; 79% non-Hispanic White; 48% female) self-
reported sensory, motor, cardiac, respiratory, pain, gastrointestinal, fatigue, memory, depression, and anxiety 
symptoms at baseline evaluation and latent class analysis identified symptom profiles. CTCAE graded chronic 
health conditions (CHCs) were assessed at baseline. HCU (no health care, general care, oncology-focused, long-
term follow-up, emergency room visit) for the past 2 years was assessed 6.3 median years after baseline. Logistic 
regressions examined associations between class membership and follow-up HCU, adjusted for sex, age, health 
insurance and CHCs. 
Results: Five symptom classes were identified: 1) Global symptoms (global; 7.7%); 2) emotional distress and pain 
(distress-pain; 13.3%); 3) neurologic and pain (neuro-pain; 10.6%); 
4) cardiopulmonary and pain (cardio-pain; 5.3%); 5) non-elevated symptoms (norm; 63.1%). Bone tumor 
survivors had higher risk of falling into global (odds ratio [OR] 1.3, 95% CI 1.1- 1.6), neuro-pain (OR 1., 95% CI 1.3-
1.9) and cardio-pain (OR 1.4, 95% CI 11.1-1.8) groups, and CNS tumor survivors had higher risk of falling into 
global (OR 2.0, 95% CI 1.7-2.4) and neuro- pain group (OR 7.0, 95% CI 6.1-8.1) compared to leukemia survivors. 
Grade 3-4 CHCs, female sex, and older age increased risk for all pain classes. Oncology-focused care was more 
common in cardio-pain and global symptom groups, while long-term follow-up care was more common in 
neuro-pain and global groups (Table). All elevated symptoms groups were more likely to have emergency room 
visits compared to norm group. 
Conclusion: Elevated symptoms at baseline are associated with increased future HCU including emergency room 
use. Pain is prevalent in all high symptom groups, and suggests an important intervention target. 
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Corresponding author: Yuehan Wang 
Princess Máxima Center for Pediatric Oncology, Heidelberglaan 25, 3584 CS Utrecht, the Netherlands 
Email address: y.wang-2@prinsesmaximacentrum.nl 
 
Purpose of study (aim) To evaluate the effects of individual anthracycline agents on developing subsequent 
breast cancer (BC) in an internationally pooled cohort. 
Background and aims Female childhood cancer survivors have a well-established risk for developing BC 
associated with chest radiotherapy exposure. Growing evidence suggests anthracycline chemotherapy may also 
increase risk, but the contributions of specific anthracycline agents and interactions with other factors are 
unclear. 
Methods The International Consortium for Pooled Studies on Subsequent Malignancies after Childhood and 
Adolescent Cancer includes female 5-year survivors from six cohort studies and one case-cohort study in 
Europe/North-America. We restricted analyses to 17,903 women with complete radiotherapy and 
chemotherapy information. Cox regressions evaluated anthracycline-associated risks for BC adjusted for chest 
and pelvic radiotherapy, diagnosis age, and alkylating agents. Cumulative incidences were also calculated. 
Results After a median follow-up of 24.9 years (IQR 19.1-33.2) since primary cancer diagnosis, 782 survivors 
developed a first BC. Doxorubicin was associated with a dose-dependent increase in BC risk (HR per 100 mg/m²: 
1.28, 95%CI:1.20-1.36); for daunorubicin, an increase in BC risk did not achieve statistical significance (HR per 
100 mg/m² 1.16, 95%CI: 0.98-1.36). 
Epirubicin was associated with BC risk (yes vs. no HR 3.43, 95%CI 1.68-6.99). HRs per 100 mg/m² of doxorubicin 
for patients treated with or without chest-exposing radiation were 1.12 (95%CI: 1.03-1.23) and 1.31 (95%CI: 
1.20-1.43), respectively. Joint effects of doxorubicin and chest radiation were sub-multiplicative (pmultiplicative 
interaction<0.001) and compatible with additive effects (padditive interaction=0.98). Cumulative incidences of 
BC by age of 40 for survivors treated with both doxorubicin and chest radiotherapy, chest radiotherapy only, 
doxorubicin only, and neither were 8.7%, 7.9%, 3.1%, 0.8%, respectively. 
Conclusions A clear dose-response relationship was observed between doxorubicin and BC risk. Joint effects of 
doxorubicin and chest radiation were compatible with additive effects. These results may inform BC surveillance 
guidelines for survivors. 
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Chronic Health Conditions Lead to Negative Employment Transitions Among Survivors of 
Childhood Cancer: A Report from the Childhood Cancer Survivor Study (CCSS) 
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Anne C. Kirchhoff, Daniel A. Mulrooney 
 
Aim: To study associations between chronic health conditions and negative employment transitions among 
survivors of childhood cancer 
Background & Methods: While chronic health conditions are prevalent among childhood cancer survivors, their 
impact on maintaining employment, a common indicator of socioeconomic independence, has not been studied. 
Self-reported employment status (full-time [FT], part-time [PT], unemployed [any reason], not in labor force) was 
assessed at two timepoints (T1:2002-04 and T2:2015-16) in adult (≥25y old) survivors of childhood cancer 
diagnosed between 1970-86. Sex-stratified Poisson regression, adjusted for race and ages at diagnosis and T2, 
was used to study associations between timing and severity of health conditions (graded per the CTCAE v4.03) 
and transitions from FT (T1) to PT or unemployed (T2). 
Results: Survivors employed FT at T1 (males=1712, median age [min-max]: 34y [25-53]; females=1337, 33y [25-
53]) reporting employment status at T2 were included. At T2 (median time from T1 11.5y [9.4-13.8]), 83% males 
and 70% females remained employed FT, but 4% and 10% transitioned to PT, and 11% and 12% to unemployed 
(additionally 2% and 8% left the labor force), respectively. Male and female survivors with grade 2 or 3-4 
neurologic conditions acquired before T1 or between T1-T2 were at a higher risk of moving from FT to PT or 
unemployed compared to those with grade 0-1 conditions. Those with grade 3-4 respiratory conditions prior to 
T1 and cardiac and musculoskeletal conditions acquired between T1-T2 were also at higher risk for moving to PT 
or unemployed. Additional predictors for males included grade 2 vision and endocrine conditions (Table). 
Conclusions: A substantial portion of adult survivors of childhood cancer with health conditions of varying 
severity leave FT employment. Increased awareness of all stakeholders may facilitate access to clinical 
counseling and occupational provisions for flexible and supportive accommodations to reduce work-related 
barriers for childhood cancer survivors. 
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Background and aim: N-terminal pro B-type natriuretic peptide (NT-proBNP) and (high- sensitive) cardiac 
troponins (Hs-cTnT) have limited diagnostic accuracy for detecting asymptomatic left ventricular systolic 
dysfunction (ALVD) in long-term childhood cancer survivors (CCS). If ALVD can be ruled-out in a subset of CCS 
using blood biomarkers, a surveillance echocardiogram can be deferred. We hypothesized that combining blood 
biomarkers with clinical predictors might improve the ability to rule-out ALVD. 
Methods: In the cross-sectional DCCSS LATER study, NT-proBNP and Hs-cTnT were measured in 1334 CCS treated 
with anthracyclines, mitoxantrone and/or chest-directed radiotherapy without a previous diagnosis of 
cardiomyopathy. ALVD was defined as a left ventricular ejection fraction (LVEF) <52% (males) or <54% (females). 
Sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV) were estimated for 
biomarkers and estabished clinical predictors (Table) combined using multivariable logistic regression. Optimal 
thresholds maximizing NPV were searched at a specificity constraint of 60% to limit false positives. A NPV ≥98% 
was considered sufficient for rule-out purposes. Missing values in blood biomarkers (3%) and LVEF (17%) were 
multiply imputed. 
Results: At a median age of 34 years (IQR 29-42 years), 23.3% had ALVD, 2.3% had an abnormal Hs-cTnT level 
>14 ng/L and 23.0% had an abnormal NT-proBNP value exceeding age- and sex-defined normal values. Sensitivity 
of abnormal NT-proBNP for detecting ALVD was 35.2%, specificity was 80.7%, PPV was 35.5% and NPV was 
80.5% (Table). Compared to NT-proBNP or Hs-cTnT alone, log2 transformed NT-proBNP combined with clinical 
predictors improved the ability to rule-out ALVD but NPV remained below 98% (Table). Adding Hs-cTnT did not 
further improve diagnostic accuracy. Abnormal NT-proBNP exceeded the NPV of 98% for detecting a LVEF<45% 
(prevalence 3.5%), at a sensitivity of 65.0% and a specificity of 78.5%. 
Conclusions: NT-proBNP and Hs-cTnT as single predictors or in combination with clinical characteristics cannot 
be used to rule-out ALVD in CCS. NT-proBNP might be more useful for ruling out severe LV dysfunction. 
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Risk of subsequent primary oral cancer in a cohort of 69,460 five-year survivors of childhood 
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Background & Aim: Previous studies investigating subsequent primary neoplasms (SPNs) among long-term 
childhood cancer survivors included few oral SPNs, hence large-scale cohorts are required to identify those most 
at risk of oral SPNs. The principal goals were to investigate the risks of oral SPNs within the largest available 
cohort and to quantify variations in the risks by cancer types and basic treatment factors. 
Methods: The PanCareSurFup cohort includes 69,460 five-year survivors of childhood cancer from 12 countries 
across Europe. Risks of oral SPNs were defined by standardised incidence ratios (SIR), absolute excess risks and 
cumulative incidence. 
Results: 145 oral SPNs (64 salivary glands, 38 tongue, 21 oral cavity, 20 pharynx, and 2 lip) were ascertained 
among 143 survivors. Survivors were at 5-fold risk of developing an oral SPN (95%CI: 4.4- 5.6) and even after age 
40 the risk remained 4-fold expected. Survivors of leukaemia were at greatest risk (SIR=19.2; 95%CI: 14.6-25.2) 
followed by bone sarcoma (SIR=6.4, 95%CI:3.7-11.0), Hodgkin lymphoma (SIR=6.2, 95%CI: 3.9-9.9) and soft-
tissue sarcoma (SIR=5.0, 95%CI: 3.0-8.5). The cumulative incidence among leukaemia survivors was highest of all 
survivors by age 45 years reaching 0.74%. Survivors treated with radiotherapy were at 33-fold increased risk of 
salivary gland SPNs, particularly Hodgkin lymphoma (SIR=66.2, 95%CI: 43.6-100.5) and leukaemia (SIR=50.5, 
95%CI: 36.1-70.7) survivors. Chemotherapy increased the risk of a tongue SPN substantially (SIR=15.9, 95%CI: 
10.6-23.7). 
Conclusions: Although for the generality of survivors of childhood cancer development of an oral SPN is rare, 
specific subgroups of survivors are at a high excess risk of oral SPNs. Previous radiotherapy increases the risk of 
salivary glands SPN considerably, whilst chemotherapy increases the risk of tongue SPNs substantially. 
Communication between general practitioners, oncologists, and dentists and awareness of the risk by health 
care professionals and the survivor may play a crucial role in identifying oral SPNs early. 
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Background: Sexuality is a key issue in a person’s life with influence on one’s well-being. Childhood cancer may 
negatively impact childhood cancer survivors’ (CCS) sexuality. However, this is an overlooked research area. Our 
study aimed to describe the prevalence of sexual experience in Dutch CCS and evaluate their sexual functioning 
and satisfaction. 
Methods: From the Dutch Childhood Cancer Survivor Study (DCCSS) LATER cohort (diagnosed 1963-2001) part 2, 
1912 CCS (18-71 years, M=35.85, SD=9.30, 49.2% 
female), including 194 young adult CCS or YACCS (18-24 years, M=21.75, SD=1.53, 58.8% female), completed 
questions on sexual experience, sexual functioning (desire, arousal, orgasm, pain) and sexual satisfaction. Sexual 
experience and functioning were analyzed descriptively. We compared sexual satisfaction of YACCS with scores 
of the general Dutch population <25 years using binominal tests. 
Results: 83.8% of all CCS reported to have sexual experience. Of those, 10.7% reported to be bothered often or 
all the time by low sexual desire and 7.8% by low sexual arousal. Problems with reaching orgasm during 
intercourse was found in 16.4% of female CCS, while 11.6% of male CCS reported reaching orgasm too early. 
31.0% of all CCS described hindered sexuality due to their former cancer and reported body insecurity (44.0%), 
difficulties expressing feelings (27.4%), having scars (25.0%) and experiencing physical limitations (23.8%) as the 
most common reasons. Although most YACCS were satisfied with their sex life (61.0%), the proportion was lower 
(p=.001) compared to the Dutch population (71.9%). 
Discussion: One third of Dutch CCS feels hindered in their sexuality by their previous illness. This may explain why 
fewer YACCS are satisfied with their sex life. Further research is ongoing to get more insight into the 
determinants of their impaired sexuality and identify those survivors most at risk. Our results show this topic 
needs more attention during the late effects clinic visits. 
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year survivors of childhood cancer treated 1940-2006: The British Childhood Cancer Survivor 
Study 
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Background & Aim: Increasing numbers of childhood cancer survivors are now reaching ages 40 and beyond, but 
few studies have quantified the lifetime risk of subsequent primary neoplasms (SPNs). We investigated the risk 
of SPNs up to age 70 in the British Childhood Cancer Survivor Study with unprecedented numbers of survivors 
and person-years of follow-up beyond age 40 years and derived the most up-to-date risk estimates of SPNs. 
Methods: Using a population-based cohort of 34,490 5-year survivors of childhood cancer diagnosed 1940-2006, 
followed-up until 2016, we calculated risks of SPNs using standardised incidence ratios (SIRs) and absolute 
excess risks (AERs) per 100,000 person-years. Period analysis—instead of conventional cohort analysis—
estimated SIRs and AERs based on the experience of survivors most recently alive (calendar period: 2010-2016). 
Results: In total, 3,364 SPNs including 1,917 subsequent malignant neoplasms (SMNs) were observed. The 
overall SIR of developing any SMN was 3.2-fold (95%CI: 3.1, 3.4), but lower for the most recent calendar period 
(2010-2016) experienced (SIR=2.5, 95%CI: 2.3, 2.7). Beyond age 50, 72% of the total AER (AER=491) was due to 
genitourinary (AER=112), digestive (AER=91), breast (AER=89), and respiratory (AER=60) SPNs. The SPNs with 
highest AERs for the period 2010-2016 were digestive (AER=48), thyroid (AER=33) and breast (AER=31) SPNs. For 
survivors treated with abdominal radiotherapy digestive SPNs contributed more than 60% to the total AER (AER 
total = 761 versus AER digestive=416) for the most recent period. 
Conclusion: Ageing survivors continue to be at risk of SPNs well into their 50s with particular contributions of 
digestive, breast, genitourinary SPNs. Digestive, breast and thyroid SPNs will likely increasingly manifest in the 
survivor population currently alive. 
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Purpose of study: Kidney failure is a rare but serious late effect following childhood cancer treatment. We aimed 
to develop a model using demographic and treatment characteristics to predict individual risk of kidney failure 
among five-year survivors of childhood cancer. 
Methods: Childhood Cancer Survivor Study (CCSS) participants without history of kidney failure five years after 
cancer diagnosis (n=25,483) were assessed for subsequent kidney failure (i.e. dialysis or kidney transplantation, 
or death due to kidney disease) by age 40. Outcomes were self-reported and corroborated by the Organ 
Procurement and Transplantation Network and the National Death Index. A sibling cohort (n=5,045) served as a 
comparator. Piecewise exponential models accounting for race/ethnicity, age at diagnosis, nephrectomy, 
chemotherapy dosing, radiation dosimetry, congenital genitourinary anomalies, and early-onset hypertension 
estimated the relationships between potential predictors and kidney failure and were converted to integer risk 
scores. The St. Jude Lifetime Cohort Study (SJLIFE) and the National Wilms Tumor Study (NWTS) served as 
validation cohorts. 
Results: Among CCSS survivors, 204 developed late kidney failure. Prediction models achieved an area under the 
curve (AUC) and concordance (C) statistic of 0.67 and 0.70 for kidney failure by age 40. Validation cohort AUC 
and C-statistics were 0.88/0.88 for SJLIFE (8 cases) and 0.67/0.64 for NWTS (91 cases). Risk scores were 
collapsed to form statistically distinct low- (n=17,762), moderate- (n=3,784), and high-risk (n=716) groups, 
corresponding to cumulative incidences in CCSS of kidney failure by age 40 of 0.6% (95% CI 0.4-0.7%), 2.1% 
(95% CI 1.5-2.9%), and 7.5% (95% CI 4.3-11.6%), respectively, compared with 0.2% (95% CI 
0.1-0.5%) among siblings. 
Conclusions: Prediction models can guide screening and interventional strategies for childhood cancer survivors 
at higher risk of late kidney failure. 
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Purpose of study: Childhood cancer survivors experience reduced physiologic reserve, known as frailty, earlier 
and at higher rates compared to peers. In other populations, health status is impacted by one’s neighborhood. 
However, associations between neighborhood characteristics and development of frailty in survivors have not 
previously been investigated. 
Summarized description of project: Participants in the St. Jude Lifetime Cohort Study with geocoded residential 
addresses were analyzed (N=3806, 46.79% female, 81.40% white, mean age 33.63 ± 9.91 years). Pre-
frailty/Frailty was defined as having 2/≥3 of sarcopenia, muscle weakness, poor endurance, slow walking speed, 
and exhaustion measured from direct assessments. Survivors completed questionnaires regarding their 
individual health behaviors. Neighborhood characteristics (e.g. access to exercise opportunities and healthy 
food, neighborhood socioeconomic status [nSES], and rurality/urbanicity) were determined using publicly-
available geospatial data and methodology. A series of nested multivariable logistic regression models identified 
associations between neighborhood characteristics and pre- frailty/frailty, adjusting for demographics, individual 
socioeconomic factors and health behaviors, cancer treatment exposures, and chronic health conditions. 
Results: Compared to non-frail survivors (n=2573, 67.6%), pre-frail (n=900, 23.6%) and frail survivors (n=333, 
8.7%) were more likely to live in neighborhoods with decreased exercise opportunities (frail OR: 1.62, 1.26-2.09), 
reduced access to healthy food (prefrail OR: 1.28, 1.08- 1.51; frail OR: 1.36, 1.06-1.75), and lower nSES (pre-frail 
OR: 1.31, 1.12-1.52; frail OR: 1.64, 1.30-2.07). Participants had an 8% (95% CI 2-14%) increase in odds of being 
pre-frail/frail if they lived in “resource-poor neighborhoods” as opposed to “resource-rich neighborhoods”, after 
adjusting for established frailty risk factors (Figure). 
Conclusions: The neighborhood in which a childhood cancer survivor resides as an adult is associated with pre-
frailty/frailty. This study provides valuable information for creating interventions using community factors to 
mitigate frailty and improve health outcomes in survivors. 

Figure: Odds ratios for nested multivariable logistic regression models for frailty outcome 
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Background Female Hodgkin lymphoma (HL) survivors treated with chest radiotherapy at young age have a 
strongly increased risk of breast cancer (BC). Recent childhood cancer survivors’ studies have shown that 
doxorubicin may also increase BC risk. The latter association has not yet been compared between women 
exposed during childhood/adolescence and women exposed during adulthood. 
Methods We assessed BC risk in a cohort of 1964 female five-year HL survivors, treated at ages 15-50 years 
between 1975-2008. Doxorubicin dose, chest radiotherapy and gonadotoxic treatment were time- dependently 
included in multivariable Cox regression analyses. 
Results After a median follow-up of 18.3 years (interquartile range 12.9-24.7) years, 61 of 416 women treated 
<21 years had developed BC and 139 of 1548 women treated ≥21 years developed BC. The 30-year cumulative 
incidence in patients treated <21 years was 27.2% (95% CI 20.3-34.6%) compared to 15.2% (95% CI 12.6-18.0%) 
in patients treated ≥21 years. In multivariable analysis a cumulative doxorubicin dose of >200 mg/m2 was 
associated with increased BC risk (Hazard Ratio (HR) 1.67, 95% CI 1.1-2.4) compared to patients not treated with 
doxorubicin; patients treated <21 years had a 1.9-fold increased BC risk (95% CI 1.0-3.6); patients treated ≥21 
years had 1.6-fold increased risk (95% CI 1.0-2.4) (p interaction=0.62). BC risk increased by 28% (HR 1.28, 95% CI 
1.1-1.5) per additional 100 mg/m2 doxorubicin in patients treated <21 years and by 16% (HR 1.16; 95% CI 1.0-
1.3) in patients treated ≥21 years (p interaction=0.40). Both among patients treated with and without mantle 
and axillary field RT, doxorubicin increased BC risk (HRs of 1.2 (95% CI 1.0-1.3) and 1.3 (95% CI 1.0-1.6), 
respectively, per additional 100 mg/m2 doxorubicine). 
Conclusion Doxorubicin is associated with a dose-dependent increase of BC risk both among HL survivors treated 
during childhood/adolescence and among HL survivors treated during adulthood. 



Multivariable Cox regression analysis (doxorubicin dose categories) 

Total 
(N) 

Events 
(N) 

HR (95% 
CI) 

P 
interaction 

Number of women 1920 199 
Doxorubicin dose (categories) by age at HL treatment 

No doxorubicin <21 years 179 37 1 0.62 
Doxorubicin dose 1-200 mg/m² <21 years 104 8 1.7 (0.8-3.8) 
Doxorubicin dose 201-700 mg/m² <21 years 125 16 1.9 (1.0-3.6) 
No doxorubicin ≥21 years 672 89 1 
Doxorubicin dose 1-200 mg/m² ≥21 years 344 12 1.1 (0.6-2.0) 
Doxorubicin dose 201-700 mg/m² ≥21 years 496 37 1.6 (1.0-2.4) 

Chest radiotherapy 
No chest RT 266 10 1 
Mediastinum, no axilla 596 23 1.0 (0.5-2.1) 
Mantle field or axillary field(s) 912 155 2.4 (1.2-4.6) 

Other supradiaphragmatic RT & unknown RT* 146 11 2.5 (1.0-5.9) 
Gonadotoxic treatment, by attained age 
HL survivors with attained age <50 years 

No procarbazine & no pelvic RT 894 73 1 
<8.4 g/m² procarbazine, no pelvic RT 677 60 0.8 (0.6-1.2) 

≥8.4 g/m² procarbazine or pelvic RT 179 7 0.3 (0.1-0.7) 
Unknown CT/procarbazine dose, no pelvic RT 32 2 0.6 (0.2-2.6) 

HL survivors with attained age ≥50 years 
No procarbazine & no pelvic RT 340 31 1 
<8.4 g/m² procarbazine, no pelvic RT 300 14 0.5 (0.3-0.9) 

≥8.4 g/m² procarbazine or pelvic RT 116 10 0.8 (0.4-1.6) 
Unknown CT/procarbazine dose, no pelvic RT 19 2 0.7 (0.2-2.9) 

Events are defined as invasive BC or ductal carcinoma in situ 
Adjusted for age at HL diagnosis. 
Patients with an unknown doxorubicin dose were omitted from the model 
Data are split at attained age 50 years to account for non-proportionality 
*Including supra-/ infraclavicular fields and/or neck
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Purpose Childhood cancer patients are at risk for anthracycline-induced cardiotoxicity, which may be prevented 
by dexrazoxane. However, there are concerns about its safety and little guidance on its use in children. To 
facilitate global consensus, the International Late Effects of Childhood Cancer Guideline Harmonization Group 
developed a transparent evidence-based clinical practice guideline for dexrazoxane administration in children 
diagnosed with cancer at age 21 years or younger who will be treated with anthracyclines. 
Methods A panel of 20 international multidisciplinary specialists (pediatric hematology-oncology, pediatric 
cardiology, pharmacology, epidemiology, and guideline methodology) performed a systematic literature review, 
developed evidence summaries, appraised the evidence, and formulated recommendations on the basis of 
evidence, clinical judgement, and consideration of benefits versus the harms. The GRADE Evidence-to-Decision 
framework was used to translate evidence to recommendations. 
Results We identified 18 eligible studies, both randomized and non-randomized trials, assessing the use of 
dexrazoxane in patients with different types of malignancies. Given the dose-dependent risk of anthracycline-
induced cardiotoxicity, we concluded that the benefits likely outweigh the risk of subsequent neoplasms when 
the cumulative doxorubicin or equivalent dose is ≥250 mg/m2 (very low to low quality evidence, moderate 
recommendation). The decision to administer dexrazoxane or not should be shared by the patient/family and 
healthcare provider after careful consideration of the potential harms and benefits. No recommendation could 
be formulated for cumulative doxorubicin or equivalent doses of <250 mg/m2. 
Conclusions This guideline aims to improve health outcomes by assisting decision-making about when to co-
administer dexrazoxane with anthracycline treatment. Further research is encouraged to determine the long-
term efficacy and safety of dexrazoxane in childhood cancer patients. 
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Childhood cancer survivors (CCS) are at risk for therapy-related late effects. Physical activity (PA) improves 
outcomes, but CCS’ rates of PA are low. We aimed to study how survivor/proxy perception of CCS health status 
(HS) and health quality (HQ) are associated with PA. 
 
This was a cross-sectional, retrospective study of CCS aged 6-21 years and ≥1 year off-therapy. Low self/proxy-
reported PA was defined as <5 days per week with ≥60 minutes of activity per day. Negative perceived HS was 
defined as responses of “fair” or “poor” on questions about overall, physical, and mental health using the 
Patient-Reported Outcomes Measurement Information System Global Health measure. Presence of ≥2 late 
effects at survey completion indicated poor HQ. Multivariable logistic regression was performed to identify 
associations between PA and perceived HS or HQ. Kappa statistics were calculated to study concordance in 
responses between teens and proxies. 
 
Of the 285 CCS, 71.6% reported low PA. Negative perceived overall, physical, and mental HS were present in 
5.6%, 10.5%, and 15.8% of CCS, respectively; 49.8% had poor HQ. There was no association between overall HS 
and PA (p=0.434). There were associations between negative physical (OR 6.1, 95% CI 1.38-27.44, p=0.017) and 
mental (OR 3.5, 95% CI 1.27-9.61, p=0.015) HS and low PA. Sex-stratified analysis demonstrated more females 
than males reported low PA (p=0.006) and negative physical (p=0.031) and mental (p=0.001) HS; associations 
between negative physical and mental HS and low PA were no longer significant. HQ and PA were not 
associated. Concordance between teens and proxies was low. 
 
Addressing CCS’ perceived HS in future PA interventions is critical for optimizing health outcomes. Female sex is 
a driver for low PA, suggesting sex-specific PA interventions may be effective. Ongoing development of validated 
self-report tools for younger CCS is important, given the discordant responses between teens and proxies.  
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Three decades of a Survivorship Program in India: Challenges Faced and Lessons Learnt 

Purpose: Despite an increasing number of survivors of childhood cancer (CCS) in Low-middle- income countries 
(LMICs), survivorship care is in its nascent stages. We describe the spectrum of late effects seen, challenges 
faced and lessons learnt over three decades of a late effects program in India. 
Methods: We analyzed all survivors of childhood cancer enrolled in our After Completion of Treatment Clinic 
from 5th February 1991(inception) to 4th February 2021 for demographics and late effects. We also describe our 
strategies of transitioning to survivorship care and tackling attrition to follow-up, and detail the stages of 
development of holistic support system. 
Results: There were 3067 CCS, median age 18 years (range 3-57 years), and median follow-up of 10 years (range 
2-46 years). Two-thirds (62.4%) had either no or mild late effects, 460 (15%), 478
(15.6%), and 162 (5.3%) had grades 2, 3 and 4 late effects, and 58 deaths were reported. Common late effects
were chronic viral hepatitis (7.8%), thyroid dysfunction (7.5%), other endocrine
issues (13.6%), psychosocial issues (57%), and metabolic syndrome (4%). Constant communication/ rapport-
building, updated databases and peer support groups have helped tackle the problems of attrition.
Collaborations with Non-Profit organizations and other donors have enabled financial, psychosocial, educational
and vocational rehabilitation.
Conclusions: It is feasible to establish and sustain a survivorship program in a large-volume, centre in LMIC.
Understanding the unique spectrum of late effects and holistic support go a long way in ensuring the long-term
physical and mental health and psychosocial concerns of childhood cancer survivors. Decentralization,
development of a strong national networks, capacity building and incorporation of sustainable technology
should be priorities in survivorship care.
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Background 
The risk of hospitalization for infection and infection-related death is increased in long- 
term childhood cancer survivors. Several factors are postulated as a source of this increased risk 
including long-term comorbidities of cancer treatment, adverse health behaviors, and long-term 
immune dysfunction. The role of previous antibiotic exposure and the prevalence of antimicrobial 
resistance (AMR) genes has not been examined in this population. 
Methods 
Long-term survivors were recruited from a comprehensive childhood cancer survivorship 
clinic and age, sex and race matched healthy controls were selected for an exploratory, cross- 
sectional study. Stool samples were obtained from participants and metagenomic sequencing 
was performed to investigate for the prevalence and abundance of the AMR genes: vanA, vanB, 
blaSHV , blaTEM, blaCTX-M, blaOXA , qnr, mecA, ccrA, blaZ, blaKPC, blaNDM, mecC and blaVIM. 
Results 
Twenty-one survivors (mean age 21.3; median 10 years from diagnosis) and 21 controls 
were recruited. During the course of their cancer treatment, survivors had a median of 44 days 
of broad spectrum antibiotic exposure. AMR genes blaKPC, blaNDM, blaZ, mecC, or blaVIM were not 
detected in any of the specimens tested, but all other AMR genes were found in at least one 
specimen in the combined cohort. Compared to controls, survivors possessed a greater 
abundance of vanA, vanB, blaSHV, blaTEM, blaCTX-M, blaOXA , qnr, mecA, and ccrA (Figure 1a). 
Among survivors, the total days of broad spectrum antibiotic exposure was associated with the 
total abundance of the combined AMR genes (Figure 1b), though individual class of antibiotics 
were not associated with abundance of a specific AMR genes 
Conclusions 
This analysis indicates that childhood cancer survivors had greater abundance of AMR genes. Additionally, the 
greater total antibiotic exposure was associated with greater abundance of AMR genes. The sample size may 
have prevented the detection of an association between antibiotic classes and specific AMR gene quantity.  
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Background and aims 
Pediatric palliative care is an approach for improving quality of life for all children with a life threatening disease 
and their families. This includes pediatric oncology patients. In 2013, the first Dutch multidisciplinary clinical 
practice guideline for pediatric palliative care was developed. Guideline evaluations indicated a need for revision 
of recommendations and improving patient representation. 
The aim of this research is to improve provision of pediatric palliative care in the Netherlands by developing an 
updated version of the Dutch Pediatric Palliative Care guideline with specific awareness to patient values. 
Methods 
A multidisciplinary guideline panel reviewed literature on pediatric palliative care by systematic literature 
searches. The GRADE methodology was used to grade the evidence and to formulate recommendations. A panel 
of patient representatives reviewed all draft guideline texts. 
Recommendations were formulated and refined based on the evidence, clinical expertise, and patient values. 
For those topics where no evidence was available, recommendations were based on other guidelines, clinical 
expertise and patient values. 
Results 
The updated systematic literature search identified 14 randomized controlled trials and 15 systematic reviews 
that prompted refinement of recommendations. For 27 out of 42 formulated clinical questions, no evidence was 
found. This revealed major gaps in knowledge on pediatric palliative care. Based on evidence (if available), 
clinical expertise and patient values, more than 100 recommendations on various topics in pediatric palliative 
care were generated. 
Conclusions 
The updated guideline uses existing evidence and national expertise to develop transparent and easy- to-use 
recommendations to facilitate provision of high quality pediatric palliative care. The guideline uses a unique 
method to include patient values, which contributes to the quality of the clinical practice guideline. Additionally, 
the guideline promotes interdisciplinary collaboration and opens opportunities for international research into 
the identified knowledge gaps to further improve pediatric palliative care. 



Submission 017 

Barriers and facilitators to the implementation of the PanCare Survivorship Passport v2.0 in six European countries 
using Open Space Methodology 

Ismay de Beijer, Emma Hardijzer, Desiree Grabow, Riccardo Haupt, Selina van den Oever, Julia Balaguer, Edit 
Bardi, Adela Canete Nieto, Audronė Ciesiuniene, Vanessa Düster, Anna-Liesa Filbert, Hannah Gsell, Monika 
Kapitancuke, Ruth Ladenstein, Thorsten Langer, Monica Muraca, Sofie Prikkern, Jelena Rascon, Teresa Tormo, 
Anne Uyttebroeck, Gertrui Vercruysse, Helena van der Pal, Leontien Kremer & Saskia Pluijm 

Corresponding author: Ismay de Beijer 

BACKGROUND. The European PanCareSurPass (PCSP) project aims to evaluate the implementation of a digital 
survivorship passport (SurPass v2.0) in six countries - Austria, Belgium, Germany, Italy, Lithuania, and Spain. The 
SurPass provides the information needed for life-long survivorship care, better health promotion, improved late 
effects care and secondary cancer prevention. Insight into the current organization of follow-up care and into 
the barriers and facilitators related to action fields a) Care, b) Ethical, Legal, Social, and Economical (ELSE) and c) 
Information and IT, that are experienced by managers, care providers, survivors, and IT-specialists, may be of 
help to facilitate the implementation of the SurPass into clinical practice. 
AIM. The aim is to qualitatively assess the barriers and facilitators to implementing the SurPass v2.0 across all 
different action fields that account for a broad range of contextual factors using Open Space meetings. 
METHODS. Six meetings have been organized in local languages in April 2022 using Open Space Methodology; an 
innovative method for organizing and running productive and creative discussions where participants are invited 
to self-organize, create, and manage the agenda. During the Open Space meetings, topic guides based on the 
previously conducted online survey and pre-meetings were provided to the participants. 
RESULTS. The proceedings of the Open Space meetings have been captured by note-takers during the 
discussions using a predesigned template. Translated transcripts have been analyzed and coded into barriers and 
facilitators related to the implementation of the SurPass v2.0. 
CONCLUSION. Six Open Space meetings have been organized in the participating PCSP clinics, having focused on 
the contextual factors concerning the implementation of the SurPass v2.0. Results display an extensive overview 
of relevant general and country-specific barriers and facilitators which ultimately support on an adequate 
implementation strategy of SurPass v2.0. 
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Purpose of study (aim) 
To summarize the existing evidence on subsequent male breast cancer (SMBC) after childhood cancer in a 
systematic review, and to investigate the risk of SMBC among males in a Pan-European cohort. 
Background & methods 
Breast cancer is a well-recognized late adverse effect in female childhood cancer survivors (CCSs), especially 
after chest radiotherapy. Information on SMBC, however, is limited. We searched Medline/PubMed for cohort 
studies and case reports/series that assessed SMBC after childhood cancer (≤21 years). Furthermore, we 
analyzed data on SMBC in the PanCareSurFup cohort, reporting standardized incidence ratios (SIRs), absolute 
excess risks (AERs), and 5- and 10-year survival rates. 
Results 
The systematic review included 38 of 7,080 potentially eligible articles. Cohort-specific SMBC frequencies were 
0-0.40% (31 studies). SMBC occurred after a follow-up ranging from 24.0-
42.0 years. Nine case reports/series described 11 SMBC cases, occurring 11.0-42.5 years after primary childhood 
cancer. In the PanCareSurFup cohort (16 SMBC/37,738 males; 0.04%), we observed a 22.3-fold increased risk of 
SMBC relative to the general male population (95% CI 12.7-36.2; AER/100,000 person-years: 2.3, 95% CI 1.3-3.7). 
The five- and ten-year survival rates after SMBC diagnosis were 60.3% (95% CI 35.6%-85.0%) and 43.0% (95% CI 
16.1%-69.9%), respectively. Clear evidence of risk factors did not emerge from these comprehensive efforts. 
Conclusions
Compared to the general population, male CCSs have an elevated risk of developing subsequent breast cancer, 
although the absolute risk is low. Health care providers should be aware of this rare, yet serious late effect, and 
male CCSs with symptoms potentially related to SMBC warrant careful clinical follow-up.
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Background: While childhood cancer treatment efficacy has dramatically improved survival, treatment has 
devastating effects on bone health in pediatric cancer survivors (PCS). In healthy children, bones are 
strengthened by mechanical stress of physical activity (PA). PA may improve bone loss from cancer treatment. 
Data is limited on the effects of PA on bone health in PCS, and treatment guidelines to improve bone mineral 
density (BMD) are lacking. 
Objectives: To evaluate the effect of PA on bone health and investigate the mechanism by which PA impacts 
bone health in PCS. 
Design/Method: Prospective cohort study enrolls acute lymphoblastic leukemia (ALL) or lymphoma survivors 
(ages 5-18) that are 1-13 months post-treatment. At baseline and 6 months, metabolic health (labs/body 
composition), bone density (DXA) and activity level (accelerometry) are evaluated. For primary outcome 
evaluation, bone density change between baseline and 6 months will be compared between participants of low 
and high activity level using a two- independent samples t-test. 
Results: We report baseline data in our first 22 patients. The mean age at study entry is 10.2 years, and the mean 
age at cancer diagnosis is 7.7 years. Study participants are 59% male, 73% Caucasian, 73% had B-cell leukemia 
and 100% received chemotherapy. Eleven patients (69%) had vitamin D deficiency. Three participants (14%) had 
low lumbar spine BMD Z-score (below - 2.0), five participants (23%) had low femoral neck BMD Z-score and 
seven participants (32%) had low subtotal BMD. Participants spent mean 70.4% of time sedentary, mean 13.1% 
doing light activities and mean 17.98% performing moderate/vigorous physical activities. Participants spent 
mean 93.1% doing low vertical impact activities and mean 6.9% performing high vertical impact activities. Study 
is ongoing. 
Conclusion: Poor bone health is seen in ALL/lymphoma PCS after therapy completion. Final study results may 
help design an interventional PA study to improve bone health in PCS. 
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Background: The Centers for Disease Control and Prevention (CDC) released an opioid- prescribing guideline in 
March 2016. Little is known about the guideline’s impact on pediatric cancer survivors, a population at high risk 
for pain. 
Aim: We examined changes in opioid prescription and potential misuse/substance use disorder (SUD) among 
pediatric cancer survivors and peers without cancer following the CDC guideline release. 
Methods: Using the MarketScan® Commercial Claims Database, we identified 8,969 survivors who completed 
treatment for hematologic, central nervous system, bone, or gonadal cancers (aged ≤21 years at diagnosis) 
during 2009-2018, and 44,845 matched individuals without cancer. Outcomes included (1) any opioid 
prescription and (2) any indicator for potential misuse/SUD within 1-year following cancer therapy completion. 
With data aggregated based on1 
the quarter-year of survivors’ therapy completion, we conducted interrupted time series analyses to estimate 
the immediate (“level”) change and change in time trend (“slope” change) for each outcome after the guideline 
release 
Results: Before guideline release, the opioid prescription rate (21.1% vs. 7.2%) and rate of potential misuse/SUD 
(5.6% vs. 1.9%) were higher among survivors than non-cancer peers. Post guideline release, trend in opioid 
prescription rate declined among survivors (slope change=-1.1 percentage point [ppt]; p<0.001). Survivors 
experienced an immediate level decrease (-2.1 ppt, p=0.039) and a decreasing trend (slope change=-0.4 ppt; 
p=0.009) in rate of potential misuse/SUD. Non-cancer peers experienced decreasing trends in opioid prescription 
rate (slope change=-0.3 ppt; p<0.001) and rate of potential misuse/SUD (slope change=-0.1 ppt; p=0.028). By 
two years post guideline release, the opioid prescription rate and rate of potential misuse/SUD among survivors 
had declined 36.7% and 65.4%, respectively, with non- cancer peers experiencing smaller reductions (15.9% and 
29.9%). 
Conclusions: The opioid prescription rate and rate of potential misuse/SUD declined among both pediatric 
cancer survivors and noncancer peers following the CDC guideline release, with survivors experiencing greater 
reductions. 
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Background: The Children’s Oncology Group Guidelines recommend an echocardiogram, or comparable imaging, 
every 2-5 years to evaluate cardiac function in pediatric cancer survivors exposed to anthracycline. Little is 
known about the real-world utilization of cardiac surveillance tests among these survivors. 
Study Aim: We described the proportion of anthracycline-treated pediatric cancer survivors who received 
surveillance for cardiac function following their completion of cancer therapy. 
Methods: Using a nationwide private insurance claims database, we identified 2,124 pediatric cancer survivors 
who (1) received anthracycline for blood or bone cancers; (2) were age ≤21 years at cancer diagnosis; (3) 
completed cancer therapy in 2009-2018; and (4) remained continuously insured for ≥1 year post-therapy. The 
Kaplan-Meier (K-M) method was used to assess the receipt of initial cardiac surveillance test during the 5-year 
period post-therapy. 
Multivariable Cox proportional hazard models were used to estimate the association between initial test receipt 
and age at the completion of cancer therapy (children age ≤11, adolescents age 12-17, young adults age 18-28). 
Results: The K-M estimated probability of receiving a cardiac surveillance test by five years post-therapy was 
63.3% (95%CI=59.6-66.7%), with the median time to initial test being 2.3years (95%CI=2.1-2.9 years) from 
therapy completion. Receipt of the initial test varied by age at cancer therapy completion; the K-M estimated 
probability of receiving an initial test by five years post-therapy was 87.3% (95%CI=79.4-92.3%), 84.7% 
(95%CI=77.0-89.9%), and 38.3% 
(95%CI=34.2-42.3%) for children, adolescents, and young adults, respectively (Figure 1). In multivariable models, 
compared with children, adolescents were more likely to initiate a cardiac test (Hazard Ratio [HR]=1.4; 
95%CI=1.2-1.6), while young adults were less likely to receive a test (HR=0.5; 95%CI=0.4-0.5). 
Conclusions: Nearly 40% of anthracycline-exposed pediatric cancer survivors had not received a cardiac 
surveillance test within five years post-therapy, with young adult survivors having the lowest rate of test receipt. 



Figure 1: Cumulative incidence of receiving the initial cardiac surveillance test following cancer therapy 
completion, by age at therapy completion 
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Background In echocardiographic surveillance of anthracycline-treated childhood cancer survivors (CCS), 
longitudinal strain may be more sensitive than left ventricular ejection fraction (LVEF) for future cardiac events. 
Aim We describe the long-term incidence of cardiac events in CCS after previous measurement of LVEF and 
myocardial strain. 
Methods Index echocardiography, including four-chamber view longitudinal strain (4CH-LS), of 127 
anthracycline-treated CCS without cardiovascular or renal disease was obtained between 2005–2009. Abnormal 
index LVEF was defined as <52% for men and <54% for women, and abnormal index 4CH-LS according to age-, 
sex-, and vendor-specific reference values. Guideline-based cardiac follow-up was obtained at the late-effects 
clinic. Primary outcome was occurrence of cardiac events, a composite of symptomatic heart failure, life-
threatening arrhythmias, LVEF < 40%, or cardiac death, in CCS with normal versus abnormal index 4CH-LS. 
Secondary, LVEF from subsequent echocardiograms was obtained to evaluate its natural course. 
Results Follow-up was available for 116 CCS with index echocardiography median 13.1 years since childhood 
cancer diagnosis. Of 111 index 4CH-LS measurements, 33 (30%) were abnormal. After index echocardiography, 
median follow-up was 11.3 years (median last clinical contact 23.6 years since diagnosis). Only three CCS 
developed a cardiac event during follow-up (6.2, 6.4 and 6.7 years after index echocardiography), resulting in a 
ten-year cumulative incidence of 2.7% (95%CI 0.9–8.2). All three CCS had a clearly reduced index 4CH-LS 
(Figure), whereas their index LVEFs were around the lower limit of normal. Index LVEF correlated with index 
4CH-LS, but mean long-term natural course of LVEF was comparable for CCS with abnormal versus normal index 
4CH-LS. 
Conclusions The absolute 10-year cumulative incidence of cardiac events in anthracycline-treated CCS after an 
index echocardiogram during long-term follow-up was low. Sensitive echocardiographic measurements, such as 
4CH-LS may be useful to tailor surveillance frequency in a selected group of CCS without cardiovascular disease. 





Submission 024 

Risk perceptions and barriers of breast and thyroid cancer screening among adult survivors of childhood cancer. 

Franck Barbier, MD student; Marjolaine Ngollo PhD, Brice Fresneau MD, PhD; Sophie Ansoborlo MD; Dominique 
Plantaz MD, PhD; Stephane Supiot MD,PhD; Bruno Filhon MD; Claire Berger MD,PhD; Pierre-Yves Bondiau MD, 
PhD; Maryline Poirée MD; Amandine Bertrand MD; Line Claude MD; Frédéric Illouz MD, Carole Coze MD, PhD; 
Laetitia Padovani MD,PHD; Florent de Vathaire, Agnès Dumas PhD, Charlotte Demoor- Goldschmidt (MD, PhD). 

Corresponding author: Charlotte Demoor-Goldschmidt, charlotte.demoor@outlook.fr, 

Purpose: Childhood and young-adult cancer-survivors treated with radiotherapy have an increased risk of 
subsequent breast and thyroid malignancies. In France, a national program named DeNaCaPST started in 
November 2017 to promote screening. In this analysis, we aim to explore the patient's points of view at the time 
of inclusion. 
Methods: A self-reported questionnaire was administered to each patient to collect data on the perception of 
risks by patients and on the psychological perceived impact of screening. We conducted multivariable analyses 
to identify risk perceptions  and barriers. 
Results: Out of the 242 patients, 72.3% answered the questionnaire with no gender difference (p=0.7). Taking 
care of their health is a priority for many patients (94%). In seven questions concerning their knowledge and 
beliefs about screening, 1/5 of survivors had erroneous knowledge. For example, 20% thought they have the 
same risk of cancer as a person of the same age in the general population (and 5%, a lower risk) without any link 
with a particularly healthy lifestyle. In 
multivariate analysis, sarcoma survivors (OR:5.73[CI95%:1.15-28.58]) or young survivors (OR:5.86[CI95%:1.52-
22.57]) made the most errors. The screening was felt distressing by 48.6% of women and 33.9% of men (p=0.09), 
but the screening was also experienced as reassuring by 78% of patients with no gender difference (p=0.49). In 
multivariate analysis, a factor related to a stressful experience was the type of first cancer (leukemia survivors 
(OR:4.5[CI 95%:1.2-17.06]) or brain tumor survivors (OR:2.97[CI95%:1.21-7.29]). Barriers to screening were, by 
frequency order, distance (22.6%), time (14.6%), expense (10.1%), with no link with the distance from the 
inclusion center. 
Conclusions: This analysis highlights some gaps in knowledge, particularly among the youngest patients. Distance 
from the inclusion center and social or professional situation was not linked with a specific profile of answers. In 
addition, screening seems to cause some stress but also reassurance. 
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AIM Physical activity is associated with reductions in long term effects of cancer and its treatment. More than 
50% of childhood cancer survivors, do not meet the recommendations of 60 minutes of moderate-to-vigorous 
physical activity per day. In this study, we aim to address the feasibility and attractability of using wearables in 
childhood cancer survivors. 
BACKGROUND AND METHODS Childhood cancer survivors who were treated in the University Hospital of Leuven 
were given a wrist-worn Fitbit Sense to wear for a year. Using this wearable, parameters of activity, sleep and 
heartrate could be measured. To address attractability of the study, demographic features of participating 
patients were noted. Reasons for non-response were recorded. To address feasibility and compliance, 
participants were asked to note down weekly moments of sport activities and report difficulties using the 
wearable. 
RESULTS We invited 70 childhood cancer survivors. 76% wanted to participate (mean age 18.6 years; 51% boys; 
diagnosed with lymphoma (26%), leukemia (23%), bone tumor (28%), brain tumor 
(11%) or other (11%)). 24% refused to participate (mean age 18.4 years; 60% boys; 
diagnosed with lymphoma (24%), leukemia (18%), bone tumor (24%), brain tumor (6%) or other (18%)). Reasons 
for refusal were not wanting to wear a Fitbit for a whole year, already wearing another type of smartwatch, not 
wanting to be reminded about their cancer and treatment. 
The Fitbit was worn day and night with an average wear-time between 80-95% every month. Remarks to be 
made: it was not allowed to wear the Fitbit during competitions in contact sports (resulting in missing important 
data) and possible allergic reactions to the wristband. 
CONCLUSIONS The response rate was higher than expected. The Fitbit is an attractive wearable for adolescents 
and young adult cancer survivors, easily accepted and installed, making data collection over a long period of time 
feasible. 



   

Submission 026 
 
The effect of exercise interventions on hospitalization rates in pediatric patients undergoing cancer treatment 
 
David Mizrahi PhD, Hayley Fay Wareing BSN, Yi Ren BHND, David P Smith PhD, Kate White PhD, Chelsea 
Goodenough PhD, Kirsten K. Ness PhD 
Corresponding author: Dr David Mizrahi PhD, Australian-American Fulbright Research Fellow, 
David.Mizrahi@stjude.org & David.Mizrahi@Sydney.edu.au, 
 
Background: Children with cancer experience short- and long-term physical and psychological complications 
related to their disease, treatment exposures and inactivity during hospitalization. Exercise during treatment is 
safe and reduces acute symptoms, with the potential to reduce both the length of hospitalization and risk for 
long-term co-morbidities. 
Purpose: This systematic review examined the effect of participating in exercise interventions during pediatric 
cancer treatment on the length of hospitalization stays. 
Methods: Five electronic databases (Pubmed, Medline, EMBASE, PEDro and Cochrane Central Registry of 
Randomized controlled trials) were systematically searched until March 2022. Eligible trials included randomized 
controlled and non-randomized trials that implemented exercise interventions during intensive pediatric cancer 
treatment and assessed length of hospital stay. Study, participant, intervention, and clinical characteristics were 
extracted by two researchers. 
Results: Of 3918 screened abstracts, six studies met inclusion criteria, including 560 participants (242 
intervention, 318 control, 62% male, age range 4-18 years). The most common malignancy was leukemia. Eighty-
three percent of studies were conducted during Hematopoietic Stem Cell Transplantation. All studies included 
aerobic and resistance exercise components, and most (75%) also included stretching. All interventions were 
supervised one-on-one and up to 5 days/week. Interventions varied by dose (range: 30- 70 mins/session), 
intensity (range: 50-80% HRmax, 12-14/20 Rate of Perceived Exertion) and duration (range: 3-28 weeks). Median 
days in hospital ranged from 16-39 (exercise) and 16-42 (control). Only one study found that exercising during 
intensive treatment significantly reduced duration of hospitalization. All studies reported no adverse events. 
Conclusion: The relationship between exercising during treatment for pediatric cancer and hospitalization rates 
is yet to be confirmed. Exercise during treatment is safe and has been shown to benefit quality of life. Engaging 
in regular physical activity from a young age may be critical in ensuring appropriate behaviors transition into 
adulthood to mitigate the risk of developing late-effects. 
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Purpose: We studied the prevalence of ovarian dysfunction in high-risk neuroblastoma (HR- NB) survivors since 
available published data are limited. 
Background & methods: In a retrospective review of biological females surviving ≥2 years after the diagnosis of 
HR-NB (1982-2014), those ≥10 years of age who had at least one set of gonadotropins were analyzed. Individuals 
exposed to total body irradiation were excluded. 
Patients were divided into two groups: (1) Conventional chemotherapy ± radiotherapy; or (2) Myeloablative 
chemotherapy with autologous stem cell transplant (ASCT) + conventional chemotherapy ± radiotherapy. 
Primary ovarian dysfunction (POD) was defined as follicle stimulating hormone ≥ 15 mU/ml, while premature 
ovarian insufficiency (POI) was defined as persistent POD requiring hormone replacement therapy (HRT). 
Results: Among 83 females (median attained age: 19 years [range, 10-36]; median follow-up: 15 years [range, 7-
36]), 49 (59%) had POD and 34 developed POI. Median cyclophosphamide 
equivalent dose [CED]) was 17 grams/m2 (interquartile range [IQR, 15, 18]) in group 1 and 27 
grams/m2 (IQR, 20, 58) in group 2 (p<0.001); 86% of individuals in group 1 and 81% in group 2 had received 
abdominal radiation. POD occurred in 25% (n=8) of subjects in group 1 and 80.4% (n=41) in group 2 (p<0.001); 
POI occurred in 12.5% (n=4) in group 1 and 58.8% (n=30) in group 2 (p<0.001). Higher CED dose was associated 
with risk of POD (prevalence ratio ([PR], 1.02, 95% Confidence Interval [CI], 1.01-1.03) and POI (PR 1.02, 95% CI, 
1.01-1.03), p<0.0001 for 
both. Two women in group 1 and five in group 2 achieved at least one spontaneous pregnancy. 
Conclusion: Ovarian dysfunction is prevalent after treatment of high-risk neuroblastoma, especially among those 
treated with ASCT. Future longitudinal follow-up will be required in larger cohorts of HR-NB survivors to inform 
counseling around risk of impaired ovarian function and family-building options. 
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Purpose: Having a child diagnosed with cancer is devastating for parents. We aimed to compare worries and 
anxiety in parents of adult childhood cancer survivors (CCS-parents) with parents of the Swiss general population 
(GP-parents), and evaluate characteristics associated with worries in CCS-parents. 
Methods: We conducted a population-based, cross-sectional study in CCS-parents (survivors aged ≥20 years at 
study, ≤16 years at diagnosis) and GP-parents (at least one child aged ≥20 years at study). We used the Worry 
and Anxiety Questionnaire (WAQ), and computed the WAQ total score (worry; possible range 0-80) and a 
caseness indicator for General Anxiety Disorder (anxiety). We computed the proportion of parents meeting no 
caseness criteria (i.e. normal levels of worry and anxiety). We used multilevel, multivariable linear regression to 
identify characteristics associated with worry in CCS-parents. 
Results: We included 787 CCS-parents (41.0% fathers) and 478 GP-parents (42.3% fathers). CCS-parents and GP-
parents did not differ regarding worry (16.6 vs 17.1, p>0.05) or anxiety (2.6% vs 3.6%, p>0.05). More CCS-
parents had normal levels of worry/anxiety (79.9 vs 74.3%, p=0.039). CCS-parents’ most frequent cancer-specific 
worries were late effects (31.2%), relapse (26.2%), or infertility (18.8%). In CCS-parents, mothers (β=4.1; 
95%CI:2.0-6.2), parents with an only child (β=5.9; 95%CI:2.0-9.7), experiencing disadvantages because of their 
child’s former disease (β=7.3; 95%CI:4.0-10.6), or with support needs (β=9.0; 95%CI:3.9-14.2; p=0.001) reported 
higher worry levels. 
Conclusion: It is encouraging that most parents of adult survivors report normal levels of worry and anxiety, on 
average 24 years after cancer diagnosis. Cancer-related worries are still prevalent among parents, especially 
worries about late effects or cancer recurrence. Our findings suggests that surveillance of worries and anxiety for 
all parents of adult survivors is not necessary, but efforts should be made to empower parents to seek psycho-
social support if required. 
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Background: Young adult childhood cancer survivors (YACCS) are a vulnerable group in need of psychosocial 
support, but tailored interventions are lacking. 
Aim: To examine feasibility and explore preliminary effectiveness of an online group intervention (Op Koers 
Online for YACCS) aimed at teaching active coping skills and providing peer-contact, thereby reducing and 
preventing psychosocial problems in YACCS. The intervention is based on psycho-education, cognitive behavioral 
therapy, and aspects of acceptance and commitment therapy. 
Methods: YACCS completed questionnaires pre- and post-intervention. Feasibility was based on attendance, 
drop-out, and an evaluation questionnaire. Preliminary effectiveness was evaluated with the Distress 
Thermometer, Mastery Scale, Illness Cognition Questionnaire, Impact of Cancer - Childhood Survivors, and 
Pediatric Quality of Life Inventory. Preliminary effectiveness was investigated by testing differences on the 
psychosocial outcomes between T0 and T1 within respondents, using paired samples t tests and Cohen’s d. 
Results: 10 YACCS participated in the intervention and completed all questionnaires. There was no drop-out; 90% 
of participants attended five out of six sessions. Overall, participants were satisfied with the intervention; 7.6 on 
a 0-10 scale. Distress (Cohen’s d=-.6, p=.030) and feelings of helplessness (Cohen’s d=-.8, p=.001) reduced from 
T0 to T1, while self-efficacy (Cohen’s d=.8, p=.013,) improved. Other outcomes displayed small effects, but did 
not change significantly. 
Conclusions: This first, small pilot study showed short term decrease in distress and feelings of helplessness and 
improvement of self-efficacy. The pilot also indicated that Op Koers Online is a feasible intervention, filling a gap 
in psychosocial services for YACCS. 
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Background and aims Gonadal damage leading to fertility problems is a frequently encountered late effect in 
childhood cancer survivors (CCS). This study evaluated the desire for children and use of reproductive health 
care among male CCS in comparison to male siblings. 
Methods A nationwide cohort study was conducted as part of the Dutch Childhood Cancer Survivor LATER study 
part 1; questionnaire & linkage study. A questionnaire addressing desire for children, reproductive health care 
and reproductive outcomes was completed by 1,317 male CCS and 407 male sibling controls. 
Results After adjustment for age at assessment, the percentage of men who had an overall (previous, current or 
future) desire for children was significantly lower in male CCS compared to the male siblings (74% and 82%, 
respectively; OR, 0.61; 95% CI, 0.46 to 0.82; P = 0.001). The association between survivorship status and desire 
for children was attenuated after adjustment marital status, level of education and employment status (OR, 
0.83: 95% CI, 0.61 to 1.14; P = 0.250). 
A previous or current desire for children was reported by 491 CCS and 185 siblings. Of these CCS, 34% consulted 
a reproductive specialist compared to 12% of the siblings (P < 0.001). The percentage of CCS who used assisted 
reproductive techniques (ART) after consulting a reproductive specialist was lower compared to the siblings 
(41% and 77%, respectively; P < 0.05). Also, the percentage of men who fathered a child after ART was lower in 
CCS compared to siblings (49% and 94%, respectively; P < 0.05). 
Conclusions The majority of male CCS have a desire for children. More survivors consult a reproductive specialist, 
both the utilization of and pregnancy rates after ART are lower compared to their siblings. This insight is 
important for counseling of CCS regarding family planning and fertility issues. 
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Background: Hearing loss is a common late effect in childhood cancer survivors (CCS) caused by ototoxic cancer 
treatments, such as platinum chemotherapy, cranial radiation with doses of ≥30 Gray and surgery involving the 
auditory system. Early recognition of hearing loss as part of follow-up care allows for early therapeutic support 
which can mitigate deleterious consequences. However, hearing tests are usually only repeated in CCS who have 
abnormal results during or at completion of treatment, which leaves hearing loss undetected in CCS with late 
onset. 
Aims: Conduct and evaluate feasibility of a national, low-threshold auditory screening program for detection of 
hearing loss in CCS, following a participatory research approach. 
Methods: We will invite CCS who were diagnosed with cancer before age 21 since 1976, alive, 
≥5 years post-diagnosis and registered in the Childhood Cancer Registry Switzerland (ChCR) 
to visit a local hearing aid shop. CCS will receive a standardized hearing evaluation in the shops for free and get 
the results for discussion with a health care professional. The intervention will be evaluated based on the RE-AIM 
evaluation framework (Reach, Effectiveness, Adoption, Implementation, Maintenance) for community-based 
interventions using quantitative data from questionnaires and qualitative data from semi-structured interviews 
and focus group discussions. 
Results: Recruitment is ongoing; we plan to invite approximatively 1800 CCS, including 800 with exposure to 
known, and 1000 with exposure to potential ototoxic treatments. In a first step, we will invite eligible CCS aged 
≥18 years at study. Further we will collaborate with an ongoing research project on genetic risks for childhood 
cancer complications in Switzerland. 
Conclusions and outlook: This project presents a novel, simple, and low-threshold approach to screen for hearing 
loss after cancer treatment. Additionally, this patient-centered approach may contribute to lower overall costs, 
improved health, and quality of life for long-term childhood cancer survivors. 
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Background Cancer treatment can cause various long-term side effects, including those that impact ultrasound 
findings. During follow up of childhood cancer survivors (CCSs) we often detected sporadic renal 
angiomyolipomas without histological confirmation (SAMLs), which is why we initiated this study. We compared 
the occurrence of SAML in CCSs to the previously reported data from a non-cancer population, and correlated 
SAML with cancer treatment related factors. 
Methods The cohort included 1098 CCSs (median age at cancer diagnosis (dg) 4.3 years) who had ultrasound 
follow-up (2014–2019). Of the CCSs, 525(48%) were female, 132(12%) had subsequent neoplasms (SNs), and 
110(10%) had genetic syndromes. CCSs were treated for lymphomas 269(24%) and solid tumors 829(76%). None 
of the CCSs had tuberous sclerosis complex (TSC). 
Results SAML developed in 48 (4.4%) CCSs; of these, 20 (42%) had SNs. The coincidence of SAMLs and SNs was 
found in CCSs with a follow-up period exceeding 20 years. The median age at SAML dg was 27.9 years 
(interquartile range (IQR) 22.3–34.1), and the median time to SAML dg was 22.6 years (IQR 17.4–27.6). Twenty-
one (44%) CCSs developed multiple or bilateral SAMLs lesions; of these, six (12%) were in the radiotherapy field. 
SAML occurrence correlated with radiotherapy of the retroperitoneum (1.65-fold higher with 95% CI 0.90–3.02). 
The correlations with other cancer treatment factors and with female sex were less clear. 
Conclusions This study revealed the occurrence of SAMLs in CCSs to be 10 times higher than that in non-cancer 
studies. The current characteristics of CCSs with SAMLs: younger age, and more bilateral or multiple lesions are 
more similar to TSC associated angiomyolipoma. Moreover, we observed a coincidence of SAMLs with SNs. Our 
results support the hypothesis that SAML development in CCSs is not simply a late effect of therapy, and 
indicates other factors are involved. 
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Purpose: The Pediatric Initiative Network (PIN) of the Oncofertility Consortium published recommendations for 
risk stratification of treatment-related gonadotoxicity. These risk levels are not integrated into upfront protocols, 
hindering fertility counseling and referral for fertility preservation. Using these guidelines, we provide a 
comprehensive guide in risk categorization for pediatric/AYA patients newly diagnosed with leukemia/lymphoma 
treated on current era COG protocols. 
Methods: Leukemia/lymphoma phase III new diagnosis treatment protocols from 2000-2021 were evaluated for 
gonadotoxic therapies (alkylating agents, heavy metals, hematopoietic stem cell transplant (HSCT), 
hypothalamic/gonadal radiation). Cumulative alkylating dose was determined for each arm and converted to 
cyclophosphamide equivalent dosing. Patients were grouped as follows: pre-pubertal female, pubertal female 
and male. Level of risk (minimal, significant, high) for gonadotoxicity was determined using the PIN Risk 
Stratification System. Dose calculations and risk stratifications were confirmed by a second reviewer. 
Results: Overall, 26 protocols with 97 treatment arms were reviewed: acute lymphoblastic leukemia (ALL), 11 
protocols (52 arms); acute myeloblastic leukemia (AML), 7 protocols (18 arms); Hodgkin lymphoma (HL), 5 
protocols (16 arms); non-Hodgkin lymphoma (NHL), 3 protocols (11 arms). Overall, 26% of leukemia/lymphoma 
protocols were considered to place patients at high risk in at least one patient group and treatment arm. The 
percent of protocol arms by disease that placed a patient at high risk in at least one group: 23.1% for ALL, 0% for 
AML (no HSCT), 72.7% for NHL, and 31.3% for HL. Males were most commonly at high risk: 25/97 arms (25.8%); 
followed by pubertal females: 4/97 arms (4.1%); and prepubertal females: 2/97 arms (2.1%). All patients who 
received direct gonadal radiation or HSCT were considered high risk. 
Conclusion: This comprehensive list provides uniform gonadotoxic risk stratification across institutions using the 
PIN Risk Stratification System. The majority of protocols evaluated in this project are not highly gonadotoxic. 
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Aim: To build a breast cancer risk prediction model among female Hodgkin lymphoma (HL) survivors using 
radiotherapy-related dose distributions. 
Background: Female HL survivors treated with chest radiotherapy (RT) have a strongly increased risk of 
subsequent breast cancer (BC). Accurate BC risk prediction is important for identifying high risk subgroups, and 
aids treatment planning. Using dose distribution information may improve model predictions. 
Methods: We used data from a case-control sample with 170 cases and 456 controls, nested in a Dutch cohort of 
5-year HL survivors (treated at ages 15-41 between 1965 and 2000) to model relative risks (RRs) for BC. Each
breast was divided into five locations (central portion, four quadrants), and dose to each location was
reconstructed. Associations with dose were estimated using a linear excess relative risk (ERR) model (RR=1+β
Dose) with location-specific radiation dose. Other risk factors were family history of BC, parity, age at first live
birth, and menopausal status. Competing risk was modeled using multiple variables. Absolute BC risk was
estimated by combining age-specific incidence from the Netherlands Cancer registry with cohort BC incidence.
The model will be validated in the US Childhood Cancer Survivor Study cohort.
Results: The ERR/Gy was 0.12 (standard deviation [sd] 0.06). Parity (RR 0.70, sd 0.19) and being menopausal (RR
0.17, sd 0.09) decreased risk, whereas family history (RR 1.21, sd 0.40), older age at menopause (RR per category
1.70, sd 0.31) and older age at first live birth (RR per category 1.14, sd 0.19) increased risk. Estimates of twenty-
year cumulative incidence (from 5 to 25 years after HL) ranged from 0.6% to 48.0% and were well calibrated
after weighing case-control study participants back to the full cohort (expected/observed ratio 115/116).
Conclusion: A novel BC model including location-specific radiation doses can stratify patients into risk groups and
aid HL treatment planning.
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Aim: To characterize inflammation and brain changes induced by chemotherapies in a mouse model of leukemia 
treatment. 
Introduction. Chemotherapy for childhood acute lymphoblastic leukemia (ALL) can cause lasting cognitive deficits 
in survivors. A previous screen conducted by our group identified vincristine (VCR) and doxorubicin (DXR) to have 
induced widespread brain volume loss, consistent with neuroimaging results observed in ALL survivors. Neither 
drug crosses the blood-brain barrier, suggesting an indirect mechanism responsible for the brain deficits. Altered 
pro-inflammatory pathways represent one indirect route to which these drugs exert neurotoxicity. Since insult 
likely occurs acutely, we characterize early brain volume and systemic cytokine levels soon after chemotherapy 
treatment. 
Methods. C57Bl/6J pups were separated into saline-, VCR-, and DXR-treated groups. Treatment was 
administered at postnatal day (P)17 and P19. Magnetic resonance imaging was utilized to scan the brain at pre-
treatment (P14) and post-treatment (P23) timepoints. Immediately after the P23 scan, mice were sacrificed to 
measure plasma cytokine levels. To observe earlier effects, a separate cohort of mice was sacrificed at P20 for 
plasma cytokine measurements. 
Results. Both VCR and DXR produced widespread brain volume loss (37 and 98 out of 183 structures, 
respectively; Q<0.1). At P23, DXR revealed mild inflammation (elevations in IP-10, IL-17, and MIP-2 out of 25 
cytokines), whereas VCR showed decreases in cytokine levels (10 out of 25). At P20, notable pro- inflammatory 
cytokines were elevated: DXR showed increases in IL-6 (p=0.036) and VCR showed elevations in IL-1b (p=0.026). 
Conclusions. DXR and VCR both produce significant volume loss in the brain shortly after chemotherapy 
treatment. These deficits may be associated with elevations in pro-inflammatory cytokines, such as IL-1b and Il-
6. To evaluate the role of cytokines in DXR- and VCR-induced neurotoxicity, cytokine knockout mice will be
employed in future work.
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Aim: To evaluate the effects of regular exercise on the developing brain after cranial radiation therapy (CRT) in 
mice. 
Introduction. Pediatric cancer survivors treated with CRT exhibit neurocognitive deficits. CRT-induces alterations 
in brain volume and cortical regions, which are detectable via magnetic resonance imaging (MRI). Human and 
animal studies have employed exercise as an intervention to ameliorate these deficits. To observe the effect of 
exercise on the developing brain post-CRT, we characterize volume changes across the brain from a juvenile to a 
young adult stage, with mice in standard or exercise housing. 
Methods. Female CD-1 mice were imaged using structural MRI at postnatal day (P)14, then received a 0Gy or 
7Gy dose of cranial irradiation at P16. The mice were scanned post-treatment at P23, P42 and P63. After P23, 
mice were housed in pairs in either a standard cage or a cage equipped with a running wheel for the remainder 
of the study. A linear-mixed effects model was used to evaluate volumetric and cortical thickness changes 
induced by irradiation and exercise. 
Results. After CRT, widespread volume loss was detected across both grey and white matter areas (59 out of 183 
structures; Q<0.1). Exercise mice showed increased brain volume at P42 and P63 (32 and 26 structures out of 
183, respectively; Q<0.1) compared to controls, though this effect was primarily exhibited within the corpus 
callosum and hippocampal regions (4.1% and 10.6% increase at P63; p=0.002 and p<0.001). Exercise also altered 
cortical thickness at P42 and P63. 
Conclusion. While CRT induced widespread volume loss in the brain, exercise caused substantial increases in the 
volumes of certain regions, notably the hippocampus and the corpus callosum. This supports ongoing research 
exploring exercise as a potential intervention for improving neurocognitive outcomes following pediatric CRT. 



Submission 044 

Testicular sperm extraction and reproductive outcomes in male cancer survivors. 

Joyce JM Claessens, MD; Adriaan Penson, MSc; Iris Walraven, PhD; Nike MML Stikkelbroeck, MD PhD; Ewald 
Bronkhorst, PhD; Nicole MA Blijlevens, MD PhD; Catharina CM Beerendonk, MD PhD; 
L. Ramos, PhD; Kathleen WM D’Hauwers, MD PhD, Jacqueline J Loonen, MD PhD

Corresponding author: Joyce J.M. Claessens 
Center of Expertise for Cancer Survivorship, Hematology, Radboud University Medical Center, The Netherlands 
Email address: joyce.claessens@radboudumc.nl 

Aim This study evaluated the outcomes of testicular sperm extraction (TESE) and intracytoplasmic sperm 
injection (ICSI) in men with ejaculatory azoospermia after treatment for cancer. 
Background Since the introduction of TESE in the Netherlands in 2007, cancer survivors who are azoospermic 
after treatment can be offered TESE. Few reports describe the success rate of TESE after treatment for cancer 
and factors associated with successful sperm retrieval. 
Methods This study is a single-center, retrospective observational study. All men who were azoospermic after 
treatment for cancer and who underwent a TESE procedure in the Radboudumc between 2007 and 2020 were 
included for evaluation. Data on cancer diagnosis and treatment, medical and hormonal assessment, TESE 
(sperm retrieval rate, testicular histology), and, if applicable, outcomes of ICSI, were collected by medical chart 
review. Treatment including alkylating agents or radiotherapy exposing the testes, pelvis or hypothalamic-
pituitary region was considered gonadotoxic. 
Results A TESE procedure was performed in 64 men who were azoospermic after cancer treatment. The median 
age at cancer diagnosis was 20.2 years (range, 1.2 to 47.0 years); 53 men had been treated with a regimen 
including chemotherapy and/or radiotherapy of whom 36 had received gonadotoxic treatment. Spermatozoa 
were retrieved in 23 survivors (36%) of whom 7 had received gonadotoxic treatment. Retrieved spermatozoa 
had already been used for ICSI by 19 of 23 survivors. Partners of 10 of these survivors conceived one or more 
pregnancies which resulted in one or more live births (53%); 3 of these survivors had received gonadotoxic 
treatment. 
Conclusions Testicular spermatozoa can be found in cancer survivors, also after gonadotoxic treatment, and 
TESE-ICSI procedures can lead to live births. This insight is important for counseling of survivors regarding the 
possibilities of biological parenthood and referral for TESE. 
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Background: Screening childhood cancer survivors (CCS) at risk for treatment-associated late- complications may 
result in findings of questionable clinical significance. Optimal follow-up for abnormal screening studies is not 
well-established and clinical trials to compare management options after abnormal results are often not 
practical in this population. 
Aim: We used a systematic consensus-methodology to develop expert recommendations for managing abnormal 
findings commonly detected by screening CCS at risk for life-threatening late-complications, specifically 
cardiomyopathy, central vasculopathy, and thyroid dysfunction. 
Methods: Physicians identified as having expertise managing CCS, were recruited for a Delphi study, 73/94 (78%) 
participated. Based on specialty, physicians participated on one or more of 3 anonymous multi-disciplinary 
panels (40-45 physicians each). Panelists were asked about their screening practices related to CCS and 
recommendations for management of abnormal findings commonly detected on screening-studies. Questions 
were scenario-based, primarily opened-ended, and delivered electronically. Responses were coded, tallied, and 
shared with panelists in iterative rounds asking them to agree or disagree with recommendations, working 
toward consensus (defined a priori >= 90% agreement) and understanding clinical rationale for disagreement. 
Results: Three rounds of questionnaires administered over 12 months were required for panelists to reach 
consensus or agreement on management recommendations, identify areas of controversy, and elucidate 
rationale for clinical decision-making. All panelists participated in rounds one and two, and all but 1 participated 
in round 3. Of 126 management decisions panelists reached consensus on 57 (45%), agreement on 32 (25%), 
and 37 (29%) recommendations remain controversial (<75% panelists agree). Proportion of recommendations 
reaching agreement was higher for CCS at risk for cardiomyopathy (75%) and central vasculopathy (74%) than 
thyroid dysfunction (61%). 
Conclusions: Systematic consensus-methodology can be used to develop expert recommendations and identify 
areas of controversy in managing abnormal findings detected by screening CCS and may be useful to guide 
clinical practice. 
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Ultrasound for guided intrathecal injections in juvenile mice 
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Aim: To develop a juvenile mouse model of CNS-targeted acute lymphoblastic leukemia (ALL) treatment using 
ultrasound-guided intrathecal injections. 
Background: ALL is the most common cancer in children and combination chemotherapy is the standard 
treatment protocol. One key part of treatment is targeting of the CNS, principally with methotrexate (MTX). The 
administration of drugs through this route is challenging in mouse models due to the small target space, 
exacerbated in investigations at juvenile stages. 
Methods: To evaluate success of an ultrasound-guided injection, 20 postnatal day 16-23 CD-1 mice were injected 
intrathecally with an MRI contrast agent (ProHance) in the lumbar region (L5/L6) of the spine. Subsequent brain 
delivery was verified post-injection by magnetic resonance imaging (MRI). Images were segmented into regions 
of the olfactory bulbs, fourth ventricle, and neocortex to evaluate increases in signal intensity, and values were 
compared between Prohance- and saline-treated mice. 
Results: The lumbar vertebrae and intrathecal space were visualized using ultrasound. A success rate of 80% was 
achieved, determined by contrast agent signal in the brain in MR images. Both the olfactory bulbs and fourth 
ventricle had higher intensity means in the Prohance-treated group compared to the saline-treated group. 
Unsuccessful injections were identified by a lack of signal increase. 
Conclusion: Ultrasound imaging offers a strategy for targeting intrathecal injections in juvenile mice. Using a 
mouse model of this technique is advantageous to evaluate outcomes after CNS- targeted delivery. These 
methods will be used to investigate brain toxicity of CNS-targeted MTX, as compared to systemic delivery, and to 
elucidate the underlying mechanisms. 



Visualization of lumbar vertebrae and intrathecal space using ultrasound. The (A) L5 spinous process, (B) IT 
space, and (C) L6 spinous process and ilium were visualized. MR images are provided on the right for anatomical 
reference, with dotted boxes placed in approximately equivalent locations for visual guidance. 
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Aim: To evaluate brain volume changes after systemic methotrexate (MTX) treatment in a juvenile mouse model. 
Background: MTX is the backbone of chemotherapy for pediatric acute lymphoblastic leukemia (ALL) and is 
delivered through all phases of treatment. While five-year survival rates exceed 90%, survivors may display late 
neurocognitive deficits affecting quality of life. 
Methods: CD-1 mice were split into two groups, MTX-treated (n=22) and saline-treated (n=21). Mice were given 
MTX (5 mg/kg) or saline intravenously under isoflurane anaesthesia at postnatal day 17 (P17) and P19. In vivo 
manganese-enhanced magnetic resonance imaging (MEMRI) was used to evaluate longitudinal brain volume 
changes in mice at timepoints P14, P24, P42, and P63. A linear mixed-effects model was used to model structural 
changes across images and included fixed-effect terms for age, treatment, administration route, and their 
interactions. Random-effect terms accounted for individual and litter variability. 
Results: Widespread brain volume loss was seen immediately after systemic MTX administration (98/183 
structures showed volume decrease at P24). Most structures showed a trend to an increased growth rate such 
that volumes recovered by P63. The increased growth rate was statistically significant in the striatum and frontal 
cortex. 
Conclusion: Systemic MTX treatment causes acute volume loss followed by a gradual recovery. This may have 
implications for the brain impact of MTX in childhood cancer survivors. Additional comparison of CNS-targeted 
MTX will be important to form a full picture of MTX’s potential impacts. 
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Background and Aim: Adamantinomatous craniopharyngiomas are challenging intracranial tumours associated 
with significant morbidity. Management includes surgery and radiotherapy, with a shift towards more 
conservative surgery in recent years, aimed at preserving hypothalamic function. The aim of this study was to 
look at the management at our centre over a period of 60 years. 
Method: All craniopharyngioma patients treated at Birmingham Children’s Hospital from 1957-2018 were 
identified from the West Midlands Regional Children’s Tumour Registry. 
Results: There were 52 cases with 82% between 5-15years of age at diagnosis. 
Visual symptoms were the commonest presenting feature (63%) followed by headache (48%). 
First definitive surgery included gross total resection (GTR) in 14 patients, subtotal resection (STR) in 22 and STR 
with adjuvant radiotherapy in 7 patients. 7 patients had progression and 15 underwent further surgery. 
Radiotherapy was used in 14/15 patients who had not previously received radiotherapy, with the other 
undergoing a GTR. There were 10 deaths, 9 from tumour related reasons and 1 from pulmonary embolism. 
Where data was available at follow up, all patients had at least one endocrinopathy, with 38/45 (84%) patients 
having diabetes insipidus and 31/36 (86%) having growth hormone deficiency. Hypothalamic obesity was 
identified in 14/36 (39%) patients. 7 developed cerebrovascular late complications out of which 2 underwent 
revascularisation surgery. 
Conclusion: This experience is consistent with the literature that it is extremely rare for the patient to be 
clinically unaffected, and survivors suffer from a number of complications, either from the disease or from the 
effects of treatment. 
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Association Between Organ System Impairments and Fatigue in Adolescent Cancer Survivors: A Report from the St. 
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Background: Adolescent survivors of childhood cancer have chronic health conditions (CHCs) that may contribute 
to fatigue, poor adaptive physical function, and peer relations. Purpose: To examine associations between CHCs, 
fatigue, adaptive physical functioning, and peer relations in adolescent cancer survivors (ACS).  
Methods: Moderate to severe pulmonary, cardiovascular, neurological, endocrine, and musculoskeletal CHCs 
were clinically ascertained in ACS (N = 476, age at diagnosis: 3.4±2.4 years, age at assessment: 14.8±2.0, 50.0% 
male, 27.5% survivors of ALL) using the Common Terminology Criteria for Adverse Events v. 4.03. Fatigue and 
peer relationships were self-reported using PROMIS-Short Form questionnaires (t- scores [mean=50, standard 
deviation=10]). Adaptive physical function was assessed using the timed up and go (TUG) test (seconds (s)) and 
the Bruininks-Oseretsky Test of Motor Proficiency (BOT-2) percentile rank (%tile). Generalized linear models 
were used to examine associations between CHCs (disease-specific and total count), fatigue, adaptive physical 
functioning, and peer relationships.  
Results: Survivors who had moderate to severe pulmonary (43.34±13.10 vs 41.06±11.39; p=0.05) or neurological 
CHCs (45.11±12.72 vs 40.70±11.60; p<0.01) reported more fatigue. Survivors with ≥5 CHCs reported more 
fatigue (52.55±4.88 vs. 41.23±1.54 p=0.03), lower peer relationship quality (53.1±1.03 vs 55.1±1.34, p<0.01), 
slower TUG times (8.01±0.66 vs. 4.85±0.21s; p<0.01), and lower BOT-2 %tile (4.33±11.81 vs 46.40±3.80%tile; 
p<0.01) compared to those with no CHCs. Participants that reported a fatigue t-score of ≥50 also reported lower 
peer relationship quality (44.97±9.93 vs. 53.37±10.15, p<0.01), had slower TUG times (5.98±1.93 vs 5.16±1.61; 
p<0.01), and BOT-2 %tile (26.50±23.56 vs 42.14±29.88; p<0.01) compared to those reporting fatigue t-scores 
<50.  
Conclusion: Adolescent survivors with neurological, pulmonary and ≥5 CHCs experience greater fatigue, worse 
peer relationships, and poorer adaptive physical functioning. Higher fatigue is associated with lower peer 
relationship quality and adaptive physical function. Interventions to manage CHCs and to remediate fatigue are 
needed in early survivorship. 
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Background: Passive exposure to cigarette smoke has negative effects on respiratory health. Childhood cancer 
survivors (CCS) are at an increased risk for pulmonary disease due to treatment regimens that may harm the 
respiratory system. The objective of this study was to evaluate the prevalence of parental smoking and effects 
on pulmonary outcomes in childhood cancer survivors. 
Methods: As part of the Swiss Childhood Cancer Survivor Study, we sent a questionnaire to survivors aged ≤19 
years who were diagnosed with cancer between 1976–2010 and survived >5 years. Parents completed the 
questionnaire for survivors aged <16. Participants reported on pulmonary outcomes including chronic cough 
persisting for longer than 3 months, recurrent pneumonia, and asthma, and on parental smoking status. We 
used logistic regression models adjusted for age and sex to investigate the association between parental 
smoking and pulmonary outcomes. 
Results: Our study included 1331 survivors (response rate 71%). Median age at survey was 15 years (interquartile 
range [IQR] 12–17). Eighteen percent of mothers reported active smoking and an additional 22% were ex-
smokers. Among fathers, 22% were active smokers and 23% ex-smokers. Chronic cough was reported by 42 
survivors (3%), recurrent pneumonia by 65 (5%), and asthma by 94 (7%). Survivors exposed to mothers who 
were active smokers were more likely to report chronic cough (OR=2.4; 95% CI 1.2–4.9) in comparison to non-
smoking mothers. We found no association with asthma or pneumonia and no association with paternal 
smoking. 
Conclusion: This study found that a substantial proportion of CCS had parents who smoked. Exposure to 
maternal smoking was associated with higher prevalence of chronic cough in survivors. We should increase 
investments to counsel and support families with a cancer patient or survivor in their efforts to quit smoking. 
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Aim. The objective of this cross-sectional study, part of the multidisciplinary multicenter Dutch Childhood Cancer 
Survivor (CCS) Study Late Effects 2 (DCCSS LATER-2), is to assess the prevalence of and risk factors for 
hyposalivation and xerostomia in CCS with a long-term follow-up exceeding 15 years. 
Methods. From February 2016 until March 2020, 292 CCS were included. Data with regard to gender, age at 
study, diagnosis, age at diagnosis and treatment characteristics were collected, as well as unstimulated (UWS) 
and stimulated whole salivary flow rate (SWS). Participants filled out the Xerostomia Inventory (XI). The 
associations between UWS, SWS and Xerostomia were explored with the Chi-Squared Test. Poisson regression 
analyses were used to evaluate the association between potential risk factors and occurrence of hyposalivation. 
Results. Hyposalivation was present in 32.0% (UWS) and 31.7% (SWS) of CCS. The prevalence of hyposalivation 
was much higher than the prevalence of xerostomia (9.4%) and hyposalivation and xerostomia were not 
significantly correlated. Risk factors for hyposalivation were female gender and a higher dose of radiotherapy 
(>12 Gy) to the salivary glands. 
Conclusions. Considering the importance of saliva for oral health, screening for hyposalivation in CCS is 
recommended in order to provide optimal oral supportive care aimed to improve oral health. 

Key words: childhood cancer, late effects, decreased salivary flow rate, hyposalivation, salivary gland 
dysfunction, xerostomia, cancer survivors, oral health 
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Purpose: In typically developing children, there is a large body of literature demonstrating associations between 
parent and child functioning in early childhood, and beyond. Retinoblastoma, the most common ocular cancer in 
children, is frequently diagnosed in early childhood. As such, these children represent an ideal population in 
which to examine associations between parent and child functioning over time. The objective was to examine 
associations between parenting stress when children were young and psychological functioning of survivors at 
school age. 
Methods: Pediatric patients with retinoblastoma were enrolled on an institutional treatment trial which included 
serial psychological assessments. Questionnaires were completed at diagnosis, age 5 and age 
10. At diagnosis and age 5, parents completed the Parenting Stress Index (parent- and child-related stress). At
age 10, parents completed the BASC-2 and survivors completed the PROMIS Profile.
Results: Sample included 64 participants (MAgeatDiagnosis=1.35 years, SD=1.19; 50% female; 65.6% White).
About half (56.3%) had unilateral disease and 65.6% underwent enucleation. Parent-related parenting stress at
diagnosis was associated with parent-report of child behavioral symptoms at age 10 [r(61)=.29, p<.03]. Parenting
stress at age 5 was associated with parent-report of child externalizing [child-related: r(43)=.42, p<.01] and
internalizing problems [child-related: r(43)=.38, parent-related: r(43)=.33, p’s<.05], behavioral symptoms [child-
related: r(43)=.58, parent-related: r(43)=.41, p’s<.01], and adaptive skills [child-related: r(43)=-.68, parent-
related: r(43)=-.48, p’s<.001] at age 10. Finally, parenting stress at age 5 was associated with survivor report of
anxiety [child-related: r(42)=.34, p<.03; parent-related: r(42)=.40, p<.01] at age 10.
Conclusions: Understanding the impact that parent functioning may have on child development is paramount. In
this longitudinal study, parenting stress assessed when children with retinoblastoma were young was associated
with child- and parent-report of child psychological symptoms at age 10. As such, targeting parent stress at the
time of diagnosis and treatment may have lasting impacts on child outcomes years later.
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Background. With one in four childhood cancer survivors (CCS) reporting symptoms of chronic fatigue, it is 
important to screen for and monitor fatigue regularly. Early identification of persons with fatigue symptoms and, 
subsequently, providing a personalized intervention can hopefully help to prevent (severe) fatigue to become 
chronic. Several instruments to measure fatigue exist, although none are validated for use in CCS specifically. 
Aim: To present norm values and psychometric properties of an easy to use fatigue screening instrument, the 
Short Fatigue Questionnaire (SFQ), and a well-known multidimensional fatigue questionnaire, the Checklist 
Individual Strength (CIS), in a nationwide cohort of CCS. 
Methods. 2073 participants were included from the Dutch Childhood Cancer Survivor Study (DCCSS) LATER 
cohort. Convergent validity (correlation with other fatigue questionnaires), structural validity (confirmatory 
factor analysis) and internal consistency (Cronbach’s alpha) were calculated for the CIS and SFQ. In addition, 
test-retest reliability (correlation, intraclass correlation coefficient (ICC) and weighted Cohen’s kappa item scores 
(Kw) between two measurements within one week), and a cut-off score to indicate severe fatigue, using the 
validated CIS-fatigue severity subscale cut-off point of 35 as golden standard, were determined for the SFQ. 
Results. Pearson’s correlations between CIS/SFQ and other fatigue questionnaires were high (>0.8), indicating 
good convergent validity. Confirmatory factor analysis resulted in a four-factor solution for the CIS and a one-
factor solution for the SFQ with Cronbach’s alpha for each (sub)scale showing good to excellent values (>0.8). 
Test-retest reliability of the SFQ was adequate (Pearson’s correlation 
= 0.88; ICC = 0.946; Kw ranged 0.31-0.50) and a cut-off score of 18 showed good sensitivity and specificity scores 
(92.6% and 91.3% respectively). 
Conclusion. The current study shows that the SFQ and CIS are good instruments to assess severe fatigue in CCS. 
A cut-off score of 18 for the SFQ was proposed to easily indicate persons who experience severe fatigue. 

Funding. The DCCSS LATER program was funded by KIKA/ODAS (grant 171 ‘DCOG LATER program’) and the Dutch 
Cancer Society (grant KUN 2014-6985). 
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Purpose: Heavy metals (HM) are gonadotoxic agents, but controversy exists regarding the extent of damage 
caused, if any. The purpose of this study was to examine the effect of HM exposure on ovarian reserve, as 
measured by anti-Mullerian hormone (AMH), among adolescent cancer survivors. 
Methods: This retrospective review included females aged 9-21 years, who were ≥1 year from cancer treatment 
completion, which included HM therapy but no other gonadotoxic exposures. 
Demographic factors, treatments, and AMH levels since completion of treatment were abstracted. Survivors 
were classified based on their last AMH measurement (normal/low) using the assay-specific reference range. 
Associations between demographic/treatment factors and AMH categories were evaluated using Fisher’s exact 
tests. 
Results: This analysis included 40 survivors: 27 (67.5%) survivors of osteosarcoma and 13 (32.5%) of other solid 
tumors. The mean age at cancer diagnosis and last AMH measurement were 10.74.7 years and 17.52.9 years, 
respectively. Nearly all survivors received cisplatin [n=38 (95.0%)], 2 (5.0%) received carboplatin, and 9 (22.5%) 
had unilateral oophorectomy. AMH levels were normal in 32 (80.0%) survivors and low in 8 (20.0%). Cancer 
diagnosis was associated with low AMH (29.7% of bone tumor vs. 0% of other solid tumor, p=0.037); however, 
cisplatin dose (<480mg/m2 vs. ≥480mg/m2) did not reach statistical significance (30.4% vs. 6.7%, p=0.114). 
AMH was not associated with age at diagnosis (p=0.761), age at last AMH (p=0.539), history of oophorectomy 
(p=0.655), or receipt of depot leuprolide during cancer treatment (p=0.563). 
Conclusion: One in five adolescent cancer survivors who received HM as their sole gonadotoxic exposure had 
diminished ovarian reserve. These data support that there is a small, but present, risk for gonadal damage after 
HM chemotherapy in the absence of other gonadotoxic agents. Our findings align with the HM risk assignment 
of minimally increased risk for gonadal dysfunction/future infertility. 
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Purpose: Childhood cancer survivors (CCS) experience many long-term health problems that can be addressed 
with survivorship care, which is recommended for all cancer survivors. However, many CCS do not have access to 
survivorship care and do not receive recommended care. We reviewed the empirical evidence of disparities in 
survivorship care for CCS. 
Methods: This systematic review searched PubMed, CINAHL, and PsycINFO for studies on survivorship care for 
CCS (PROSPERO: CRD42021227965) and abstracted the presence and absence of disparities in care based on 
patient characteristics. Risk of bias used QUIPS for prognostic factor research; quality of evidence (QoE) was 
assessed using GRADE. 
Results: A total of 19 studies reported in 56 publications from 2002 to 2020 were included. The most frequently 
studied disparities were among subgroups based on cancer treatment (N=14), biological sex (N=12), current age 
(N=12), insurance status (N=11), cancer diagnosis (N=10), age at diagnosis (N=9), and race or ethnicity (N=9). 
Less frequently studied disparities were regarding income (N=6), geographic area (N=6), employment (N=5), 
insurance type (N=5), education (N=3). There was high QoE of disparities in survivorship care engagement for 
those of non-white race, Hispanic ethnicity, and being uninsured. Most of the evidence indicated that being 
unemployed and older age are associated with disparities (moderate QoE). Lower QoE was found for disparities 
in survivorship care by age at diagnosis, time since diagnosis, insurance type, cancer diagnosis, geographic area, 
educational attainment, sex, cancer treatment, and income. 
Conclusions: Across identified research, we found high quality of evidence that non-white race or Hispanic 
ethnicity and lack of insurance are associated with disparities in survivorship care. Nonetheless, some variables, 
such as employment, income, insurance type, education, cancer diagnosis, age at diagnosis, time since diagnosis, 
cancer treatment, geographic area, sex, and self-identified gender, have been suggested in individual studies 
that require further investigation. Future prospective research is needed to fully understand disparities faced by 
childhood cancer survivors. 
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Purpose: We aimed to assess the impact of the COVID pandemic on survivorship services at our centre, 
specifically on the use of distant follow-up. 
Methods: We analyzed the 3-monthly trends in survivorship care at our centre from March 2020 to March 2022 
compared to corresponding periods of previous years. The number of distant follow-ups (DFUs) as a proportion 
of total was compared to 2019 using the Fisher’s exact t-test. 
Results: When analyzed by 3-month periods, DFUs as a proportion of total visits during the months March 15 - 
June 30 constituted 99% (266/268) in 2020 and 27% (75/271) in 2021, compared to 6.8% (30/436) in 2019 (p < 
0.0001). For the period Jan 1 - March 15, DFUs were 26% (86/329) of total in 2021 and 46% (201/469) in 2020 
compared to 10% (30/288) in 2019 (p < 0.0001); for the period July 1- 
September 30, 50% (96/192) in 2020, 44% (55/123) in 2021 compared to 11.7% 
(30/255) in 2019 (p < 0.0001) and for the period October 1 - December 31, 50% 
(145/290) in 2020 and 27.6% (39/141) in 2021 compared to 7.5% (30/400) in 2019 (p < 0.0001). There were only 
22 clinic follow-ups during the third wave in January 2022, but 288 visits in February-March 2022, and 76 DFUs 
(19.9%). Telephone (59%) remains the most preferred mode of DFU, WhatsApp and video calls (33%) and email 
(8%) are other effective modes. 
Conclusions: There was a decrease in in-person follow-ups and increase in distant follow-ups starting the first 
few months of the pandemic which, in general, mirrored the pandemic ‘waves’ in India. While in-person visits 
steadily increased after October 2020 and reached pre-pandemic numbers, distant follow-ups continued to be 
higher than pre-pandemic. However since February 2022- post the third wave in India- DFUs have decreased in 
favor of in-person visits, possibly since most survivors are now vaccinated. 
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Aim To evaluate how cumulative burden of clinically symptomatic, self-reported outcomes in childhood cancer 
survivors (CCS) compares to a sibling control group and to explore how the burden corresponds to levels of care 
proposed by previous risk stratifications. 
Background and methods The DCCSS LATER cohort includes five-year CCS diagnosed 1963-2001. We invited 
eligible survivors and siblings, who did not have a history of pediatric malignancy, to complete a questionnaire 
on i.a. health outcomes. Self-reported outcomes were validated by questionnaire data on reported medication 
use or by medical record review. Missing data on clinically symptomatic outcomes in CCS for whom no 
questionnaire data were available were imputed with predictive mean matching. We calculated the mean 
cumulative count (MCC) for symptomatic self-reported outcomes. Furthermore, we calculated 30-year MCC for 
groups of CCS based on primary cancer diagnosis and treatment, ranked their 30-year MCC and compared the 
ranking to levels of care according to previous risk stratifications. 
Results At end of follow-up (median 18.5 years after five-year survival), 46% of CCS had at least one clinical 
symptomatic outcome. At 30 years post diagnosis, CCS experienced 2.8-times more health conditions than 
siblings (MCC=0.79, 95% CI: 0.74-0.85 and MCC=0.29, 95% CI: 0.25- 0.34, respectively). CCS’s burden of clinically 
symptomatic outcomes consisted mainly of endocrine, vascular and gastrointestinal conditions and varied by 
primary cancer type. The ranking of the 30-year MCC often did not correspond with high, moderate and low 
levels of care in existing risk stratifications. 
Conclusion CCS experience a high cumulative burden of clinically symptomatic outcomes that was not 
completely reflected by current risk stratifications. Choices for survivorship care should extend beyond primary 
tumor and treatment parameters, and should consider also including CCS’s current morbidity. 
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BACKGROUND Long-term follow-up (LTFU) care for childhood cancer survivors (CCSs) is essential to improve and 
maintain quality of life. The PanCare Survivorship Passport (SurPass) is a tool which aids in the delivery of 
adequate LTFU care. Based on medical information entered into a treatment summary, the SurPass creates a 
care plan tailored to each individual CCS. The most recent version of SurPass, v2.0, allows for semi-automated 
data retrieval from electronic health information systems, making use of the tool more time-efficient. During the 
European PanCareSurPass project, SurPass v2.0 will be implemented and evaluated at six LTFU care clinics in 
Austria, Belgium, Germany, Italy, Lithuania and Spain. 
AIM To inform on the best implementation strategy, we aimed to identify barriers and facilitators for the 
implementation of SurPass v2.0 with regard to the care process and ethical, legal, social, and economical 
aspects. 
METHODS An online, semi-structured survey was distributed to 75 stakeholders (LTFU care providers, LTFU care 
program managers and CCSs) affiliated with one of the six centres. 
RESULTS Respondents from 5/6 centres considered lack of time and/or (financial) resources as potential barriers. 
We also identified gaps in knowledge concerning ethical and legal issues, such as which parties will gain access to 
SurPass data and whether data storage on the SurPass platform in Italy is legally allowed. CCSs from 5/6 centres 
expressed potential increased anxiety upon receiving a SurPass. Among identified facilitators were all institutions 
having access to electronic medical records and staff of 5/6 centres having previous experience with SurPass or 
similar tools. 
CONCLUSION We provided an overview of contextual factors that may hamper or benefit SurPass 
implementation at each of the six centres. Solutions should be found to overcome any lack of resources and 
further addressing of potential ethical and legal issues is essential to fill remaining knowledge gaps. 
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Introduction Treatment for childhood-onset craniopharyngioma (CO-CP) has shifted from complete to limited 
resection aiming to avoid additional hypothalamic morbidity. Up to 90% of CO-CP patients develop growth 
hormone deficiency (GHD). GH replacement therapy (GHRT) is of high importance for linear growth and 
metabolic state. Hardly any studies evaluated the optimal time to start GHRT in relation to tumor progression or 
recurrence. Our aim was to assess the effect of GHRT and its timing in CO-CP on tumor progression/recurrence. 
Methods Patients with CO-CP diagnosed between 2001 and 2021, with at least one year of follow-up were 
included. Tumor progression/recurrence was defined as tumor progression/recurrence requiring intervention. 
Kaplan Meier and multivariable cox regression analyses were estimated for tumor progression/recurrence. 
Comparisons were made between CO-CP patients with GHRT and without GHRT. Of the CO-CP patients receiving 
GHRT, those given GHRT ≤ 1 year of CO-CP diagnosis were compared to those given GHRT >1 year after CO- CP 
diagnosis. 
Results Of 59 CO-CP patients, 52 were diagnosed with GHD and 51 (86.4%) received GHRT. Sixteen CO-CP 
patients (31.4%) developed tumor progression/recurrence during GHRT compared to four CO-CP patients 
(50.0%) without GHRT. Mean progression free survival (PFS) did not differ between CO-CP patients with or 
without GHRT (GHRT: 5.55 years 95% CI 3.74 - 7.36 vs. no GHRT: 3.69 years 95% CI 1.44 - 5.93). Of CO-CP 
patients who started GHRT ≤1 year after CO-CP diagnosis, 36.4% developed tumor progression/recurrence 
compared to 27.6% of CO-CP patients who received GHRT > 1 year after diagnosis (PFS: 8.45 years CI 95% 5.54 – 
11.36 vs. 7.99 years CI 95% 6.03 – 9.94). Limited surgery was associated to tumor progression/recurrence (HR 
6.99 CI 95% 2.10 – 23.25). 
Conclusion GHRT does not seem to influence tumor progression/recurrence in CO-CP. These results support 
early initiation of GHRT in CO-CP patients aiming to optimize linear growth and metabolic outcome. 
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Aim - To develop European harmonized recommendations for long-term follow-up (LTFU) care for topics not yet 
addressed by the International Late Effects of Childhood Cancer Guideline Harmonization Group (IGHG). 
Background - Long-term follow-up care for childhood, adolescent and young adult (CAYA) cancer survivors is 
essential to preserve health and quality of life (QoL). Evidence-based guidelines are needed to inform optimal 
surveillance strategies, but many topics are yet to be addressed by the International Late Effects of Childhood 
Cancer Guideline Harmonization Group. Therefore, the PanCareFollowUp Recommendations Working Group 
collaborated with stakeholders to develop European harmonised recommendations in anticipation of evidence-
based IGHG guidelines. 
Methods - The PanCareFollowUp Recommendations Working Group, consisting of 23 late effects specialists, 
researchers and survivor representatives from nine countries, collaborated in the first Europe-wide effort to 
provide unified recommendations in anticipation of evidence-based guidelines. A pragmatic methodology was 
used to define recommendations for topics where no evidence-based IGHG recommendations exist. The 
objective was to describe the surveillance requirements for high-quality care, while balancing the different 
infrastructures and resources across European health care systems. The process included two face-to-face 
meetings and an external consultation round involving 18 experts from 14 countries. 
Results - 25 harmonised recommendations for LTFU care were developed collaboratively and address topics 
requiring awareness only (n=6), awareness, history and/or physical examination (n=9), or additional surveillance 
tests (n=10). 
Conclusions - The PanCareFollowUp Recommendations, representing a unique agreement across European 
stakeholders, emphasise awareness among survivors and health care providers in addition to tailored clinical 
evaluation and/or surveillance tests. They include existing IGHG guidelines and additional recommendations 
developed by a pragmatic methodology, and will be used in the Horizon 2020-funded PanCareFollowUp project 
to improve health and QoL of CAYA cancer survivors. 
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Aim - To facilitate the implementation of long-term follow-up care for childhood cancer survivors across Europe 
by developing a person-centred and guideline-based model. 
Background - Long-term follow-up care, although endorsed, is not available for the majority of adult survivors of 
childhood, adolescence and young adult (CAYA) cancer. Barriers to implementation include lack of time, 
knowledge, personnel and funding. Sustainable solutions are urgently needed to address the needs of CAYA 
cancer survivors to improve quality of life and reduce the burden of late effects on survivors, health care systems 
and society. The European Union-funded PanCareFollowUp project, initiated by the Pan- European Network for 
Care of Survivors after Childhood and Adolescent Cancer, was established to facilitate the implementation of 
person-centred survivorship care across Europe. 
Methods - The PanCareFollowUp Care Intervention was co-developed with survivors as part of the 
PanCareFollowUp project. It is a person-centred approach to survivorship care, supported by guidelines and with 
flexibility to adapt to local healthcare settings. The Care Intervention consists of three steps: 1) pre-visit 
completion of a Survivor Questionnaire (by the survivor) and Treatment Summary (by the health care provider 
(HCP), 2) a clinic visit including shared decision-making, and 3) a follow-up call to finalise the individualised 
Survivorship Care Plan. 
Results - We developed the key components of the PanCareFollowUp Care Intervention: a PanCareFollowUp 
Survivor Questionnaire, Treatment Summary template, Survivorship Care Plan template, and educational 
materials for HCPs and survivors. Wide implementation of the PanCareFollowUp Care Intervention will be 
supported with a freely distributed Replication Manual upon completion of the PanCareFollowUp project. 
Conclusions - The PanCareFollowUp Care Intervention will support implementation of person-centred, guideline-
based LTFU care in different health care settings across Europe to improve survivors’ health and wellbeing. 

Supporting figure: See next page. 
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Background/Aim: Childhood cancer and its late effects may affect long-term health-related quality of life 
(HRQOL). We aimed to investigate health-related quality of life in European childhood cancer survivors and 
compare it between countries. 
Methods: Within PanCareLIFE, Switzerland (CH), France (FR), the Czech Republic (CZ), the Netherlands (NL) and 
Germany (DE) contributed HRQOL (Short Form 36), sociodemographic, cancer- and treatment-related data from 
5-year childhood cancer survivors, diagnosed before age 19 years and aged >=25 years at study. We compared
physical and mental HRQOL between countries using multivariable linear regressions adjusting for age at survey,
sex, education, age at cancer diagnosis, tumour type, and cancer treatment. To adjust for differences in
demography, we weighted survivors in each country according to the age and sex distribution of Dutch survivors.
Results: 8235 survivors participated (860 CH, 254 FR, 602 CZ, 1793 NL, 4726 DE); 52% were women, mean age
was 8.6 years at diagnosis and 32 years at survey. Overall, HRQOL was comparable to German norm data. Swiss
survivors had the highest physical HRQOL (coeff. 5.4, 95%CI 4.2 to 6.6), followed by DE (1.8, 0.8 to 2.9), CZ (1.4, -
0.4 to 3.1), FR (0.6, -1.4 to 2.7) and NL
(ref). Mental HRQOL was also highest in CH (0.3, -1.1 to 1.7), followed by NL (ref), DE (-0.8, -2.0 to 0.3), CZ (-1.0, -
2.8 to 0.7) and FR (-5.7, -8.0 to -3.3). Female sex, limited education, having survived a bone or CNS tumour, and a
combination of radiotherapy, chemotherapy and surgery were associated with low physical HRQOL. Limited
education was associated with low mental HRQOL.
Conclusions: Overall, we found that HRQL is good in European CCS. International differences might reflect
differences in HRQOL of the general population, differences in treatment, follow-up care or social and
educational resources of survivors, or also methodological differences between studies.
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Central nervous system (CNS) tumors are the second most common pediatric cancer; survivors develop chronic 
medical conditions and complex care needs. While telemedicine is accelerating, its effectiveness has not been 
assessed in pediatric CNS tumor survivors. We evaluated the experiences of those seen through our Pediatric 
Neuro-Oncology Survivorship Clinic at Dana- Farber/ Boston Children’s Cancer and Blood Disorder Center. 
Patients and caregivers who had a multi-disciplinary telemedicine survivorship appointment from January 2021 
through March 2022 were invited to participate in an anonymous survey which included questions on 
demographics, travel, equipment, experiences with telehealth, and preferences for telehealth utilization. Thirty-
three adult survivors and 41 caregivers participated in the study (45% response rate). The majority of 
respondents agreed or strongly agreed that telemedicine visits started on time (97%, N=65), scheduling was 
convenient (97%, N=59), clinicians explained things in an easy-to-understand way (97%, N=59), listened carefully 
and addressed concerns (93%, N=56), and spent enough time with them (95%, N=56). However, only 58% 
(N=35) of respondents agreed or strongly agreed they would like to continue with telemedicine and only 48% 
(N=32) agreed telemedicine was as effective as office visits. In our univariable analysis, the majority of 
respondents reported telemedicine as better with regards to travel time (82%, N=60), convenience (68%, N=50), 
wait time (70%, N=50), and ease of scheduling (56%, N=40), while the majority reported office visits as better 
with regards to personal connection (58%, N=41). 
Survivors were more likely than caregivers to prefer office visits for personal connection (72% vs 46%, p=0.027). 
The most common telemedicine difficulties were using the system (15%, N=11) and asking questions they would 
normally ask in clinic (19%, N=14). While multi- disciplinary telehealth may improve care efficiency and 
accessibility for pediatric CNS tumor survivors, initiatives to improve personal connection are necessary to 
optimize patient satisfaction. 
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Purpose of Study: Describe the use of Carotid Ultrasound (CU) in Childhood Cancer survivors. 
Summarized Description of Project: Background: Due to increased risk of stroke in survivors of childhood cancer 
with history of radiation therapy (RT) to the head/neck/chest, the Children’s Oncology Group Guidelines 
recommend carotid ultrasound (CU) when clinically indicated or 10 years after RT ≥ 40Gy to the neck. Yet, the 
use of CU has not been previously described. Methods: 8,693 childhood cancer survivors (median age at 
diagnosis 8.0 years, range 0-20; median age at evaluation 37.4, range 18-65) diagnosed between 1970-1999 
were asked if they had ever had CU. Prevalence ratios (PR) were calculated. Age and sex-adjusted multivariable 
Poisson regression models evaluated factors associated with CU. 
Results: 4.9% (427) of survivors had a history of stroke and 28% (2,442) had a history of any cardiovascular 
disease (CVD). Of these, 40.0% (171) with a history of stroke and 28.6% (748) with any CVD had CU. 
Comparatively, 14.6% (1,404) without a stroke and 11.1% (798) without any CVD had a CU (both p<0.0001 vs 
those with condition). Among survivors without CVD, having seen a primary care physician was not associated 
with CU (PR 0.84 95% CI 0.58-1.25, p = 0.36), while seeing a cancer specialist (PR 1.83 95% CI 1.23-2.79, p = 
0.036) was associated with increased likelihood of CU. History of anthracyclines or RT to the neck were 
associated with higher prevalence of CU. RT to the neck exhibited a dose-response relationship (Table). 
Conclusions: CU was more common among survivors with a history of stroke or other CVD. In those without CVD, 
CU use was associated with anthracyclines and RT dose exposures and with care provided by a cancer specialist. 
A high proportion (70%) of survivors who received >40Gy RT to the neck have never had a CU. 
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BACKGROUND In current clinical practice, recommendations regarding social restrictions for children with cancer 
are often not evidence-based. Critically reviewing the evidence and recommendations is therefore of great 
importance as these social restrictions (e.g. swimming, school attendance, sports) can impair the quality of life of 
these children severely. Therefore, a clinical practice guideline (CPG) was developed to establish an overview of 
the available evidence and provide recommendations for clinicians, children and their parents. 
METHODS A systematic literature review was performed, including dual appraisal of all citations. The GRADE 
methodology was used to assess, extract and summarize the evidence. A comprehensive multidisciplinary panel 
was assembled, comprising 21 professionals and patient representatives. Multiple in-person meetings were held 
to rank outcomes, discuss evidence, complete evidence-to- decision frameworks and formulate 
recommendations. Final recommendations were unanimously supported by all panel members. 
RESULTS Nine studies, including more than 1,400 children, with various study designs formed the evidence base 
for the recommendations. Considering the limited amount of studies in children with cancer, additional evidence 
was also extracted from adult guidelines. Our experts assessed all evidence and translated it, transparently, into 
recommendations. In total, 14 recommendations were made regarding social restrictions in children with 
cancer. For example, recommendations were made on swimming, having pets, visiting the zoo or farm, 
performing sports or high-velocity events, attending school or kindergarten, use of public transport and more. 
Some of these recommendations have a great impact already as they result in changes in current policy and 
standard of practice. 
CONCLUSIONS In this clinical practice guideline, we provide both evidence-based recommendations and best 
practice statements regarding social restrictions in children with cancer. With these recommendations we 
provide guidance for clinicians, children and their parents and contribute to improving quality of life for children 
with cancer. 
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BACKGROUND Both platelet and red blood cell transfusions play an important role in supportive care in children 
with cancer. In current clinical practice, recommendations regarding thresholds for administering platelet or red 
blood cell transfusions are often not evidence-based. Therefore, a clinical practice guideline (CPG) was 
developed to establish an overview of the available evidence and provide recommendations for clinicians. 
METHODS A systematic literature review was performed, including dual appraisal of all citations. The GRADE 
methodology was used to assess, extract and summarize the evidence. When evidence in children with cancer 
was limited, additional evidence was extracted from adult cancer guidelines. A comprehensive multidisciplinary 
panel was assembled, comprising 24 professionals and patient representatives. Multiple in-person meetings 
were held to discuss evidence, complete evidence-to- decision frameworks and formulate recommendations. 
RESULTS In total, eight studies including almost 2,000 children with cancer formed the evidence base for the 
recommendations. The expert panel assessed all evidence and translated it, transparently, into 
recommendations. In total, more than 38 recommendations were made regarding platelet transfusions and red 
blood cell transfusions in children with cancer. Thresholds for prophylactic platelet transfusions were 
recommended for children with cancer undergoing for example a lumbar puncture or line insertion or for 
children with cancer and sepsis. Also, thresholds for red blood cell transfusions were recommended for children 
with cancer and for example cardiac or pulmonary comorbidities, sepsis or undergoing radiotherapy. Some of 
these recommendations have a great impact already as they result in changes in current policy and standard of 
practice. 
CONCLUSION In this clinical practice guideline, we provide evidence-based recommendations regarding platelet 
and red blood cell transfusions in children with cancer. With these recommendations we aim to provide 
guidance for clinicians and contribute to improving outcomes for children with cancer. 
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Purpose of study: Childhood cancer survivors report chronic health conditions and emotional distress in 
adulthood at higher rates compared to peers, partly due to their cancer diagnosis and treatment. Adverse 
Childhood Experiences (ACEs) are traumatic events associated with chronic morbidity in adulthood for the 
general population. Resilience can mitigate effects of ACEs. This pilot study determined the feasibility of 
investigating associations between ACEs, resilience, chronic health conditions, mental health issues, and 
substance misuse in childhood cancer patients. 
Summarized description of project: A convenience sample of patients undergoing cancer treatment at the 
University of Chicago were included (N=52, 51.9% female, 48.1% white, mean age 13.8±7.2 years). ACEs and 
resilience were measured using standardized instruments. 
Descriptive statistics characterized demographics, cancer biology/treatment variables, health behaviors, and 
health outcomes of participants as well as study feasibility/acceptability. Two- sample t-tests and chi-squared 
tests evaluated differences in demographics, health behaviors, health outcomes, and resilience based on ACEs 
exposure. 
Results: 26 participants (50%) reported ACEs (mean 1.27±1.7; range 0-7), and participant resilience was above 
average (mean 75.2±9; range 49-85). Compared to participants without ACEs, those with ACEs were older, 
t(46.77)=-2.07, p=0.04) and had a higher likelihood of mental health issues (X2(1,N=52)=4.59, p=0.03) and 
substance misuse, X2(1,N=52)=5.2, p=0.02 (Table). Participants with ACEs had less resilience compared to those 
without ACEs, X2(3,N=52)=9.39, p=0.02. Regarding study feasibility/acceptability, participants rated their overall 
experience favorably. They reported comfort and privacy when answering sensitive questions. 
Conclusions: Research examining effects of ACEs on childhood cancer patients is feasible. Further investigations 
of ACEs and resilience in larger, well-characterized cohorts of childhood cancer patients and survivors are 
needed to better delineate associations with long-term health outcomes. This work could provide valuable 
information for creating and implementing interventions designed for childhood cancer patients and survivors 
who have experienced ACEs.  
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Background: Social relationships are a commonly reported area of concern for childhood cancer survivors (CCS). 
A subset of survivors report feelings of loneliness, inability to fit in and being misunderstood by peers. Despite 
the potential adverse effects of loneliness on psychological and physical health, loneliness is an understudied 
phenomenon in this population. The aims are to examine the relationship between loneliness and current 
quality of life (QOL) among CCS as well as the relationship between baseline loneliness and future QOL. 
Method: a secondary data analysis was conducted on 233 survivors with a mean age of 16 years. Criteria for 
enrolling participants were having a history of cancer or similar illness, diagnosed before 22 years of age, in 
remission, and > 2 years post-therapy. Descriptive statistics or frequencies were calculated for all variables. The 
relationship between loneliness and QOL was examined using multiple linear regression analysis while adjusting 
for related covariates identified through forward selection. 
Results: Twenty-two percent of survivors endured loneliness. Multiple linear regression analyses showed that 
loneliness was significantly associated with reduced concurrent QOL on all subscales and total score after 
adjusting for related covariates. Loneliness was statistically significantly associated with lower total QOL scores 
(B = -0.56, 95% CI -0.728 – -0.399) after adjusting for age, sex, mother’s education and cranial radiation. The 
model explained approximately 25% of the variability in total QOL scores [F(5, 226) 
= 16.321, p <0.0001, adjusted R2= 0.249]. At one-year follow-up, there was no significant relationship between 
loneliness at baseline and future QOL after adjusting for baseline QOL scores. 
Conclusion: In the current study, a subset of childhood cancer survivors endured moderate loneliness. 
Distressing feelings of loneliness were associated with decreased QOL. Addressing loneliness in the CCS 
population is vital to improve survivors' wellbeing. 
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Aim: To explore the essence of childhood cancer survivors’ lived experience of (potential) treatment-related late 
effects in daily life. 
Background: As the number of survivors increases, insight into the lived experiences of (potential) late effects 
becomes fundamental. 
Methods: A secondary analysis was conducted on four focus groups performed digitally in January 2021 in the 
Netherlands. A total of twenty-two survivors (aged 13-51 years) participated, with a history of a hematological, 
central nervous system or solid tumor malignancy. This was complemented by a document analysis of the ‘Life 
after Childhood Cancer’ book and ‘LATER’ film containing twenty-four and eight interviews, respectively. The 
transcripts and interviews were thematically analyzed in Atlas.ti using interpretative phenomenological analysis. 
Themes were discussed and categorized in collaboration with survivors, psychosocial experts and late effects 
experts. 
Results: Late effects are impactful on the daily life of childhood cancer survivors. Two central themes emerged as 
fundamental and parallel existing components: ‘inner lived experience’ and ‘relational lived experience’. Sub-
themes of the former include both positive and negative elements. These include ‘continuous development of 
personal growth’ and ‘increasing resilience’, but also ‘continuous struggle’, ‘search for balance’, and ‘lack of 
autonomy’. Sub-themes of relational lived experience result partly from feeling misunderstood by their 
immediate social and broader societal environment, such as ‘constant pressure to perform’ and ‘constant 
pressure advocating oneself’. Another part exists in the context of peers and caretakers, which may fulfil their 
‘desire for recognition’ and ‘desire for acknowledgement’. 
Conclusion: The majority of childhood cancer survivors describe an impact of (potential) late effects on their 
daily life, in which inner and relational lived experience co-exist. This framework including sub-themes may 
improve the understanding of the dialectical lived experiences of (potential) treatment-related late effects in 
survivors of childhood cancer. 
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Purpose of study: To understand reasons for human papillomavirus (HPV) vaccine refusal among young cancer 
survivors. 
Summarized description of project: Cancer survivors are at risk for developing HPV- related subsequent 
malignancies. HPV vaccination rates among survivors remain low and reasons for refusal of the vaccine are 
unclear in this population. We conducted a secondary analysis of data from an open-label clinical trial evaluating 
the immunogenicity and safety of the HPV vaccine among vaccine-naïve cancer survivors who were 9-26 years of 
age and 1-5 years from completion of cancer treatment. 
Survivors/parents who declined participation in the trial were asked to provide their reason(s) for declining. 
Refusal reasons were categorized, and multivariable logistic regression models were developed to identify 
associations between participant characteristics and primary refusal reason. 
Results: Of the 301 survivors who refused trial participation, 215 (71·4%) refused for reasons related to the HPV 
vaccine. Reasons for vaccine-related refusal included safety concerns, vaccine hesitancy/disinterest, external 
influences (policy, healthcare provider- or health-related), vaccine-related information deficits, and health 
beliefs/family decisional processes. The proportion of young adult survivors (18-26 years) who declined trial 
participation for vaccine-related reasons was significantly lower than parents of children (9-17 years) (60·0% vs. 
76·7%, p=0·004). Females were more likely to refuse due to health beliefs/family decisional processes (odds ratio 
[OR] 2.08, 95% confidence interval [CI] 1.12-3.93, p=.022) and less likely due to external influences (OR 0.43, 
95%CI 0.19-0.92, p=.035). Participants recruited during the latter years of the trial were more likely to refuse due 
to safety concerns (OR 3.33, 95%CI 1.55-7.69, p=.003) and less likely due to health beliefs/family decisional 
processes (OR 0.34, 95%CI 0.18- 0.63, p<.001). 
Conclusions: Cancer survivors refused clinical trial participation primarily due to HPV vaccine-related concerns. 
Many of these concerns are potentially actionable and can be addressed using evidence-based messages 
tailored to the cancer survivor population. 
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Study aim: Future fertility is a concern among childhood cancer survivors (CCSs). The Pediatric Initiative Network 
(PIN) of the Oncofertility Consortium published a stratification schema of treatment-related risk for future 
gonadotoxicity. To allow for more uniform counseling regarding future infertility risk, we have categorized 
gonadotoxic risk for current era COG protocols designed for pediatric patients with newly diagnosed solid 
tumors. 
Design/Method: Solid tumor phase III upfront treatment protocols from the COG, opened from 2000- 2021, were 
identified. Protocols were evaluated for gonadotoxic therapies (alkylating agents, heavy metals, hematopoietic 
stem cell transplant (HSCT) or hypothalamic or gonadal radiation). Cumulative alkylating agent dose was 
calculated for each arm and converted to cyclophosphamide equivalent dosing (CED), and risk levels determined 
for the following patient groups: pre-pubertal females, pubertal females, and males. Risk level (minimal, 
significant or high) for gonadal dysfunction/infertility was determined using the PIN Risk Stratification. Regimens 
without any of the identified exposures were considered unlikely to cause risk. Dose calculations and risk 
stratifications were confirmed by a second reviewer. 
Results: We included 31 protocols across 8 disease categories. There is variability of gonadotoxic risk across 
treatment arms from minimal to a high level of risk, secondary to variations in CED, platinum agent and radiation 
exposure related to tumor location, as well as surgery to the genitourinary tract. Protocols for Ewing sarcoma 
and high-risk neuroblastoma universally confer a high level of increased risk across gender and pubertal status. 
Conclusion: Gonadotoxic risk stratification in solid tumor diagnoses can be complex due to multiple treatment 
exposures, and CCSs require individual risk assessment. Risk classifications can be used at the time of diagnosis 
and require review after completion of therapy to guide counseling and recommendations regarding fertility 
preservation and/or fertility status assessment in survivorship. 
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Purpose of the study We assessed the burden of adverse long-term health outcomes in a Dutch cohort of CCSs 
treated in the era of 3D-computed tomography-based radiotherapy planning and evaluated risk factors. 
Background and methods Childhood cancer survivors (CCSs) experience increased risks of adverse late health 
outcomes; radiotherapy is a dominant risk factor. Current evidence is predominantly based on patients treated 
with 2D-planned radiotherapy. The Dutch pediatric 3D-RT (DP 3D-RT) cohort includes 683 five-yr CCSs treated 
with external beam radiotherapy between 2000-2012, who survived at least two years after first radiotherapy. 
Data on physical health outcomes were collected from medical records. The mean cumulative count (MCC) was 
calculated to evaluate the burden of health outcomes. Risk factors for selected outcomes were analyzed using 
multivariable Cox regression models. 
Results After a median follow-up of 10.2 (IQR: 7.6-13.4) years since start of radiotherapy, 67.9% of CCSs 
encountered at least one adverse late health outcome. The overall 10-yr MCC for any outcome was 1.3 (95%CI: 
1.2-1.4), with endocrine outcomes being the major contributor, followed by neurologic outcomes. MCC varied 
by cancer type (highest: medulloblastoma/PNET; 10-yr MCC=2.9, 95%CI: 2.5-3.3) and irradiated body 
compartment (highest: head/cranium; 10-yr MCC=1.6, 95%CI: 1.4-1.8). 
Radiotherapy to the body compartment of interest for the specific outcome was associated with increased risks 
of endocrine outcomes, spine deformity, trunk hypoplasia, alopecia, and outcomes of the lung and eye. Several 
other risk factors beyond radiotherapy were identified. 
Conclusions CCSs treated with radiotherapy in the 3D-era experience a high burden of adverse health outcomes, 
especially those treated for CNS tumors. The burden and spectrum of these health outcomes varies significantly 
by cancer type, exposed body part, and factors other than radiotherapy. It is essential to follow this group to 
address long-term effects and elucidate contributions of various risk factors, where feasible in international 
collaboration. 
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Background. The long-term effects of childhood cancer and treatment on the physical well-being of survivors and 
the health system is unclear in the Australian context. We examined the longitudinal patterns of inpatient 
hospitalisation for physical disease in a whole-population cohort of childhood cancer survivors (CCS) in Western 
Australia (WA). 
Methods. We conducted a retrospective examination of patterns of hospital discharge records in 2,938 CCS 
diagnosed before 18 years from 1982-2014, matched to 24,729 non-CCS controls, with follow=up to 2019. 
Multivariate Cox proportional hazard models were used to examine differences in the time to the first admission 
for any physical-related disease, controlling for confounding factors. Andersen-Gill Cox models for recurrent 
events were used to assess the risk of recurrent inpatient separations. The mean cumulative count method was 
used to examine the cumulative burden of all-cause and cause-specific physical disease by time since diagnosis 
and age. 
Findings. There was a higher risk of recurrent hospitalisation for all-cause (HR=1.8, 95%CI 1.6-2.0) physical 
diseases in CCS than in controls. Hospitalisation risk vs controls was highest for second malignant neoplasms 
(HR=15.0, 95%CI 11.2-20.1) and blood diseases (HR 6.0, 95% CI 2.0-18.2). Characteristics associated with high 
rates of inpatient care included female gender, a diagnosis of malignant bone tumours, a diagnosis age between 
5-9 years, multiple childhood cancer exposures and greater number of comorbidities. The cumulative burden of 
disease increased in the time since diagnosis and advance in age, with variability in the burden across the 
diagnostic eras. 
Conclusion. Our study expands the understanding of the burden of late-occurring adverse physical effects on 
survivors of childhood cancer and inpatient care services in an Australian setting. 
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Background and context: Cancer care so far has focused on early detection and treatment to achieve better 
survival. With increase in the number of cancer survivors, cancer survivorship is now an important component of 
cancer care continuum. Cancer survivors are often lost in transition to the more passive survivorship phase, 
when late effects often emerge. Organized cancer survivorship programs to provide the required services are 
needed to offer optimum care to survivors. 
Aim: To develop a standard replicable module for holistic survivorship care to decrease the loss to long term 
follow up and to improve quality of life. 
Methods: Inspired from ACT (After Completion of Treatment) clinic at Tata Memorial Hospital and 
Ugam (support group of survivors) at Indian cancer Society (ICS) , Survivorship program has been initiated by ICS 
since 2017. Hospitals are selected as per eligibility criteria. Survivors (>two years post treatment & disease free) 
are registered in Hospital based ACT Clinic run by Hospital Oncologist and ICS psychologist. Survivorship care 
plan (SCP) is outlined and therapeutic interventions are implemented as per the plan. Rehabilitation is provided 
by ICS team through counselling, support group meetings, financial support for education, investigation & 
treatment of late effects. 
Results: From Nov 2017 to March 2022,1700 survivors registered in nine ACT clinics at five cities in India. Medical 
& psychosocial evaluation is done for all as per set guidelines. 297 survivors received continuous financial 
support for education & vocational course. Seventy achieved educational milestones. Late effects support for 
hearing aid, dental implants, Infertility, prosthesis, Growth hormone initiated this year. Group Health insurance 
for survivors is another issue which is pursued. 

 
 
Conclusion: A comprehensive model of survivorship program is essential for delivering optimum follow up care 
to the survivors and will also facilitate research projects for further improvement in protocols. 
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Aim: By implementing an educational intervention we aimed to improve knowledge about late effects after 
therapy and need for long-term follow up care in solid and brain tumor survivors. 
Background/Methods: Today, close to 80% of pediatric cancer patients will reach survivorship and greater than 
60% will experience at least one treatment-related late effect. Using quality improvement methods we surveyed 
solid and brain tumor caregivers or survivors (16 years and older) treated with chemotherapy and/or radiation 
and within 24 months off therapy. Survey inquired the length of long term follow-up needed, the reason for life-
long follow-up, and potential late effects based on patient’s treatment. Subjects were provided correct answers 
and explored (or asked) whether the questions triggered any anxiety. Respondents rated anxiety on a 10-point 
scale. The same process was repeated and prospectively assessed for improvement from baseline for the 
following: Correctly acknowledging need for lifelong follow-up and at least two late effects; How often anxiety is 
endorsed and rated greater than 5 out of 10 point scale. 
Results: To date, we completed two PDSA cycles with 29 patients and 10 with two visits 3 months apart. From 
first to second visit, percent correct for follow up duration improved from 10% to 60%. At least two late effects 
were identified in 40% and improved to 70% in the second visit. Anxiety was endorsed by 60% at the first visit 
and half rated anxiety greater than 5 on the 10 point scale. At the second visit, 20% reported anxiety and none 
greater than 5 points. 
Conclusions: Awareness for lifelong follow up care among pediatric cancer survivors and caregivers is poor. Our 
intervention improved knowledge of lifetime duration for long-term follow up care and late effects while 
decreasing anxiety associated with late effects discussion. We will assess whether these improvements will be 
sustained at the future time points. 
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Background Hematopoietic stem cell transplantation (HSCT) is a curative treatment for children with life-
threatening hematological, oncological, metabolic and immunological diseases. The survival rates and life 
expectancy of HSCT survivors continue to increase. In pediatric HSCT survivors, the donor HSCs may have to live 
far beyond normal human lifespan. It is unknown whether these survivors are at increased risk of (age-related) 
hematologic dysfunction, including cytopenias and clonal hematopoiesis (CH). 
Aim To determine the prevalence and risk factors of hematologic dysfunction in long-term survivors of HSCT at 
pediatric age. 
Methods We included survivors with a minimum survival of 5 years after HSCT. Clinical data and one blood 
sample were collected. Cytopenias were defined as peripheral blood counts below the reference values for age 
and gender. CH was assessed by targeted sequencing of mutations in 27 cancer driver genes in blood. 
The prevalence of CH in HSCT survivors will be compared to healthy controls from the Groningen Lifelines 
cohort. Controls will be matched to the age of the HSCT recipient, the age of the donor, or the calculated age of 
the HSCs. 
Results Currently, 23 survivors are enrolled in the study, at a median interval after HSCT of 10 years (range 6-33, 
table 1). The median age of the survivors was 20 years (range 13-52). Indications for HSCT were hemato- 
oncology (n=19), or bone marrow failure (n=4). The median calculated age of the HSCs was 20 years (range 6-
60). Five survivors (22%) had cytopenia, including mild anemia (n=4), thrombopenia (n=2), and neutropenia 
(n=1). Analyses of CH are currently ongoing and results will be presented at the conference. 
Conclusion This study will provide insight into the prevalence and risk factors of CH in long-term HSCT survivors. 
These results may contribute to targeted follow-up of survivors at risk, early recognition and perhaps prevention 
of hematologic disease. 
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Objectives: To evaluate behavioral functioning in a relatively young cohort of survivors of pediatric/adolescent 
sarcoma in Hong Kong, and to identify clinical factors and health behaviors associated with these outcomes. 
Methods: This analysis included 90 survivors of osteosarcoma (52%) and soft-tissue sarcoma (48%) who were ≥5 
years post-diagnosis (49% male, mean [SD] age 26.2[6.6] years at evaluation). Survivors reported their behavioral 
symptoms and perceived body image using the Adult Behavior Checklist and Body Image Index, respectively. 
Health behaviors (physical activity, smoking and drinking) were self-reported using validated questionnaires. 
Information on treatment and chronic health conditions (CHCs) were extracted from medical charts. General 
linear modeling was conducted to identify factors associated with behavioral outcomes, adjusting for current 
age, sex and age at diagnosis. 
Results: At 15.3[7.5] years post-diagnosis, a minority of survivors (6.7% to 14.6%) reported significantly more 
severe behavioral symptoms as compared to population norms. Almost half (46%) had documented diagnoses or 
symptoms of CHCs (top CHCs: renal 13%, hearing 13%, metabolic/endocrine 12%, cardiac 7%, psychiatric 7%). As 
compared to survivors without CHCs, survivors with CHCs reported more attention problems (Estimate=2.76, 
standard error [SE]=1.19; P=0.023), sluggish cognitive-tempo (Estimate=3.20, SE=1.58; P=0.046) and 
anxiety/depressive symptoms (Estimate=3.44, SE=1.47; P=0.022). Survivors who drink (12%) reported more 
thought problems (Estimate=6.56, SE=2.19; P=0.0038), anxiety/depressive (Estimate=3.44, SE=1.47; P=0.041) 
and withdrawn symptoms (Estimate=4.35, SE=2.10; P=0.023). Poor perception of body image was associated 
with multiple domains of behavior problems (all P<0.01). Other clinical (sarcoma types and treatment 
modalities) or health behaviors (physical activity and smoking) were not significantly associated with functional 
outcomes. 
Conclusion: A minority of Chinese survivors of sarcoma reported significant behavioral symptoms, especially in 
survivors with CHCs. Promoting good health behaviors and positive self-image may potentially improve 
functional outcomes. 
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Background Disrupted physiological functioning by the cancer/treatment has been proposed as a 
pathophysiological mechanism behind neurocognitive impairment in cancer survivors. 
Objectives To evaluate the association of chronic health conditions (CHCs) and biomarkers of inflammation with 
attention and behavioral outcomes in young survivors of pediatric ALL. 
Methods At ≥5 years post-diagnosis, survivors of pediatric ALL (N=102, 55.9% males, mean[SD] age 26.2[5.9] 
years; 19.3[7.1] years post-diagnosis) completed attention (Conners Continuous Performance Test) and 
behavioral (Adult Behavioral Checklist) assessments. Information on CHCs was collected from electronic records. 
Plasma was collected concurrently and assayed for 17 cytokines/chemokine cell-signaling molecules associated 
with neurodegenerative diseases. Biomarker levels were rank-ordered into tertiles based on the sample 
distribution. 
Multivariable general linear modeling was used to test for associations among CHCs, biomarkers and functional 
outcomes in the overall cohort, as well as stratified by sex. 
Results A minority of survivors developed mild-moderate CHCs (n=26, 25.5%). Adjusting for age, sex and 
treatment, survivors with CHCs demonstrated worse impulsivity (CPT Commissions B=4.87, SE=2.37; P=0.042) 
and reported more internalizing problems (B=6.66, 
SE=2.99; P=0.028) and sluggish cognitive tempo (B=6.23, SE=1.98; P=0.022) than survivors without CHCs.  
Overall, detectable levels were found for interleukin (IL)-8, IL-13, interferon-gamma (IFN-γ), monocyte 
chemoattractant protein-1 (MCP-1), macrophage inflammatory protein-1β, and tumor necrosis factor-α. 
Survivors within top tertiles of IFN-γ (B=6.74, SE=2.26; P=0.0037) and IL-13 (B=5.10, SE=2.27; P=0.027) 
demonstrated more inattentiveness. Higher MCP-1 was associated with worse CPT Omissions (P=0.05) and CPT 
Hit Reaction Time (P=0.015). More self-reported anxiety/depressive (B=6.26, SE=1.86; P=0.0011) and 
internalizing problems (B=6.52, SE=2.91; P=0.027) correlated with higher IL-8. The stratified analysis showed that 
associations of CHCs with behavioral measures were stronger in male survivors than female survivors. 
Conclusion CHCs and systemic inflammation may potentially be mechanistic mediators of neurocognitive and 
behavioral symptoms in pediatric ALL survivors. Future work includes understanding the underlying sex-specific 
pathophysiology behind functional outcomes. 
This study was funded by the Research Grant Council, Hong Kong (Ref 24614818) 
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Background/Purpose: Curative therapy for childhood malignancy can adversely affect gonadal health and fertility. 
The Northern Alberta Childhood Cancer Survivor Program (NACCSP) in Edmonton, Alberta provides care for over 
500 childhood cancer survivors (CCS) into adulthood. Our objective was to describe the percentage of CCS who 
have parented a biological child and to characterize gonadal health outcomes for this large cohort with 
longitudinal follow-up. 
Methods: A retrospective chart review was conducted. Included subjects had a history of childhood malignancy, 
were greater than 18 years, and had available follow-up records at NACCSP. Clinic notes and laboratory data up 
to December 31, 2020 were analyzed. Records were reviewed for mention of biologic parenthood and 
hypogonadism as a late effect. Biochemical data pertaining to gonadal health was collected. Descriptive analysis 
was utilized. 
Results: Of 576 charts reviewed, 343 CCS met inclusion criteria; 153 (44.6%) female and 190 (55.4%) male. The 
age range was 18-60 years. Time since completion of therapy ranged from 4.5- 
44 years. Acute lymphocytic leukemia comprised the largest portion (33.2%) of primary diagnoses. Of 343 CCS, 
97 (28.2%) were documented to have parented a biologic child. Gonadal dysfunction was documented in 86 
(25.0%); 45 with hypergonadotropic hypogonadism, 10 with hypogonadotropic hypogonadism, and 31 males 
with elevated follicle stimulated hormone (FSH) without testosterone deficiency. Four males with elevated FSH 
spontaneously fathered children. 
Conclusion: In a cohort of 343 CCS, gonadal dysfunction was documented in 25% and biologic parenthood 
occurred in the minority. Gonadal dysfunction and reduced live birth rates for both female and male CCS, 
compared to healthy controls, are established late effects. Given the robust cohort size and longitudinal follow-
up, data from this study augments existing literature. Additionally, we report spontaneous fatherhood in 4 males 
with elevated FSH demonstrating that fertility can remain sufficient despite biologic suggestion of Sertoli cell 
dysfunction. 
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Background Survivors of pediatric cancer are at-risk of developing treatment-related chronic health conditions 
(CHCs). Few studies have evaluated the medication burden borne by these survivors after cancer therapy. 
Objectives To describe the drug utilization pattern and patient characteristics associated with chronic medication 
use in a cohort of young Chinese pediatric cancer survivors. 
Methods This was a population-based study of patients diagnosed with cancer at aged ≤18 years between 2000 
and 2013 in Hong Kong, and had survived ≥5 years post-diagnosis. The primary outcome is the use of any chronic 
medication (ie. medications that were prescribed for ≥30 consecutive days within a 6-month period) between 
2000 and 2018. Multivariable log-binomial models were used to identify clinical factors associated with chronic 
medication use. The time to the first chronic medication was estimated using Kaplan-Meier analysis. 
Results Of the 2,444 survivors (median age at the end of study period=22 years, IQR=16-27 years) identified, 688 
(28.2%) required ≥1 chronic medication at ≥5 years post-diagnosis. The most common medications were thyroid 
replacement therapy (22.1%), antihistamines (17.2%) and sex hormones (15.0%). Brain tumor survivors were 
more likely to be prescribed a chronic medication than leukemia survivors (OR 2.58, 95% CI 1.83-3.64). Survivors 
who developed a CHC had higher odds of taking a chronic medication than those who did not have a CHC (OR 
5.39, 95% CI 4.42-6.59). At 10 years post-diagnosis, the risk of initiating a chronic medication was 33.4% (95% CI 
31.1-35.6%) for the overall cohort. Higher risks were observed in survivors with endocrine (74.6%, 95% CI 68.4-
79.6%), renal (68.8%, 95% CI 54.2-78.7%) and neurological (61.0%, 95% CI 48.6-70.4%) disorders. 
Conclusion Survivors with certain CHCs had a higher risk of starting a prescription medication early in the cancer 
survivorship continuum. Future studies include examining the impact of multiple chronic medication use on the 
health status of survivors as they age. 
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Background/Objectives Sixty percent of childhood cancer survivors experience at least one late-onset therapy-
related complication, requiring long-term follow-up care. Comprehensive programs for cancer survivors are 
scarce in Mexico. We describe the initial steps to implement a childhood cancer survivors’ program (CCSP) at the 
General Hospital-Tijuana, Mexico aimed at monitoring and treating late-effects, including prevention of chronic 
diseases. 
Methods: A pediatric oncologist (RRG) completed a fellowship in survivorship in 2019. A multidisciplinary team 
was established: pediatric oncologists(1), social workers(2), and psychologists(1). In 2019, patients at least 5 
years off-therapy were identified and scheduled to be seen in the survivorship clinic by the multidisciplinary 
team in a “one-stop-shop” model. In 2020, due to the COVID-19 pandemic, the in- person clinic was paused and 
a sub-group of patients were followed-up by video-calls. In 2021, in- person care resumed. In 2022, dieticians(1), 
neuropsychologists(1) and pediatric endocrinologists(1) joined the team. 
Results: One-hundred forty-three cancer survivors have been identified and 70 have received comprehensive 
care. Initial barriers included: lack of dedicated work space; misinformation regarding CCSP purpose and 
workflow; incomplete data regarding cancer treatment details in charts; difficulty contacting patients who had 
been discharged from the hospital after 5 years off-therapy (per the current practice in Mexico); and 
parents/patients doubts regarding returning to the hospital. Complications have been detected in 50% of 
patients, including: neurocognitive deficits (35%), obesity (30%), mental health disorders (25%), ototoxicity 
(12%). 
Conclusions: Despite the COVID-19 pandemic and initial barriers, 50% of childhood cancer survivors have 
received comprehensive care. By establishing the CCSP in a general hospital, patients continue care in our 
survivorship clinic when transitioning to adults. Future steps include: multidisciplinary team strengthening with 
continued education, involving pediatric/adult specialists (generalists, cardiologists, psychiatrists, 
ophthalmologists), advocating for survivors to gather government resources, and expand the CCSP to provide a 
high-quality care to survivors in Northwestern Mexico. 
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Purpose: To describe the pregnancy outcome (maternal and fetal) of childhood cancer survivors treated by 
radiotherapy whose field included the uterus 
Background & Method: Conflicting results exist as regards the ability of the uterus to carry a fetus following 
radiotherapy. This study involved 1307 5-year women survivors from the FCCSS (French- childhood-cancer-
survivors-study) who didn’t have an hysterectomy and for who data from the health assurance database (data 
available between 2006-2018) about pregnancy were available. Statistics done with R software. 
Results: 75 patients had a pregnancy after irradiation of at least 20% of the uterus >5Gy. 
1-Fetal outcome. When comparing with less or no radiotherapy, 64 women had at minimum 1 alive child at birth 
(p=0.2), 4 a stillborn child (p=0.078), 10 at least one spontaneous miscarriage (p=0.4) and 0 an ectopic 
pregnancy. With a threshold of D20>10 Gy, the risk of a stillborn child (n=4) became significant (p=0.034). 
For those with V20Gy>50%, 28 women were pregnant with a total of 48 pregnancies (mean age at treatment 6 
years [1 to 16]) with at least one favorable outcome for 24/28 patients and 35 alive children at birth. No 
brachytherapy was recorded among them. Unfavorable outcome was mainly at the first pregnancy (69.23%) and 
was not linked with the puberty status at the time of radiotherapy (p=0.9) but with a slight non-significant trend 
when radiotherapy was at a young age (<4-5 years, p=0.1). 
2-Maternal outcome. One patient died because of hemorrhage during pregnancy at the age of 26 years. She had 
been treated at the age of 16 years for a Hodgkin’s lymphoma, D80%(uterus)=35Gy. 
Conclusion: This analysis highlights that a pregnancy is feasible even after high dose of radiotherapy received on 
the uterus but that a dedicated monitoring is justified as these pregnancies are at higher risk of complications. 
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Purpose of the study With this study we aim to assess the teachers’ fears, concerns and information needs 
having a child or adolescent diagnosed with cancer in the class to develop suitable information tools. 
Background and methods A cancer diagnosis during childhood or adolescence causes nursery and school 
absences to various degrees. Going to school and meeting classmates gives many children and adolescents some 
normality back. Nevertheless, it can cause fears and concerns among the teachers. We are currently lacking 
information about the fears and needs of teachers, regarding school reintegration of children and adolescents 
diagnosed with cancer. 
We performed an online survey including teachers covering all grades from nursery to vocational school within 
the catchment area of or hospital. The survey included separate questions for pupils still receiveing active 
treatment and those in follow-up care. Answer options included tick boxes and open-ended questions, which we 
grouped thematically. We used descriptive analysis to describe the survey findings. 
Results In total 358 teachers participated in the survey, 80% were female, 63% worked in nursery or primary 
school. One quarter (26%) had experience with a child or adolescent diagnosed with cancer. The top three 
concerns reported for pupils in follow-up care were the pupils’ resilience, how to inform the class and how to 
deal with the topic of relapse and death. The teachers prefer oral information by physicians or parents and 
written information equally. 
Information on resilience, possible emergency situations and cancer-specific information were considered 
important by at least three quarter of the teachers. 
Conclusion Based on the results an information flyer for teachers was developed to help early reintegration of 
affected children in the school system. However, this cannot replace individual communication between health 
care professionals and teachers based on the patient's individual needs. 
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Purpose of the study The After Childhood Cancer Survivors in Switzerland (ACCS) study aims to evaluate different 
transition models for Swiss childhood cancer survivors (CCSs) by assessing cancer knowledge, cancer worries (6 
questions), self-management skills (15 questions) and expectations for long-term follow-up (LTFU) care (12 
questions) following transition in different LTFU care models. 
Background and methods Knowledge on chronic medical conditions in CCSs is growing and underlines that LTFU 
care, also in adulthood, is often needed. However, many CCSs discontinue follow-up care after transition into 
adult care. 
This first ACCS analysis included 5-year survivors aged >16 years at recruitment who transitioned to adult care 
between 2014 and 2021 in two clinics with different hospital-based LTFU care models and who participated in 
the cross-sectional survey. We compared the survivors’ cancer knowledge with medical records and assessed 
the remaining aspects by validated scales. We used descriptive statistics to describe the cohort and scales. 
Results We analysed 57 CCSs (response rate 43%), 75% were female, had a median age of 9.5 years at diagnosis 
and 23 years at survey. Most CCSs recalled their diagnosis (92%) and treatment (98%) correctly. CCSs worried 
the most about potential late effects (48%) and issues having children in the future (45%). 80% of CCSs agreed to 
12 of the 15 self- management questions, indicating high self-management skills. The top three expectations 
included that physicians know their cancer history, that visits start timely and that physicians can always be 
called in case of questions. 
Conclusion CCSs receiving hospital-based LTFU care have a good cancer knowledge and high self- management 
skills. The identified worries and expectations will help to improve LTFU care of CCS transitioning to adult care, to 
further inform and educate survivors and health care professionals and might be relevant for other countries 
with a similar heath care system. 
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Purpose of the study The After Childhood Cancer Survivors in Switzerland (ACCS) study aims to evaluate different 
transition models for Swiss childhood cancer survivors (CCSs) by assessing cancer knowledge, cancer worries (6 
questions), self-management skills (15 questions) and expectations for long-term follow-up (LTFU) care (12 
questions) following transition in different LTFU care models. 
Background and methods Knowledge on chronic medical conditions in CCSs is growing and underlines that LTFU 
care, also in adulthood, is often needed. However, many CCSs discontinue follow-up care after transition into 
adult care.  
This first ACCS analysis included 5-year survivors aged >16 years at recruitment who transitioned to adult care 
between 2014 and 2021 in two clinics with different hospital-based LTFU care models and who participated in 
the cross-sectional survey. We compared the survivors’ cancer knowledge with medical records and assessed 
the remaining aspects by validated scales. We used descriptive statistics to describe the cohort and scales. 
Results We analysed 57 CCSs (response rate 43%), 75% were female, had a median age of 9.5 years at diagnosis 
and 23 years at survey. Most CCSs recalled their diagnosis (92%) and treatment (98%) correctly. CCSs worried 
the most about potential late effects (48%) and issues having children in the future (45%). 80% of CCSs agreed to 
12 of the 15 self- management questions, indicating high self-management skills. The top three expectations 
included that physicians know their cancer history, that visits start timely and that physicians can always be 
called in case of questions. 
Conclusion CCSs receiving hospital-based LTFU care have a good cancer knowledge and high self- management 
skills. The identified worries and expectations will help to improve LTFU care of CCS transitioning to adult care, to 
further inform and educate survivors and health care professionals and might be relevant for other countries 
with a similar heath care system. 
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Neuroblastoma survivors at risk for developing subsequent neoplasms: A systematic review 
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Geneviève Laureys, Helena J.H. van der Paa, Leontien C. M. Kremer, Godelieve A.M.Tytgat, Jop C. Teepen 
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Netherlands. a.s.r.westerveld-6@prinsesmaximacentrum.nl  
 
Background: Neuroblastoma survivors have an increased risk of unfavorable long-term health outcomes, of 
which developing subsequent neoplasms is one of the most serious. Aim: We aimed to provide an overview of 
the current knowledge on the risk of subsequent neoplasms in neuroblastoma survivors.  
Method: We conducted a systematic literature search in Medline/Pubmed (01–01-1945–13- 01–2022) to 
identify studies that reported on ≥ 100 neuroblastoma survivors and assessed subsequent neoplasms as an 
outcome.  
Results: We identified 410 potentially eligible articles, of which we eventually included 13 reports. All articles 
described retrospective cohorts with sizes varying from 145 to 5,987 neuroblastoma survivors. Within these 
cohorts 0.7% – 17.2% of the survivors developed a subsequent neoplasm. A wide variety of types of subsequent 
malignant and non-malignant neoplasms were observed, of which thyroid carcinoma and acute myeloid 
leukemia were most frequently reported. The risk of developing a subsequent neoplasm was 2.8 to 10.4 times 
higher in neuroblastoma survivors than in the general population. Although no statistically significant risk factors 
for subsequent neoplasms were observed in multivariable analyses, high-risk group survivors, women and those 
treated with radiotherapy seemed to have a higher risk.  
Conclusion: The studies in this systematic review consistently show that neuroblastoma survivors are at elevated 
risk of developing subsequent neoplasms. Future research should further explore risk factors for subsequent 
neoplasms in neuroblastoma survivors, so future treatment protocols and follow-up care can be improved. 
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Incidence and clinical characteristics of cerebrovascular events among long- term childhood cancer survivors 
treated with upper body radiation therapy in the DCCSS LATER cohort 
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Funding source: KiKa (Children Cancer Free Foundation), grant #246 
 
Background Cerebrovascular events (CVEs) are serious late adverse events among childhood cancer survivors 
(CCS) and radiotherapy is a prominent risk factor. The objectives of this study are to estimate the incidence and 
risk factors of symptomatic CVEs and to describe the clinical characteristics and outcome among CCS after upper 
body radiotherapy. 
Methods The Dutch Childhood Cancer Survivor Study LATER cohort-study includes CCS diagnosed ≤age 18 years 
between 1963-2002 and survived ≥5 year after diagnosis. Data about CVEs were retrieved from medical records 
of eligible survivors treated with upper body radiotherapy (n=1,633). Multivariable Cox regression models were 
used to identify potential risk factors for developing a symptomatic CVE. 
Results In 107 CCS a CVE emerged after a median latency time of 26.1 years and at a median age of 35.5 years. 
Within 40 years after diagnosis with childhood cancer, 1 in 11 survivors previously treated with upper body 
radiotherapy developed a CVE. A cranial radiotherapy prescription dose >50 Gy was associated with a 6-fold 
increased risk of CVE, compared to those with radiotherapy directed to the neck/thorax/spine only (HR=6.3, 
95%CI: 3.28-12.14). Among the 107 CVE cases, 17 (16%) had a life- threatening situation and two (2%) other died 
during hospital admission. In 28%, a second CVE developed during follow up. At the end of follow-up, 29% of 
CVE cases were deceased and among those still alive, 40% were unable to carry out normal activities or do active 
work. 
Conclusions CCS treated with higher doses of cranial radiotherapy are at highest risk for developing CVEs. CVEs 
among CCS occur at young age and cause a high morbidity. There is a clinical need to investigate how to reduce 
the risk of CVEs among CCS treated with cranial radiotherapy, thus high-quality studies are warranted. 
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Risk factors for cancer-related fatigue in adult survivors of childhood cancer 
 
Tomáš Sláma, Fabiën N Belle, Salome Christen, Eva S Hägler-Laube, Claudia E Kuehni, 
Jochen Rössler, Sven Strebel, Nicolas X von der Weid, Christina Schindera 
 
Corresponding author: Tomáš Sláma, Childhood Cancer Research Group, Institute of Social and Preventive 
Medicine, University of Bern, Bern, Switzerland; tomas.slama@ispm.unibe.ch  
 
Aim: We aimed to describe the prevalence of cancer-related fatigue (CRF) and to determine risk factors for CRF 
in adult survivors of childhood cancer. 
 
Background & Methods: CRF is a distressing late effect in childhood cancer survivors (CCS) with a prevalence 
between 10- 85%. Little evidence on CRF in Swiss CCS is available. 
As part of the CardioOnco study, we invited adult ≥5-year CCS treated at Inselspital Bern between 1976-2015 to 
a cardiooncological outpatient clinic and subsequently sent them questionnaires. We assessed fatigue with the 
Checklist Individual Strength (CIS) subjective fatigue subscore (fatigue during last 2 weeks; range 8-56) and the 
Visual Analog Scale (VAS; fatigue on the current day; range 0-100). Increased fatigue was defined as CIS score 
≥27 and VAS score ≥70. We collected information on previous cancer treatment and recent medical history from 
medical records and used multivariable linear regression to investigate the association between CRF scores and 
potential risk factors. 
Results: We included 158 CCS (51% females) with a median age at study of 33 years (interquartile range 26- 38). 
We found that 19%/18% of CCS were fatigued (CIS/VAS). Higher levels of fatigue were associated with female 
sex (β 2.7, 95%CI0.9-4.5, p=0.002), sleep disturbance (β 4.5, 95%CI2.6–6.5, p<0.001), history of relapse (β 2.5, 
95%CI 0.0 – 5.0, p=0.046), and cumulative dose of cranial radiotherapy ≥35Gy (β 7.2, 95%CI4.0–10.5, p<0.001). 
Same risk factors were identified based on VAS although relapse was not statistically significant. 
Conclusions: A considerable proportion of adult CCS experiences increased fatigue approximately 25 years after 
diagnosis. We identified specific risk factors (female sex, high-dose cranial radiotherapy, relapse, and sleep 
disturbance) that were associated with increased risk. Considering that a fifth of adult CCS experience CRF, 
which may impact their functioning and quality of life, we must increase our efforts to identify fatigued survivors 
and refer them to appropriate specialists. 
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Cognitive Impairments and Hearing Loss in Children Treated with Platinum Chemotherapy 
 
Allison J. L’Hotta, PhD, OTD, Anne Spence, AuD, Susan S. Hayashi, MA, Kara Sauerburger-Felts, BS, Taniya 
Varughese, MSOT,Emily LaFentres BS,Jennifer Henry, BA, Judith Lieu, MD, MSPH, Robert J. Hayashi, MD, Allison A 
King, MD, MPH, PhD 
 
Corresponding author: Allison J. L’Hotta, Washington University in St. Louis, St. Louis, Missouri, USA Email: 
alhotta@wustl.edu 
 
Background: Platinum chemotherapy agents have contributed to improved survival among children diagnosed 
with cancer but are also associated with permanent hearing loss. Childhood cancer survivors (CCS) with hearing 
loss experience significant declines in intellectual and reading abilities. The purpose of this study was to 
determine the effect of ototoxic hearing loss on cognitive function in non-central nervous system (CNS) CCS. 
Methods: Eligible individuals were diagnosed with cancer, between 8-21 years of age, at least 6- months post 
treatment, had an audiogram within one year, and English-speaking. 
Excluded individuals had a history of a CNS tumor, intrathecal chemotherapy, cranial radiation or surgery, or 
baseline neurocognitive disorder. Participants completed the NIH Toolbox Cognition Battery which has a 
normative sample mean of 50 and standard deviation of 10. Audiograms were graded by the International 
Society of Pediatric Oncology (SIOP) ototoxicity scale. 
Results Fifty individuals participated; 49 completed all Toolbox subdomains. Average age at study entry was 12.2 
years (range: 8-17) and 4.0 years (0-15) at diagnosis. 
Neuroblastoma (30%), germ cell tumor (24%), and retinoblastoma (20%) were the most common diagnoses. 
Forty-five percent of the sample received cisplatin and 61% carboplatin. No differences in cognition were 
observed between those experiencing sensorineural hearing loss (30%) and those with normal hearing. The total 
sample had significantly lower mean cognitive skills (p<.01) compared to normative data in attention (participant 
mean: 40.1), executive function (44.8), vocabulary (46.0), oral reading (46.1), processing speed (43.8), fluid 
composite (43.5), crystallized composite (45.3), and total composite (43.2). 
Conclusion Children diagnosed with non-CNS tumors treated with platinum chemotherapy agents have impaired 
cognitive skills. Although differences in cognition were not observed with different levels of hearing, larger 
studies may be needed to identify statistically significant differences. This study highlights the need to assess and 
rehabilitate cognitive skills among all CCS. 
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Psychosocial outcomes in long-term Dutch adult survivors of childhood cancer: the DCCSS-LATER 2 psycho-onclogy 
study 
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Vries MD, PhD; Marry M. van den Heuvel-Eibrink MD, PhD; Cécile Ronckers, PhD; Sebastian Neggers MD, PhD; 
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Corresponding author: Martha Grootenhuis; M.A.Grootenhuis-2@prinsesmaximacentrum.nl, Princess Máxima 
Center for Pediatric Oncology, Utrecht, The Netherlands 
 
Background The present study aimed to provide an overview of a wide range of psychosocial outcomes in adult 
long-term survivors of childhood cancer (CCS) and to identify socio-demographic and medical risk fac- tors. 
Methods CCS were included in the Dutch Childhood Cancer Survivor Study (DCCSS) LATER part 2 if they were 
diagnosed with cancer at an age <18 between 1963-2001, had an attained age of ≥18, and were ≥5 years since 
diagnosis. They completed the Rosenberg Self-Esteem Scale, Hospital Anxiety and Depression Scale, Distress 
Thermometer, Self-Rating Scale for Post-Traumatic Stress Disorder and the SF-36 (Health Related Quality of Life). 
CCS’ scores were compared to general population-based references using analysis of variance and logistic 
regression analysis, controlling for age and sex (p<.05). Risk factors for worse psycho- social outcomes were 
assessed with regression analyses (p<.05). 
Results A total of 1797 CCS, mean age 35.4 years, 49% female, ≥15 years since diagnosis, completed the 
questionnaires. Three percent of CCS reported PTSD due to of childhood cancer, and 36.6% experienced clinical 
distress. No differences were found between CCS and references on self-esteem and anxiety (see ta- ble). CCS 
were less depressed than references (d=-.25), but scored worse on all HRQOL scales, except for bodily pain 
(.01≤d≥-.36). Female sex, lower educational attainment, not being in a relationship and being un- employed 
were negatively associated with almost all psychosocial outcomes. Only few medical characteris- tics, CNS and 
bone tumours, unspecified/other malignancies, and radiotherapy in certain areas, were associ- ated with some 
psychosocial outcomes. 
Conclusions Overall, long-term CCS show resiliency regarding mental health but have slightly lower HRQOL than 
the general population. Other than socio-demographic characteristics and CNS tumours, no clear pattern of 
impact from medical factors was observed. Future studies should focus on other factors in explaining psy- 
chosocial functioning in CCS, such as coping and CCS’ current medical condition. 
 
 
 
  



Psychosocial Outcomes in CCS compared to References 

CCS Reference group 

N M SD % N M SD % Cohen’s d Exp(B) 
Rosenberg Self-esteem 1706 32.62 5.68 1078 32.25 4.58 .07 

HADS 

Anxiety 1700 4.69 3.72 1744 4.46 3.63 .06 

Depression 1697 2.61 3.17 1744 3.45 3.51 -.25*** 

(Sub)clinical anxiety (≥8) 1700 21.2 1744 18.5 1.11 

(Sub)clinical depression 
(≥8) 

1697 9.2 1744 14.0 .69** 

PTSD-SRS 

Diagnosis PTSD 

1697 

2.9 

DT 

Clinical (≥ 5) 

1763 3.66 2.78 

36.6 

SF-36 

Physical functioning 1732 87.67 18.48 1617 90.76 12.78 -.19*** 

Role physical 1730 78.59 35.09 1601 82.81 30.46 -.13*** 

Bodily pain 1727 78.58 22.25 1625 78.34 20.96 .01 

Health perceptions 1719 68.36 23.48 1609 75.93 17.59 -.36*** 

Vitality 1718 64.95 22.17 1617 69.74 17.28 -.24*** 

Social functioning 1728 82.91 21.78 1625 86.57 19.67 -.18*** 

Role emotional 1721 79.69 35.41 1596 84.29 32.68 -.13*** 

Mental health 1719 76.76 17.63 1616 77.88 15.95 -.07** 

Physical component scale 1708 51.08 9.45 1572 52.76 7.76 -.19*** 

Mental component scale 1708 48.34 11.01 1572 49.64 9.79 -.12*** 

M mean; SD standard deviation; OR odds ratio, * p<.05 ** p<.01 *** p<.001 
Significant differences (p <.05) between CCS and references are presented in bold. All outcomes are controlled for sex and age. 
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