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03 | EDITORIAL

WELCOME

Christian Müller

Prof. Dr. med. Thorsten Langer

It's December, Christmas is just around
the corner and we are publishing the
fourth issue of our magazine! So the first
year with STUDY SCAN is coming to an
end.
At the beginning of this year, we all
hoped that it would be better than the
previous year. Now, almost at the end of
the year, it can be seen that the hopes
were greater than the reality. There are
still restrictions in everyday life because
of Covid-19. But at least the vaccinations
do not diminish the hope for the coming
year.
We would like to thank POINTE for the
first year of cooperation by making our
magazine available on
https://cancerpointe.com/less/

Open Access
Just click on the graphic next to the doi
and you will be redirected to those
articles which are provided by open
access.

We wish everyone out there a wonderful
Christmas season and that all your
wishes for 2022 come true. Some of you
may get to go to the beach on Christmas,
while others may get to walk in the
snow. Others might like to have snow,
but there isn't any. But one thing doesn't
change: also in the next year, we will all
continue to work together to make
things better for children with cancer
and survivors around the world.
Best regards from Germany!

To me, survivorship research is critical
to ensuring the best possible outcomes
for childhood cancer survivors who will
live many decades into the future.
'Cure' and 'care' do not stop at the end
of treatment. Maximising survivors'
health and wellbeing is a lifetime goal!
CLAIRE WAKEFIELD (PROFESSOR, SCHOOL OF WOMEN'S AND CHILDREN'S
HEALTH, UNSW SYDNEY, AUSTRALIA; HEAD BEHAVIOURAL SCIENCES UNIT,
KIDS CANCER CENTRE, SYDNEY CHILDREN'S HOSPITAL)
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POLYGENIC RISK SCORE IMPROVES RISK
STRATIFICATION AND PREDICTION OF
SUBSEQUENT THYROID CANCER AFTER
CHILDHOOD CANCER
Nan Song, Qi Liu, Carmen L Wilson, Yadav Sapkota, Matthew J Ehrhardt, Todd M
Gibson, Lindsay M Morton, Stephen J Chanock, Joseph P Neglia, Michael A Arnold, J
Robert Michael, Alexander M Gout, Heather L Mulder, John Easton, Smita Bhatia,
Gregory T Armstrong, Jinghui Zhang, Angela Delaney, Melissa M Hudson, Leslie L
Robison, Yutaka Yasui, Zhaoming Wang

Cancer Epidemiol Biomarkers Prev; doi: 10.1158/1055-9965.EPI-21-0448
BACKGROUND
Subsequent thyroid cancer (STC) is one of
the most common malignancies in childhood
cancer survivors. We aimed to evaluate the
polygenic contributions to STC risk and
potential utility in improving risk prediction.
METHODS
A polygenic risk score (PRS) was calculated
from 12 independent single-nucleotide
polymorphisms associated with thyroid
cancer risk in the general population.
Associations between PRS and STC risk were
evaluated among survivors from St. Jude
Lifetime Cohort (SJLIFE) and were replicated
in survivors from Childhood Cancer Survivor
Study (CCSS). A risk prediction model
integrating the PRS and clinical factors,
initially developed in SJLIFE, and its
performance were validated in CCSS.
RESULTS
Among 2,370 SJLIFE survivors with a median
follow-up of 28.8 (interquartile range
[IQR]=21.9-36.1) years, 65 (2.7%) developed
STC. Among them, the standardized PRS was
associated with an increased rate of STC
(relative rate [RR]=1.57, 95% CI=1.24-1.98,
p<0.001).

Similar associations were replicated in 6,416
CCSS survivors among whom 121 (1.9%)
developed STC during median follow-up of
28.9 (IQR=22.6-34.6) years (RR=1.52, 95%
CI=1.25-1.83, p<0.001). A risk prediction
model integrating the PRS with clinical
factors showed better performance than the
model considering only clinical factors in
SJLIFE (p=0.004, AUC=83.2% vs. 82.1%, at
age 40), which was further validated in CCSS
(p=0.010, AUC=72.9% vs. 70.6%).
CONCLUSIONS
Integration of the PRS with clinical factors
provided a statistically significant
improvement in risk prediction of STC,
although the magnitude of improvement was
modest.
IMPACT
PRS improves risk stratification and
prediction of STC, suggesting its potential
utility for optimizing screening strategies in
survivorship care.
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IMPACT OF COVID-19 PANDEMIC ON A LARGE
COHORT OF ADULT SURVIVORS OF
CHILDHOOD CANCER

Kevin R Krull, Aaron McDonald, Pamela Goodman, Christopher Vukadinovich, James Ford,
Wendy M Leisenring, Eric J Chow, Leslie L Robison, Gregory T Armstrong

Pediatr Blood Cancer; doi: 10.1002/pbc.29324

ABSTRACT
Childhood cancer survivors may be
differentially impacted by coronavirus
disease 2019 (COVID-19). From April to
June of 2020, we examined
psychosocial/health concerns in 4148
adult survivors and 571 siblings.
Although more survivors reported
concerns about getting sick (p = .002)
and needing hospitalization (p = .003) in
general, survivors and siblings were
comparably concerned about being
infected with and the consequences of
COVID-19.

Cranial radiation was associated with
social isolation (relative risk [RR] = 1.3,
CI = 1.1-1.7), and central nervous system
(CNS) tumors were associated with
unemployment due to COVID-19 (RR =
1.7, CI = 1.2-2.2). Some survivors appear
more vulnerable and may require more
support to meet health care and
vocational needs during COVID-19,
though siblings also perceive substantial
risk.

07 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

DURABLE CHANGES IN THE GUT MICROBIOME
IN SURVIVORS OF CHILDHOOD ACUTE
LYMPHOBLASTIC LEUKEMIA

Roma Bhuta, Bradley DeNardo, Jing Wang, Janet Atoyan, Ying Zhang, David Nelson, Jason
Shapiro

Pediatr Blood Cancer; doi: 10.1002/pbc.29308

ABSTRACT
There are limited data on long-term
changes in the gut microbiome after
acute lymphoblastic leukemia (ALL)
therapy. We compared the gut microbial
composition in stool samples of nine
survivors of childhood ALL with 10
healthy sibling controls using 16S rRNA
gene sequencing. Analysis of beta
diversity within family units
demonstrated a significant difference in
bacterial strains between patients and
healthy siblings.

A significant difference in alpha
diversity between patients and their
healthy siblings was noted using Pielou's
evenness. The composition of the gut
microbiome differs between pediatric
ALL survivors and healthy sibling
controls for years after completion of
therapy.
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SEIZURES' IMPACT ON COGNITION AND
QUALITY OF LIFE IN CHILDHOOD CANCER
SURVIVORS
Nicholas S Phillips, Raja B Khan, Chenghong Li, Sedigheh Mirzaei Salehabadi, Tara M
Brinkman, Deokumar Srivastava, Leslie L Robison, Melissa M Hudson, Kevin R Krull,
Zsila S Sadighi

Cancer; doi: 10.1002/cncr.33879
BACKGROUND
The objective of this study was to
determine the impact of seizure-related
factors on neurocognitive, healthrelated quality of life (HRQOL), and
social outcomes in survivors of
childhood cancer.
METHODS
Survivors of childhood cancer treated at
St. Jude Children's Hospital (n = 2022;
48.3% female; median age, 31.5 years;
median time since diagnosis, 23.6 years)
completed neurocognitive testing and
questionnaires. The presence, severity,
resolution, and treatment history of
seizures were abstracted from medical
records. Adjusting for the age at
diagnosis, sex, and prior cancer therapy,
multivariable models examined the
impact of seizures on neurocognitive
and HRQOL outcomes. Mediation
analyses were conducted for social
outcomes.

RESULTS
Seizures were identified in 232 survivors
(11.5%; 29.9% of survivors with central
nervous system [CNS] tumors and 9.0%
of those without CNS tumors). In CNS
tumor survivors, seizures were
associated with poorer executive
function and processing speed (P < .02);
in non-CNS tumor survivors, seizures
were associated with worse function in
every domain (P < .05). Among non-CNS
survivors, seizure severity was
associated with worse processing speed
(P = .023), and resolution was associated
with better executive function (P = .028)
and attention (P = .044). In CNS
survivors, seizure resolution was
associated with improved attention (P =
.047) and memory (P < .02). Mediation
analysis revealed that the impact of
seizures on social outcomes was
mediated by neurocognitive function.
CONCLUSIONS
Seizures in cancer survivors adversely
affect long-term functional and
psychosocial outcomes independently of
cancer therapy. The resolution of
seizure occurrence is associated with
better outcomes. Seizure severity is
associated with poorer outcomes and
should be a focus of clinical
management and patient education.
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HEARING LOSS AND INTELLECTUAL
OUTCOME IN CHILDREN TREATED FOR
EMBRYONAL BRAIN TUMORS: IMPLICATIONS
FOR YOUNG CHILDREN TREATED WITH
RADIATION SPARING APPROACHES
Iska Moxon-Emre, Christine Dahl, Vijay Ramaswamy, Ute Bartels, Uri Tabori, Annie
Huang, Sharon L Cushing, Vicky Papaioannou, Normand Laperriere, Eric Bouffet,
Donald J Mabbott

Cancer Med; doi: 10.1002/cam4.4245

PURPOSE
We investigate the impact of severe
sensorineural hearing loss (SNHL) and
for the first time evaluate the effect of
unilateral versus bilateral SNHL on
intellectual outcome in a cohort of
children with embryonal brain tumors
treated with and without radiation.
METHODS
Data were from 94 childhood survivors
of posterior fossa (PF) embryonal brain
tumors who were treated with either: (1)
chemotherapy alone (n = 16, 7.11 [3.41]
years, 11M/5F), (2) standard-dose
craniospinal irradiation (CSI) and/or
large boost volumes (n = 44, 13.05 [3.26]
years, 29M/15F), or (3) reduced-dose
CSI with a boost restricted to the tumor
bed (n = 34, 11.07 [3.80] years, 19M/15F).
We compared intellectual outcome
between children who: (1) did and did
not develop SNHL and (2) developed
unilateral versus bilateral SNHL. A
Chang grade of ≥2b that required the
use of a hearing aid was considered
severe SNHL. Comparisons were made
overall and within each treatment group
separately.

RESULTS
Patients who developed SNHL had lower
full scale IQ (p = 0.007), verbal
comprehension (p = 0.003), and working
memory (p = 0.02) than patients without
SNHL. No differences were observed
between patients who had unilateral
versus bilateral SNHL (all p > 0.05).
Patients treated with chemotherapy
alone who developed SNHL had lower
mean working memory (p = 0.03) than
patients who did not develop SNHL.
Among patients treated with CSI, no IQ
indices differed between those with and
without SNHL (all p > 0.05).
CONCLUSIONS
Children treated for embryonal brain
tumors who develop severe SNHL have
lower intellectual outcome than patients
with preserved hearing: this association
is especially profound in young children
treated with radiation sparing
approaches. We also demonstrate that
intellectual outcome is similarly
impaired in patients who develop
unilateral versus bilateral SNHL. These
findings suggest that early intervention
to preserve hearing is critical.
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SELF-EFFICACY, POST-TRAUMATIC GROWTH,
AND QUALITY OF LIFE OF PEDIATRIC CANCER
SURVIVORS: A CROSS-SECTIONAL STUDY

Yeunhee Kwak, Yoonjung Kim, Eun Seok Choi, Ho Joon Im

Eur J Oncol Nurs; doi: 10.1016/j.ejon.2021.102019

PURPOSE
This study explored the relationships
among self-efficacy, post-traumatic
growth, and quality of life in a sample of
pediatric cancer survivors and analyzed
the factors associated with quality of life
in pediatric cancer survivors.
METHOD
A questionnaire assessed self-efficacy,
post-traumatic growth, and healthrelated quality of life. Data were
collected from December 2017 to
December 2018 at a hospital in Seoul,
South Korea from 115 pediatric cancer
survivors.
RESULTS
Health-related quality of life showed
significant positive correlations with
general self-efficacy and social selfefficacy, but did not significantly
correlate with post-traumatic growth.

Factors that significantly influenced
health-related quality of life were
current age (β = 0.24, p = .007),
currently not attending school (β =
-0.19, p = .029), having many
uncomfortable symptoms (β = -0.26, p =
.006), some daily life difficulties (β =
-0.23, p = .015), general self-efficacy (β =
0.17, p = .043), and social self-efficacy (β
= 0.32, p = .001). This model explained
50% of the variance in self-reported
health-related quality of life.
CONCLUSION
Health-related quality of life in pediatric
cancer survivors was not associated with
post-traumatic growth. However, high
health-related quality of life was related
to being older, attending school, lacking
uncomfortable symptoms and difficulties
in daily life, and having high selfefficacy. Interventions may improve
health-related quality of life in pediatric
cancer survivors if they increase selfefficacy, reduce uncomfortable
symptoms and difficulties in daily life
and for children who are survivors of
cancer, and encourage maintaining
school life.
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ADVERSE EVENTS DURING SUPERVISED
EXERCISE INTERVENTIONS IN PEDIATRIC
ONCOLOGY-A NATIONWIDE SURVEY
Gabriele Gauß, Ronja Beller, Joachim Boos, Julia Däggelmann, Hannah Stalf, Joachim
Wiskemann, Miriam Götte

Front Pediatr; doi: 10.3389/fped.2021.682496

OBJECTIVES
Exercise interventions during and after
treatment for pediatric cancer are
associated with beneficial physical,
psychological, and social effects.
However, valid data about adverse
events (AEs) of such interventions have
rarely been evaluated. This retrospective
study evaluates AEs that occurred
during supervised oncological exercise
programs for pediatric cancer patients
and survivors.
METHODS
This Germany-wide study used a selfadministered online survey focusing on
general program characteristics and AEs
retrospectively for 2019. The
questionnaire included (a) basic data on
the offered exercise program, (b) AEs
with consequences (Grade 2-5) that
occurred in 2019 during an exercise
intervention, (c) number of Grade 1 AEs,
(d) safety procedures as part of the
exercise programs, and (e) possibility to
give feedback and describe experience
with AEs in free text.

RESULTS
Out of 26 eligible exercise programs,
response rate of program leaders was
92.3% (n = 24). Representatives working
for Universities (n = 6), rehabilitation
clinics (n = 3), acute cancer clinics (n =
12), and activity camps (n = 3)
participated. In total, 35,110 exercise
interventions with varying duration
were recorded for 2019. Six AEs with
consequences (Grade 2-3) occurred
during exercise interventions after
cancer treatment resulting in an
incidence of 17 per 100,000 exercise
interventions (0.017%). No lifethreatening consequences or death were
reported and no serious AE occurred
during acute cancer treatment. Grade 1
AE occurred with a frequency of 983,
corresponding to an incidence of 2,800
per 100,000 interventions (2.8%). Most
frequent Grade 1 AE were muscle
soreness, circulatory problems, and
abdominal pain. The most frequent
preventive safety procedures at the
institutions were regular breaks,
consultations with the medical
treatment team, and material selection
with low injury potential.
TO BE CONTINUED ON NEXT PAGE
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CONTINUED FROM PREVIOUS PAGE

CONCLUSIONS
Supervised exercise interventions for
pediatric cancer patients and survivors
seem to be safe and AEs with
consequences comparatively rare when
compared to general childhood
population data. Occurrence of grade 1
AEs was common, however, causality
was probably not evident between AEs
and the exercise intervention. Future
research should standardize assessment
of AEs in clinical practice and research,
and prospectively register and evaluate
AEs that occur in the context of exercise
interventions in pediatric cancer
patients and survivors.
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PEDIATRIC ONCO-NEPHROLOGY: TIME TO
SPREAD THE WORD-PART II: LONG-TERM
KIDNEY OUTCOMES IN SURVIVORS OF
CHILDHOOD MALIGNANCY AND MALIGNANCY
AFTER KIDNEY TRANSPLANT
Arwa Nada, Jennifer G Jetton

Pediatr Nephrol; doi: 10.1007/s00467-021-05172-y

ABSTRACT
Onco-nephrology is a recent and
evolving medical subspecialty devoted to
the care of patients with kidney disease
and unique kidney-related complications
in the context of cancer and its
treatments, recognizing that
management of kidney disease as well as
the cancer itself will improve survival
and quality of life. While this area has
received much attention in the adult
medicine sphere, similar emphasis in the
pediatric realm has not yet been
realized. As in adults, kidney
involvement in children with cancer
extends beyond the time of initial
diagnosis and treatment. Many
interventions, such as chemotherapy,
stem cell transplant, radiation, and
nephrectomy, have long-term kidney
effects, including the development of
chronic kidney disease (CKD) with
subsequent need for dialysis and/or
kidney transplant.

Thus, with the improved survival of
children with malignancy comes the
need for ongoing monitoring of kidney
function and early mitigation of kidneyrelated comorbidities. In addition,
children with kidney transplant are at
higher risk of developing malignancies
than their age-matched peers. Pediatric
nephrologists thus need to be aware of
issues related to cancer and its
treatments as they impact their own
patients. These facts emphasize the
necessity of pediatric nephrologists and
oncologists working closely together in
managing these children and highlight
the importance of bringing the onconephrology field to our growing list of
pediatric nephrology subspecialties.
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FROM WELL-KNOWN TO CHANGED
EVERYDAY FAMILY LIFE IN FAMILIES WITH
CHILDHOOD CANCER: A GROUNDED THEORY
OF DISRUPTED FAMILY DYNAMIC
Sophie Rex Christensen, Line Thoft Carlsen

Psychooncology; doi: 10.1002/pon.5809

OBJECTIVE
Families affected by childhood cancer
need to adapt either temporarily or
permanently. This study identifies
variables that influence this adaption in
positive or negative ways by presenting
a classic grounded theory.
METHODS
inductive, qualitative study included 69
childhood cancer patients, 39 siblings,
42 parents, and 24 childhood cancer
survivors from 104 families.
RESULTS
The families enter a social process after
diagnosis characterized by either
shuttling between the well-known and
the new or being in a situation with both
aspects. The extent depends on the
stage of the treatment (initial phase,
during treatment, or the end of the
course of treatment) and on four
variables: (1) the diagnosis and
prognosis; (2) the course of the disease,
including duration of treatment or
hospitalizations,

and separation from the remaining
family; (3) the child's current state,
including symptoms, hospitalizations,
and current risk of death or relapse; and
(4) whether previous and current needs
have been met.
CONCLUSIONS
These variables offer a possible
explanation of insufficient coping
strategies, and they should be used to
identify potentially vulnerable families.
The dynamic of the variables imply that
families should be reevaluated during
each of the three phases, as the risk of
changes to the family's everyday life may
increase and therefore their needs may
also change.
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GENETIC FACTORS IN TREATMENT-RELATED
CARDIOVASCULAR COMPLICATIONS IN
SURVIVORS OF CHILDHOOD ACUTE
LYMPHOBLASTIC LEUKEMIA
Kateryna Petrykey, Aziz M Rezgui, Mathilde Le Guern, Patrick Beaulieu, Pascal StOnge, Simon Drouin, Laurence Bertout, Fan Wang, Jessica L Baedke, Yutaka Yasui,
Melissa M Hudson, Marie-Josée Raboisson, Caroline Laverdière, Daniel Sinnett,
Gregor U Andelfinger, Maja Krajinovic

Pharmacogenomics; doi: 10.2217/pgs-2021-0067

AIM
Cardiovascular disease represents one
of the main causes of secondary
morbidity and mortality in patients with
childhood cancer.
PATIENTS & METHODS
To further address this issue, we
analyzed cardiovascular complications
in relation to common and rare genetic
variants derived through whole-exome
sequencing from childhood acute
lymphoblastic leukemia survivors
(PETALE cohort).
RESULTS
Significant associations were detected
among common variants in the TTN
gene, left ventricle ejection fraction (p ≤
0.0005), and fractional shortening (p ≤
0.001). Rare variants enrichment in the
NOS1, ABCG2 and NOD2 was observed in
relation to left ventricle ejection
fraction, and in NOD2 and ZNF267 genes
in relation to fractional shortening.

CONCLUSIONS
Following stratification according to risk
groups, the modulatory effect of rare
variants was additionally found in the
CBR1, ABCC5 and AKR1C3 genes. None of
the associations was replicated in StJude Lifetime Cohort Study.
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IMPROVING FOOD LITERACY AND ACCESS
AMONG YOUNG ADULT CANCER SURVIVORS: A
CROSS-SECTIONAL DESCRIPTIVE STUDY
Gina K Alexander, Lisa Bashore, Vicki Brooks

Cancer Nurs; doi: 10.1097/NCC.0000000000000992

BACKGROUND
The links between nutrition and chronic
disease are well established, but
consumption of fruits and vegetables is
low among young adult childhood cancer
survivors (YACS) worldwide. Ensuring
equitable access to fresh produce is a
significant, persistent public health
challenge.
OBJECTIVE
The purposes of this report are to
describe patterns of access to fresh
produce, daily intake of
fruits/vegetables, and nutrition
education preferences among a sample
of YACS and to highlight early
development of a mentored gardening
intervention.
METHODS
A cross-sectional descriptive study
design was used to assess dietary intake,
access to fruits/vegetables, and
preferences for nutrition education
among 124 YACS through a
comprehensive cancer survivorship
program in a large pediatric cancer
center.

RESULTS
Most participants (71.8%) live more than
10 minutes' walking distance from a
supermarket, and 88.7% do not meet the
recommended daily intake of 5 or more
servings of fruit and vegetables. A total
of 91% of participants express that
nutrition is important, and 81.5% desire
dietary improvement. Most (78.2%) are
likely to use either their computer or
cell phone for nutrition content. To
establish healthy nutrition habits, many
seek the support of a nutritionist (63.7%)
or another survivor (41.9%).
CONCLUSIONS
Study findings underscore the need for
advocacy to support equitable access to
fresh produce and technology-enhanced
nutrition education among YACS.
IMPLICATIONS FOR PRACTICE
To improve access to fresh produce and
food literacy among YACS, providers can
collaborate with community
stakeholders to build capacity for
sustainable, technology-enhanced, and
mentored gardening interventions at the
individual, family, and community level.
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STRUCTURAL AND FUNCTIONAL BRAIN
IMAGING IN LONG-TERM SURVIVORS OF
CHILDHOOD ACUTE LYMPHOBLASTIC
LEUKEMIA TREATED WITH CHEMOTHERAPY:
A SYSTEMATIC REVIEW
Kellen Gandy, Matthew A Scoggins, Lisa M Jacola, Molly Litten, Wilburn E Reddick,
Kevin R Krull

JNCI Cancer Spectr; doi: 10.1093/jncics/pkab069

BACKGROUND
The effect of chemotherapy on brain
development in long-term survivors of
pediatric acute lymphoblastic leukemia
(ALL) was systematically reviewed.
METHODS
A systematic search of Pubmed, Scopus,
and PsycINFO databases was conducted
to identify articles published between
January 2000 and February 2020 that
implemented magnetic resonance
imaging to assess brain structure and
function in pediatric ALL survivors
(diagnosed younger than 21 years of
age). The review included articles that
were published on children diagnosed
with ALL between 0 and 21 years of age
and treated with chemotherapy-only
protocols. Articles meeting the inclusion
criteria described survivors on average
of 5 years or more from diagnosis and
were peer-reviewed articles and original
studies.

RESULTS
The search yielded 1975 articles with 23
articles meeting inclusion criteria. The
review revealed that survivors had
statistically significant alterations in
brain anatomy, most commonly a smaller
hippocampus and impaired
microstructural white matter integrity
in frontal brain regions. Survivors also
had impaired brain function including
lower brain network efficiency and
altered resting state connectivity.
Survivors also displayed widespread
reductions in brain activation (ie,
frontal, temporal, parietal brain regions)
during cognitive tasks.
CONCLUSION
Although the neurotoxic effects of
cancer treatment are reduced in the
absence of cranial radiation, survivors
treated on chemotherapy-only protocols
still display long-term alterations in
brain structure and function, which
contribute to lifelong neurocognitive
late effects.
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UNIQUE FEATURES OF A WEB-BASED
NUTRITION WEBSITE FOR CHILDHOOD
CANCER POPULATIONS: DESCRIPTIVE STUDY
Lisa Wartenberg, Margaret Raber, Joya Chandra

J Med Internet Res; doi: 10.2196/24515

BACKGROUND
Children with cancer experience a
myriad of nutritional challenges that
impact their nutrition status during
treatment and into survivorship.
Growing evidence suggests that weight
at diagnosis impacts cancer outcomes,
but provider guidance on nutrition and
diet during treatment varies. Nutrition
literacy and culinary resources may help
mitigate some common nutritional
problems; however, many patients may
face barriers to accessing in-person
classes. Along with dietitian-led clinical
interventions, web-based resources
such as the newly updated electronic
cookbook (e-cookbook) created by The
University of Texas MD Anderson Cancer
Center, @TheTable, may facilitate access
to nutrition and culinary education
during treatment and into survivorship.
OBJECTIVE
We sought to define and describe the
features and content of the @TheTable
e-cookbook and compare it with
analogous resources for a lay audience
of patients with childhood cancer and
childhood cancer survivors as well as
their families.

METHODS
We evaluated freely available web-based
resources via a popular online search
engine (ie, Google). These searches
yielded three web-based resources
analogous to @TheTable: the American
Institute for Cancer Research's Healthy
Recipes, The Children's Hospital of San
Antonio's Culinary Health Education for
Families Recipe for Life, and Ann Ogden
Gaffney and Fred Hutchinson Cancer
Research Center's Cook for Your Life.
These sites were analyzed for the
following: number of recipes, search
functionality, child or family focus,
cancer focus, specific dietary guidance,
videos or other media, and
miscellaneous unique features.
RESULTS
Cook for Your Life and Culinary Health
Education for Families Recipe for Life
were the most comparable to @TheTable
with respect to cancer focus and family
focus, respectively. Healthy Recipes is
the least user-friendly, with few search
options and no didactic videos.
CONCLUSIONS
The @TheTable e-cookbook is unique in
its offering of child- and family-focused
content centered on the cancer and
survivorship experience.
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SERUM ANTI-MÜLLERIAN HORMONE AS A
MARKER OF OVARIAN RESERVE AFTER CANCER
TREATMENT AND/OR HEMATOPOIETIC STEM
CELL TRANSPLANTATION IN CHILDHOOD:
PROPOSAL FOR A SYSTEMATIC APPROACH TO
GONADAL ASSESSMENT
Silvia Molinari, Francesca Parissone, Veronica Evasi, Paola De Lorenzo, Maria Grazia
Valsecchi, Simone Cesaro, Donatella Fraschini, Roberta Sangalli, Gianluca Cacace, Andrea
Biondi, Adriana Balduzzi, Alessandro Cattoni

Eur J Endocrinol; doi: 10.1530/EJE-21-0351
OBJECTIVE
Female patients treated with alkylating
agents in childhood are at risk for
ovarian impairment. We aimed at
describing the pattern of residual
ovarian function in a cohort of survivors
of hematological malignancies and/or
hematopoietic stem cell transplantation
(HSCT) and assessing the relationship
between Cyclophosphamide Equivalent
Dose (CED) and Anti-Müllerian Hormone
(AMH).
DESIGN AND METHODS
Gonadal health was clinically and
biochemically assessed in 124 postmenarchal survivors who underwent
treatment for pediatric hematological
malignancies and/or HSCT between
1992 and 2019.
RESULTS
Overt "premature ovarian insufficiency"
(POI) was detected in 72.1% and 3.7% of
transplanted and non-transplanted
patients, respectively; milder
"diminished ovarian reserve" (DOR) in
16.3% and 22.2%.

In non-transplanted patients, increasing
CED values were associated with lower
AMH-SDS (p 0.04), with the threshold of
7200 g/m² being the best discriminator
between DOR/POI and normal ovarian
function (AUC: 0.75 on ROC analysis) and
with an observed decrease of 0.14 AMHSDS for each CED increase of 1 gr/m². In
addition, age at diagnosis ≥10 years
played a detrimental role on ovarian
reserve (p 0.003). In the HSCT group,
irradiation was associated with a
statistically significant reduction in
AMH-SDS (p 0.04).
CONCLUSIONS
In non-transplanted patients, CED ≥
7200 mg/m²was associated with a DOR,
while younger age at diagnosis played a
protective role on ovarian reserve. As a
result of the data collected, we propose
a systematic algorithm to assess
iatrogenic gonadal impairment in young
female patients exposed to chemoradiotherapy in childhood for
hematological disorders.
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CONTRIBUTORS TO CANCER-RELATED
FATIGUE IN CHILDHOOD CANCER SURVIVORS
AND THE USE OF NON-PHARMACOLOGICAL
INTERVENTIONS: A SCOPING REVIEW
PROTOCOL
Ariane Levesque, Maxime Caru, Michel Duval, Caroline Laverdière, Serge Sultan

JBI Evid Synth; doi: 10.11124/JBIES-20-002601

OBJECTIVE
This scoping review will aim to identify
the domains contributing to cancerrelated fatigue in childhood cancer
survivors and will explore whether nonpharmacological interventions have
addressed these domains. This
information will help to better define
cancer-related fatigue, identify
knowledge gaps in the literature, and
direct future research efforts
INTRODUCTION
Cancer-related fatigue is a commonly
reported symptom in aftercare following
childhood cancer treatments. However,
its operational definition and
contributors are unclear, which makes it
difficult to select targets and design
adequate interventions. In this scoping
review, we will identify contributing
domains to help clarify their role as key
characteristics of cancer-related
fatigue. We will then review the
evidence as to whether these
contributing domains have been
addressed by non-pharmacological
interventions aimed at fatigue.

INCLUSION CRITERIA
We will include articles on cancerrelated fatigue following childhood
cancer treatments (age at diagnosis ≤ 21
years) and non-pharmacological
interventions aimed at reducing fatigue.
Both will retain qualitative and
quantitative studies will be considered
for inclusion.
METHODS
In accordance with the JBI
methodological framework for
conducting scoping reviews, we will
perform a search in PubMed, PsycINFO,
CINAHL, Embase, Cochrane Library,
Grey Matters, OAlster, and OpenGrey.
We will use the Preferred Reporting
Items for Systematic Reviews and MetaAnalyses Extension for Scoping Reviews
(PRISMA-ScR) checklist. Studies
published in English or French will be
included, with no date limitations. The
data collection and analysis of eligible
articles will be performed by two
independent reviewers and will be
classified in summary tables. The
findings on contributors to cancerrelated fatigue in childhood cancer
survivors will be synthesized in a cross
table linking contributor domains with
intervention type.

21 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

A PSYCHOSOCIAL SUPPORT PROGRAM FOR
YOUNG ADULT CHILDHOOD CANCER
SURVIVORS IN AUSTRIA: A QUALITATIVE
EVALUATION STUDY
Thomas Pletschko, Kerstin Krottendorfer, Juliana Schlifelner, Agathe Schwarzinger,
Verena Fohn-Erhold, Liesa Weiler-Wichtl, Anita Kienesberger, Ulrike Leiss

J Cancer Educ; doi: 10.1007/s13187-021-02083-2

ABSTRACT
Many adolescents and young adult
(AYAs) childhood cancer survivors face
disease- or therapy-related late-effects,
which limit their participation in various
areas of daily life. AYAs are often left
alone in our health care system, and
many worry about their ability to cope
with long-term sequelae, and some are
even lost to follow-up. Therefore, in the
present study, a targeted aftercare
program was developed and evaluated
with the goal of facilitating three
important "life skills": (1) selfperception, (2) social interaction and
conflict management, and (3) selfconscious communication of support
needs. A total of n = 13 participants
(19.2-30.2 years, mean age 22.8 years)
completed a 3-day aftercare seminar, at
the end of which each participant wrote
a reflection letter ("letter to my future
self"), elaborating on observed effects of
the seminar, applicability of the given
information in daily life, and the direct
impact of the seminar on their individual
circumstances.

The reflection letters were analyzed
using qualitative content analysis. All
target life skills were mentioned in the
reflection letters. The participants
reported individual benefits from the
program especially with respect to selfperception and self-confidence, giving
and taking feedback, and acceptance of
personal strengths and weaknesses.
Moreover, the feeling of "not being
alone" was associated with the survivors'
experience of emotional and social
support. This evaluation highlights the
potential of a one weekend aftercare
seminar to address important life skills
that are known to positively influence
health behavior in AYAs. The detailed
description of the seminar can serve as a
basis for making this kind of aftercare
accessible for other people in similar
circumstances.
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LUNG CANCER AS A SUBSEQUENT MALIGNANT
NEOPLASM IN SURVIVORS OF CHILDHOOD
CANCER
Taumoha Ghosh, Yan Chen, Andrew C Dietz, Gregory T Armstrong, Rebecca M Howell,
Susan A Smith, Daniel A Mulrooney, Lucie M Turcotte, Yan Yuan, Yutaka Yasui, Joseph P
Neglia

Cancer Epidemiol Biomarkers Prev; doi: 10.1158/1055-9965.EPI-21-0250

BACKGROUND
Lung cancer, the most common cancer
cause of death in adults, has not been
well studied as a subsequent malignant
neoplasm (SMN) in childhood cancer
survivors. We assessed prevalence, risk
factors, and outcomes for lung SMN in
the Childhood Cancer Survivor Study
(CCSS) cohort.
METHODS
Among 25,654 five-year survivors,
diagnosed with childhood cancer (<21
years), lung cancer was self-reported
and confirmed by pathology record
review. Standardized incidence ratios
(SIR) and cumulative incidences were
calculated, comparing survivors to the
general population, and hazard ratios
(HR) were estimated using Cox
regression for diagnosis and treatment
exposures.
RESULTS
Forty-two survivors developed a lung
SMN (SIR 4.0, 95% CI 2.9-5.4) with a
cumulative incidence of 0.16% at 30
years from diagnosis (95% CI
0.09%-0.23%).

In a treatment model, chest radiation
doses of 10-30 Gy (HR 3.4, 95% CI 1.0511.0), >30-40 Gy (HR 4.6, 95% CI 1.5-14.3)
and >40 Gy (HR 9.1, 95% CI 3.1-27.0)
were associated with lung SMN, with a
monotone dose trend (p-trend<0.001).
Survivors of Hodgkin lymphoma (SIR 9.3,
95% CI 6.2-13.4) and bone cancer (SIR
4.4, 95% CI 1.8-9.1) were at greatest risk
for lung SMN.
CONCLUSIONS
Survivors of childhood cancer are at
increased risk for lung cancer compared
to the general population. Greatest risk
was observed among survivors who
received chest radiotherapy or with
primary diagnoses of Hodgkin lymphoma
or bone cancer.
IMPACT
This study describes the largest number
of observed lung cancers in childhood
cancer survivors and elucidates need for
further study in this aging and growing
population.
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SKELETAL MUSCLE AND CHILDHOOD CANCER:
WHERE ARE WE NOW AND WHERE WE GO
FROM HERE
Chelsea G Goodenough, Robyn E Partin, Kirsten K Ness

Aging Cancer; doi: 10.1002/aac2.12027

ABSTRACT
Skeletal muscle (muscle) is essential for
physical health and for metabolic
integrity, with sarcopenia (progressive
muscle mass loss and weakness), a precurser of aging and chronic disease.
Loss of lean mass and muscle quality
(force generation per unit of muscle) in
the general population are associated
with fatigue, weakness, and slowed
walking speed, eventually interfering
with the ability to maintain physical
independence, and impacting
participation in social roles and quality
of life. Muscle mass and strength
impairments are also documented
during childhood cancer treatment,
which often persist into adult
survivorship, and contribute to an aging
phenotype in this vulnerable population.
Although several treatment exposures
appear to confer increased risk for loss
of mass and strength that persists after
therapy, the pathophysiology
responsible for poor muscle quantity
and quality is not well understood in the
childhood cancer survivor population.

This is partly due to limited access to
both pediatric and adult survivor muscle
tissue samples, and to difficulties
surrounding non-invasive investigative
approaches for muscle assessment.
Because muscle accounts for just under
half of the body's mass, and is essential
for movement, metabolism and
metabolic health, understanding
mechanisms of injury responsible for
both initial and persistent dysfunction is
important, and will provide a foundation
for intervention. The purpose of this
review is to provide an overview of the
available evidence describing
associations between childhood cancer,
its treatment, and muscle outcomes,
identifying gaps in current knowledge.
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COMPREHENSIVE MOLECULAR
CHARACTERIZATION OF PEDIATRIC
RADIATION-INDUCED HIGH-GRADE GLIOMA
John DeSisto, John T Lucas Jr, Ke Xu, Andrew Donson, Tong Lin, Bridget Sanford, Gang
Wu, Quynh T Tran, Dale Hedges, Chih-Yang Hsu, Gregory T Armstrong, Michael Arnold,
Smita Bhatia, Patrick Flannery, Rakeb Lemma, Lakotah Hardie, Ulrich Schüller, Sujatha
Venkataraman, Lindsey M Hoffman, Kathleen Dorris, Jean M Mulcahy Levy, Todd C
Hankinson, Michael Handler, Arthur K Liu, Nicholas Foreman, Rajeev Vibhakar, Kenneth
Jones, Sariah Allen, Jinghui Zhang, Suzanne J Baker, Thomas E Merchant, Brent A Orr,
Adam L Green

Nat Commun; doi: 10.1038/s41467-021-25709-x

ABSTRACT
Radiation-induced high-grade gliomas
(RIGs) are an incurable late complication
of cranial radiation therapy. We
performed DNA methylation profiling,
RNA-seq, and DNA sequencing on 32 RIG
tumors and an in vitro drug screen in
two RIG cell lines. We report that based
on DNA methylation, RIGs cluster
primarily with the pediatric receptor
tyrosine kinase I high-grade glioma
subtype. Common copy-number
alterations include Chromosome (Ch.) 1p
loss/1q gain, and Ch. 13q and Ch. 14q
loss; focal alterations include PDGFRA
and CDK4 gain and CDKN2A and BCOR
loss.

Transcriptomically, RIGs comprise a
stem-like subgroup with lesser mutation
burden and Ch. 1p loss and a proinflammatory subgroup with greater
mutation burden and depleted DNA
repair gene expression. Chromothripsis
in several RIG samples is associated with
extrachromosomal circular DNAmediated amplification of PDGFRA and
CDK4. Drug screening suggests
microtubule inhibitors/stabilizers, DNAdamaging agents, MEK inhibition, and, in
the inflammatory subgroup, proteasome
inhibitors, as potentially effective
therapies.

25 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

SYSTEMATIC REVIEW OF SUBSTANCE USE
MEASUREMENT TOOLS IN ADOLESCENT AND
YOUNG ADULT CHILDHOOD CANCER
SURVIVORS
Marie L Chardon, Sarah J Beal, Gabriella Breen, Meghan E McGrady

J Adolesc Young Adult Oncol; doi: 10.1089/jayao.2021.0086

ABSTRACT
Substance use among adolescents and
young adults (AYAs) is associated with
an increased risk of poor physical and
mental health outcomes. For AYA
childhood cancer survivors (CCSs),
substance use may also increase their
likelihood of experiencing late effects.
As a result, professional organizations
recommend that AYA CCSs be regularly
screened for risk behaviors, including
substance use. The best methods for
assessing these behaviors as part of
clinical care for AYA CCSs, however,
remain unclear. To begin to address this
gap, the purpose of this study was to
systematically review written substance
use measures that have been used with
AYA CCSs and published between 2000
and 2020.

A search of PubMed, PsycINFO, and
CINAHL using terms related to
substance use and AYA CCSs identified
47 articles representing 20 different
written substance use measures that
evaluated current substance use (i.e.,
use of alcohol, tobacco, marijuana,
prescription medications taken in a
manner other than as prescribed,
and/or other illicit substances within
the 12 months). Measures varied in
domains assessed, item formats, and
response formats. Results are presented
alongside recommendations for
selecting screening tools for use with
AYA CCS populations in both clinical and
research settings.

26 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

IMPACT OF ERA OF DIAGNOSIS ON CAUSESPECIFIC LATE MORTALITY AMONG 77 423
FIVE-YEAR EUROPEAN SURVIVORS OF
CHILDHOOD AND ADOLESCENT CANCER: THE
PANCARESURFUP CONSORTIUM
Julianne Byrne, Irene Schmidtmann, Humayra Rashid, Oskar Hagberg, Francesca
Bagnasco, Edit Bardi, Florent De Vathaire, Samira Essiaf, Jeanette Falck Winther, Eva Frey,
Thorgerdur Gudmundsdottir, Riccardo Haupt, Michael M Hawkins, Zsuzsanna Jakab,
Momcilo Jankovic, Peter Kaatsch, Leontien C M Kremer, Claudia E Kuehni, Arja HarilaSaari, Gill Levitt, Raoul Reulen, Cécile M Ronckers, Milena Maule, Roderick Skinner, Eva
Steliarova-Foucher, Monica Terenziani, Lorna Zadravec Zaletel, Lars Hjorth, Stanislaw
Garwicz, Desiree Grabow

Int J Cancer; doi: 10.1002/ijc.33817
ABSTRACT
Late mortality of European five-year
survivors of childhood or adolescent
cancer has dropped over the last 60
years, but excess mortality persists.
There is little information concerning
secular trends in cause-specific
mortality among older European
survivors. PanCareSurFup pooled data
from 12 cancer registries and clinics in 11
European countries from 77 423 fiveyear survivors of cancer diagnosed
before age 21 between 1940 to 2008
followed for an average age of 21 years
and a total of 1.27 million person-years
to determine their risk of death using
cumulative mortality, standardized
mortality ratios (SMR), absolute excess
risks (AER), and multivariable
proportional hazards regression
analyses. At the end of follow-up 9166
survivors (11.8%) had died compared to
927 expected (SMR 9.89, 95% confidence
interval [95%CI] 9.69-10.09), AER 6.47
per 1000 person-years, (95%CI 6.326.62).

At 60-68 years of attained age all-cause
mortality was still higher than expected
(SMR = 2.41, 95%CI 1.90-3.02). Overall
cumulative mortality at 25 years from
diagnosis dropped from 18.4% (95%CI
16.5-20.4) to 7.3% (95%CI 6.7-8.0) over
the observation period. Compared to the
diagnosis period 1960-69, the mortality
hazard ratio declined for first neoplasms
(p for trend <0.0001) and for infections
(P < 0.0001); declines in relative
mortality from second neoplasms and
cardiovascular causes were less
pronounced (P = 0.1105 and P = 0.0829,
respectively). PanCareSurFup is the
largest study with the longest follow-up
of late mortality among European
childhood and adolescent cancer fiveyear survivors, and documents
significant mortality declines among
European survivors into modern eras.
However, continuing excess mortality
highlights survivors' long-term care
needs.
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THERAPEUTIC RADIATION EXPOSURE OF THE
ABDOMEN DURING CHILDHOOD INDUCES
CHRONIC ADIPOSE TISSUE DYSFUNCTION
Xiaojing Huang, Olivia A Maguire, Jeanne M Walker, Caroline S Jiang, Thomas S Carroll, JiDung Luo, Emily Tonorezos, Danielle Novetsky Friedman, Paul Cohen

JCI Insight; doi: 10.1172/jci.insight.153586

BACKGROUND
Childhood cancer survivors who
received abdominal radiotherapy (RT) or
total body irradiation (TBI) are at
increased risk for cardiometabolic
disease, but the underlying mechanisms
are unknown. We hypothesize that RTinduced adipose tissue dysfunction
contributes to the development of
cardiometabolic disease in the
expanding population of childhood
cancer survivors.
METHODS
We performed clinical metabolic
profiling of adult childhood cancer
survivors previously exposed to TBI,
abdominal RT, or chemotherapy alone,
alongside a group of healthy controls.
Study participants underwent abdominal
subcutaneous adipose biopsies to obtain
tissue for bulk RNA-sequencing.
Transcriptional signatures were
analyzed using pathway and network
analyses and cellular deconvolution.

RESULTS
Irradiated adipose tissue is
characterized by a gene expression
signature indicative of a complex
macrophage expansion. This signature
includes activation of the TREM2TYROBP network, a pathway described
in diseases of chronic tissue injury.
Radiation exposure of adipose is further
associated with dysregulated adipokine
secretion, specifically a decrease in
insulin-sensitizing adiponectin and an
increase in insulin resistance-promoting
plasminogen activator inhibitor-1.
Accordingly, survivors exhibiting these
changes have early signs of clinical
metabolic derangement such as
increased fasting glucose and
hemoglobin A1c.
CONCLUSION
Childhood cancer survivors exposed to
abdominal RT or TBI during treatment
exhibit signs of chronic subcutaneous
adipose tissue dysfunction, manifested
as dysregulated adipokine secretion that
may negatively impact their systemic
metabolic health.
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A POPULATION-BASED STUDY OF COVID-19
INFECTION AMONG CHILDHOOD CANCER
SURVIVORS
Mohammad Agha, Felicia Leung, Rahim Moineddin, Nicole M Bradley, Paul J Gibson, David
C Hodgson

Front Med (Lausanne); doi: 10.3389/fmed.2021.718316

ABSTRACT
Childhood cancer survivors are known
to be at risk of chronic co-morbidities,
although their risk of COVID-19
infection remains uncertain.
Understanding the risk of COVID-19 in
this population is necessary to counsel
survivors and inform potential
mitigation strategies. The objective of
this study was to determine whether the
rates of COVID-19 infection differed
between childhood cancer survivors and
the general population. Administrative
health care data from a populationbased registry of children and
adolescents diagnosed with cancer in
Ontario, Canada, were linked with a
universal health insurance registry and a
repository of laboratory data.

Rates of COVID-19 testing, test
positivity and infection between March
1, 2020 and March 31, 2021 among
childhood cancer survivors (n = 10 242)
were compared to matched controls
from the general population (n = 49
068). Compared to the general
population, childhood cancer survivors
were more likely to have COVID-19
testing (35.9% [95% CI, 34.5-37.4%] vs.
32.0% [95% CI, 31.4-32.6%]), but had a
lower likelihood of positive COVID-19
result among those tested (4.3% [95%
CI, 3.6-4.9%] vs. 5.5% [95% CI, 5.1-5.8%])
and a similar rate of infection among all
subjects at risk (1.5% [95% CI, 1.3-1.8%]
vs. 1.7% [95% CI, 1.6-1.9%]). These
findings can inform counseling of
survivors and clinician
recommendations for this population.
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ACCELERATED AGING AS A PARADIGM TO
UNDERSTAND THE LATE EFFECTS OF CANCER
THERAPIES
Saskia Martine Francesca Pluijm

Front Horm Res; doi: 10.1159/000518816

ABSTRACT
Long-term childhood adolescent and
young adult (CAYA) cancer survivors may
develop health conditions that often
coexist at young adulthood or middle
age and that normally occur in persons
aged 65 years and older, including
cardiovascular and musculoskeletal
diseases, metabolic syndrome, and
secondary malignancies, suggesting that
a process of accelerated aging occurs.
This chapter summarizes
epidemiological evidence and
physiological mechanisms of accelerated
aging, and possible preventive measures
to delay the process of accelerated aging
in CAYA cancer survivors. Evidence is
mounting that in addition to a high
prevalence of specific and multiple
aging-related chronic diseases
(multimorbidity), CAYA cancer survivors
seem to also have a higher risk of other
aging phenotypes, including frailty, poor
physical performance, and changes in
body composition (low muscle and high
fat mass).

Risk factors for these aging phenotypes
include treatment-related factors
(cranial-spinal radiotherapy,
anthracyclines), sociodemographic
factors (higher age, female sex, low
socioeconomic status), and unhealthy
lifestyle factors (i.e., physical inactivity,
obesity, smoking, excess alcohol
consumption). The process of
accelerated aging may be prevented or
delayed by adopting and maintaining a
healthy lifestyle, so that CAYA cancer
survivors may live a life with optimal
quality of life after cancer.
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LATE HEPATIC TOXICITY SURVEILLANCE FOR
SURVIVORS OF CHILDHOOD, ADOLESCENT
AND YOUNG ADULT CANCER:
RECOMMENDATIONS FROM THE
INTERNATIONAL LATE EFFECTS OF
CHILDHOOD CANCER GUIDELINE
HARMONIZATION GROUP
Edit Bardi, Renée L Mulder, Elvira C van Dalen, Neel S Bhatt, Kathy A Ruble, Jennifer
Burgis, Sharon M Castellino, Louis S Constine, Caroline M den Hoed, Daniel M Green, Bart
G P Koot, Gill Levitt, László Szonyi, W Hamish Wallace, Roderick Skinner, Melissa M
Hudson, Leontien C M Kremer, Karen E Effinger, Dorine Bresters

Cancer Treat Rev; doi: 10.1016/j.ctrv.2021.102296
BACKGROUND
Survivors of childhood, adolescent and
young adult (CAYA) cancer may develop
treatment-induced chronic liver disease.
Surveillance guidelines can improve
survivors' health outcomes. However,
current recommendations vary, leading to
uncertainty about optimal screening. The
International Late Effects of Childhood
Cancer Guideline Harmonization Group has
developed recommendations for the
surveillance of late hepatotoxicity after
CAYA cancer.
METHODS
Evidence-based methods based on the
GRADE framework were used in guideline
development. A multidisciplinary guideline
panel performed systematic literature
reviews, developed evidence summaries,
appraised the evidence, and formulated
recommendations on the basis of evidence,
clinical judgement, and consideration of
benefits versus the harms of the surveillance
while allowing for flexibility in
implementation across different health care
systems.

RESULTS
The guideline strongly recommends a
physical examination and measurement of
serum liver enzyme concentrations (ALT,
AST, gGT, ALP) once at entry into long-term
follow-up for survivors treated with
radiotherapy potentially exposing the liver
(moderate- to high-quality evidence). For
survivors treated with busulfan, thioguanine,
mercaptopurine, methotrexate,
dactinomycin, hematopoietic stem cell
transplantation (HSCT), or hepatic surgery,
or with a history of chronic viral hepatitis or
sinusoidal obstruction syndrome, similar
surveillance for late hepatotoxicity once at
entry into LTFU is reasonable (low-quality
evidence/expert opinion, moderate
recommendation). For survivors who have
undergone HSCT and/or received multiple
red blood cell transfusions, surveillance for
iron overload with serum ferritin is strongly
recommended once at long-term follow-up
entry.
CONCLUSIONS
These evidence-based, internationallyharmonized recommendations for the
surveillance of late hepatic toxicity in
cancer survivors can inform clinical care and
guide future research of health outcomes for
CAYA cancer survivors.
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RISK OF BENIGN AND MALIGNANT THYROID
DISORDERS IN SUBJECTS TREATED FOR
PAEDIATRIC/ADOLESCENT NEOPLASIA: ROLE
OF MORPHOLOGICAL AND FUNCTIONAL
SCREENING
Giulia Sapuppo, Martina Tavarelli, Emanuela Cannata, Milena La Spina, Marco Russo,
Claudia Scollo, Angela Spadaro, Romilda Masucci, Luca Lo Nigro, Giovanna Russo, Andrea
Di Cataldo, Gabriella Pellegriti

Children (Basel); doi: 10.3390/children8090767

BACKGROUND
Patients treated for
paediatric/adolescent (P/A) neoplasia
have a high incidence of both benign and
malignant thyroid diseases. Given the
high incidence of sequelae, literature
data show a clinical benefit of morphofunctional thyroid screening in
paediatric/adolescent cancer survivors
and a careful lifetime follow-up.
PATIENTS AND METHODS
The incidence of thyroid alterations was
evaluated in a consecutive series of 343
patients treated with chemotherapy
(CHE) and radiotherapy (RTE) or only
with CHE for P/A tumours between 1976
and 2018 (mean age at time of primary
paediatric malignancy 7.8 ± 4.7 years). All
patients underwent thyroidal morphofunctional evaluation between 2000 and
2019.
RESULTS
178 patients (51.9%) were treated only
with CHE and 165 (48.1%) with CHE+RTE.
A functional and/or structural thyroid
disease was diagnosed in 147 (42.5%;
24.2% in CHE and 62.4% in CHE+RTE
group; p = 0.0001).

Of note, 71 (20.7%) patients with no
evidence of disease at first evaluation
developed a thyroid alteration during
the follow-up. Primitive hypothyroidism
was diagnosed in 54 patients (15.7%;
11.2% in CHE vs. 20.6% in CHE+RTE
group; p = 0.01) and hyperthyroidism in
4. Sixty-three patients developed
thyroid nodules (18.4%; 4.0% in CHE and
14.1% in CHE+RTE group; p < 0.001);
thyroid cancer was diagnosed in 30
patients (8.7%; 4.5% in CHE and 12.4% in
CHE + RTE group; p = 0.007).
CONCLUSION
In patients treated with CHE+RTE, the
prevalence of hypothyroidism and
nodular pathology, both malignant and
benign, were significantly greater than
in patients treated with CHE. However,
also in the CHE group, the frequency of
thyroid disease is not negligible and the
pathogenetic mechanisms remain to be
clarified. Our data suggest the clinical
benefit of morpho-functional thyroid
screening in P/A cancer survivors.
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MECHANISMS AND INSIGHTS FOR THE
DEVELOPMENT OF HEART FAILURE
ASSOCIATED WITH CANCER THERAPY
Claire Fraley, Sarah A Milgrom, Lavanya Kondapalli, Matthew R G Taylor, Luisa Mestroni,
Shelley D Miyamoto

Cancers (Basel); doi: 10.3390/children8090829

ABSTRACT
Cardiotoxicity is a well-recognized late
effect among childhood cancer
survivors. With various pediatric cancers
becoming increasingly curable, it is
imperative to understand the disease
burdens that survivors may face in the
future. In order to prevent or mitigate
cardiovascular complications, we must
first understand the mechanistic
underpinnings. This review will examine
the underlying mechanisms of
cardiotoxicity that arise from traditional
antineoplastic chemotherapies,
radiation therapy, hematopoietic stem
cell transplantation, as well as newer
cellular therapies and targeted cancer
therapies. We will then propose areas
for prevention, primarily drawing from
the anthracycline-induced
cardiotoxicity literature. Finally, we will
explore the role of human induced
pluripotent stem cell cardiomyocytes
and genetics in advancing the field of
cardio-oncology.
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SOMATIC DISEASE IN SURVIVORS OF
CHILDHOOD MALIGNANT BONE TUMORS IN
THE NORDIC COUNTRIES
Camilla Pedersen, Catherine Rechnitzer, Elisabeth Anne Wreford Andersen, Line Kenborg,
Filippa Nyboe Norsker, Andrea Bautz, Thomas Baad-Hansen, Laufey Tryggvadottir, LauraMaria Madanat-Harjuoja, Anna Sällfors Holmqvist, Lars Hjorth, Henrik Hasle, Jeanette
Falck Winther, On Behalf Of The ALiCCS Study Group

Cancers (Basel); doi: 10.3390/cancers13184505

ABSTRACT
Survivors of malignant bone tumors in
childhood are at risk of long-term
adverse health effects. We
comprehensively reviewed cases of
somatic diseases that required a hospital
contact in survivors of osteosarcoma
and Ewing sarcoma. In a populationbased cohort study, 620 five-year
survivors of osteosarcoma (n = 440) or
Ewing sarcoma (n = 180), diagnosed
before the age of 20 years in Denmark,
Finland, Iceland, and Sweden during
1943-2008, were followed in the national
hospital registers. Overall rates of
hospital contacts for any somatic
disease and for 12 main diagnostic
groups and 120 specific disease
categories were compared with those in
a matched comparison cohort (n = 3049)
randomly selected from the national
population registers. The rate of
hospital contact for any somatic disease
was 80% higher in survivors of
malignant bone tumors than in
comparisons and remained elevated up
to 30 years after diagnosis.

The rate of hospital contacts was higher
after Ewing sarcoma (rate ratio (RR)
2.24; 95% confidence interval (CI) 1.762.85) than after osteosarcoma (RR 1.67;
95% CI 1.41-1.98). Elevated rates were
observed for 11 main diagnostic groups,
including infections, second malignant
neoplasms, and diseases of the skin,
bones, and circulatory, digestive,
endocrine, and urinary systems.
Survivors of malignant bone tumors in
childhood are at increased risk of
somatic diseases many years after
diagnosis. This comprehensive study
contributes new insight into the risk of
late effects in survivors of osteosarcoma
and Ewing sarcoma, which is an
essential basis for optimal patient
counseling and follow-up care.
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EFFECT OF GENETIC VARIATION IN CYP450 ON
GONADAL IMPAIRMENT IN A EUROPEAN
COHORT OF FEMALE CHILDHOOD CANCER
SURVIVORS, BASED ON A CANDIDATE GENE
APPROACH: RESULTS FROM THE PANCARELIFE
STUDY

M E Madeleine van der Perk, Linda Broer, Yutaka Yasui, Leslie L Robison, Melissa M Hudson, Joop S
E Laven, Helena J van der Pal, Wim J E Tissing, Birgitta Versluys, Dorine Bresters, Gertjan J L
Kaspers, Andrica C H de Vries, Cornelis B Lambalk, Annelies Overbeek, Jacqueline J Loonen,
Catharina C M Beerendonk, Julianne Byrne, Claire Berger, Eva Clemens, Uta Dirksen, Jeanette Falck
Winther, Sophie D Fosså, Desiree Grabow, Monica Muraca, Melanie Kaiser, Tomáš Kepák, Jarmila
Kruseova, Dalit Modan-Moses, Claudia Spix, Oliver Zolk, Peter Kaatsch, Jesse H Krijthe, Leontien C
M Kremer, Russell J Brooke, Jessica L Baedke, Ron H N van Schaik, John N van den Anker, André G
Uitterlinden, Annelies M E Bos, Flora E van Leeuwen, Eline van Dulmen-den Broeder, Anne-Lotte L
F van der Kooi, Marry M van den Heuvel-Eibrink, On Behalf Of The PanCareLIFE Consortium

Cancers (Basel); doi: 10.3390/cancers13184598

BACKGROUND
Female childhood cancer survivors
(CCSs) carry a risk of therapy-related
gonadal dysfunction. Alkylating agents
(AA) are well-established risk factors,
yet inter-individual variability in ovarian
function is observed. Polymorphisms in
CYP450 enzymes may explain this
variability in AA-induced ovarian
damage. We aimed to evaluate
associations between previously
identified genetic polymorphisms in
CYP450 enzymes and AA-related ovarian
function among adult CCSs.
METHODS
Anti-Müllerian hormone (AMH) levels
served as a proxy for ovarian function in
a discovery cohort of adult female CCSs,
from the pan-European PanCareLIFE
cohort (n = 743; age (years): median 25.8,
interquartile range (IQR) 22.1-30.6).

Using two additive genetic models in
linear and logistic regression, nine
genetic variants in three CYP450
enzymes were analyzed in relation to
cyclophosphamide equivalent dose
(CED) score and their impact on AMH
levels. The main model evaluated the
effect of the variant on AMH and the
interaction model evaluated the
modifying effect of the variant on the
impact of CED score on log-transformed
AMH levels. Results were validated, and
meta-analysis performed, using the
USA-based St. Jude Lifetime Cohort (n =
391; age (years): median 31.3, IQR 26.637.4).
TO BE CONTINUED ON NEXT PAGE
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RESULTS
CYP3A4*3 was significantly associated
with AMH levels in the discovery and
replication cohort. Meta-analysis
revealed a significant main deleterious
effect (Beta (95% CI): -0.706 (-1.11-0.298), p-value = 7 × 10-4) of CYP3A4*3
(rs4986910) on log-transformed AMH
levels. CYP2B6*2 (rs8192709) showed a
significant protective interaction effect
(Beta (95% CI): 0.527 (0.126-0.928), pvalue = 0.01) on log-transformed AMH
levels in CCSs receiving more than 8000
mg/m² CED.
CONCLUSIONS
Female CCSs CYP3A4*3 carriers had
significantly lower AMH levels, and
CYP2B6*2 may have a protective effect
on AMH levels. Identification of riskcontributing variants may improve
individualized counselling regarding the
treatment-related risk of infertility and
fertility preservation options.
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EXCESS RISK OF SUBSEQUENT MALIGNANT
NEOPLASMS IN ADOLESCENT AND YOUNG
ADULT CANCER SURVIVORS: RESULTS FROM
THE FIRST ITALIAN POPULATION-BASED
COHORT
Annalisa Trama, Andrea Tittarelli, Giulio Barigelletti, Laura Botta, Gemma Gatta, Giovanna
Tagliabue, Paolo Contiero, Stefano Guzzinati, Anita Andreano, Gianfranco Manneschi,
Fabio Falcini, Marine Castaing, Rosa A Filiberti, Cinzia Gasparotti, Claudia Cirilli, Walter
Mazzucco, Lucia Mangone, Silvia Iacovacci, Maria F Vitale, Fabrizio Stracci, Silvano Piffer,
Rosario Tumino, Simona Carone, Giuseppe Sampietro, Anna Melcarne, Paola Ballotari,
Lorenza Boschetti, Salvatore Pisani, Luca Cavalieri D'Oro, Francesco Cuccaro, Angelo
D'Argenzio, Giancarlo D'Orsi, Anna C Fanetti, Antonino Ardizzone, Giuseppa Candela,
Fabio Savoia, Cristiana Pascucci, Maurizio Castelli, Cinzia Storchi, Alice Bernasconi

Cancer; doi: 10.1002/cncr.33931
BACKGROUND
Evidence about late effects in adolescent
and young adult (AYA) cancer survivors
is scarce. This study assessed the risk of
subsequent malignant neoplasms (SMNs)
to identify the most common SMNs to be
considered in follow-up care.
METHODS
Population-based cancer registries
retrospectively identified first primary
tumors (between 1976 and 2013) and
SMNs in AYAs (15-39 years old at their
cancer diagnosis). AYA cancer survivors
were those alive at least 5 years after
their first cancer diagnosis. The excess
risk of SMNs was measured as
standardized incidence ratios (SIRs) and
absolute excess risk together with the
cumulative incidence of SMNs.

RESULTS
The cohort included 67,692 AYA cancer
survivors. The excess risk of developing
any SMN (SIR, 1.6; 95% confidence
interval, 1.5-1.7) was 60%. The excess
risk of SMNs was significantly high for
survivors of lymphomas; cancers of the
breast, thyroid, female genital tract,
digestive organs, gonads, and urinary
tract; and melanomas. The cumulative
incidence of all SMNs in AYA cancer
survivors within 25 years of their first
cancer diagnosis was approximately 10%.
Subsequent tumors contributing to
approximately 60% of all SMNs were
breast cancer, colorectal cancer, corpus
uteri cancer, and ovarian cancer in
females and colorectal cancer, bladder
cancer, prostate cancer, lung cancer,
and lymphomas in males.
CONCLUSIONS
These results highlight the need to
personalize follow-up strategies for AYA
cancer survivors.

37 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

LATE MORTALITY AMONG SURVIVORS OF
CHILDHOOD ACUTE LYMPHOBLASTIC
LEUKEMIA DIAGNOSED DURING 1971-2008 IN
DENMARK, FINLAND, AND SWEDEN: A
POPULATION-BASED COHORT STUDY
Gitte V Sørensen, Federica Belmonte, Friederike Erdmann, Hanna Mogensen, Vanna
Albieri, Anna S Holmqvist, Laura Madanat-Harjuoja, Mats Talbäck, Mats M Heyman, Nea
Malila, Maria Feychting, Kjeld Schmiegelow, Jeanette F Winther, Henrik Hasle

Pediatr Blood Cancer; doi: 10.1002/pbc.29356
OBJECTIVE
Investigate all-cause and cause-specific
late mortality after childhood acute
lymphoblastic leukemia (ALL) in a
population-based Nordic cohort.
METHODS
From the cancer registries of Denmark,
Finland, and Sweden, we identified 3765
five-year survivors of ALL, diagnosed
before age 20 during 1971-2008. For each
survivor, up to five matched comparison
subjects were randomly selected from
the general population (n = 18,323).
Causes of death were classified as
relapse related, health related, and
external. Late mortality was evaluated
by cumulative incidences of death from
5-year survival date. Mortality hazard
ratios (HR) were evaluated with Cox
proportional models.
RESULTS
Among the survivors, 315 deaths
occurred during a median follow-up of
16 years from 5-year survival date (range
0-42). The majority were attributable to
relapse (n = 224), followed by second
neoplasm (n = 45).

Cumulative incidence of all-cause late
mortality at 15 years from diagnosis
decreased gradually over treatment
decades, from 14.4% (95% confidence
interval [CI]: 11.6-17.2) for survivors
diagnosed during 1971-1981, to 2.5% (95%
CI: 1.3-3.7) for those diagnosed during
2002-2008. This was mainly attributable
to a reduction in relapse-related deaths
decreasing from 13.4% (95% CI: 10.7-16.1)
for survivors diagnosed during 1971-1981
to 1.9% (95% CI: 0.9-2.8) for those
diagnosed during 2002-2008. Healthrelated late mortality was low and did
not change substantially across
treatment decades. Compared to
comparison subjects, all-cause mortality
HR was 40 (95% CI: 26-61) 5-9 years
from diagnosis, and 4.4 (95% CI: 3.4-5.6)
≥10 years from diagnosis.
CONCLUSIONS
Survivors of ALL have higher late
mortality than population comparison
subjects. Among the survivors, there was
a temporal reduction in risk of death
from relapse, without increments in
health-related death.
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PERSISTENT SYMPTOMS, QUALITY OF LIFE,
AND CORRELATES WITH HEALTH SELFEFFICACY IN ADOLESCENT AND YOUNG ADULT
SURVIVORS OF CHILDHOOD CANCER
Natalie Bradford, Erin Pitt, Shelley Rumble, Christine Cashion, Liane Lockwood, Kimberly
Alexander

J Adolesc Young Adult Oncol; doi: 10.1089/jayao.2021.0104
PURPOSE
The numbers of adolescent and young adult
(AYA) survivors of childhood cancer are
exponentially growing. To ensure suitable
services are available to meet the needs of
this growing population, understanding the
experience of late effects, quality of life, and
potentially modifiable factors, such as selfefficacy, is required.
METHODS
AYA survivors of childhood cancer recruited
through an After Cancer Therapy Service at
a Children's Hospital rated their symptoms
experience, quality of life, and self-efficacy
using the Patient Reported Outcome
Common Terminology Criteria for Adverse
Events, Functional Assessment of Cancer
Therapy-General (FACT-G), and PatientReported Outcomes Measurement
Information System (PROMIS®),
respectively. Descriptive statistics were
used to characterize the sample. Quality-oflife scores were compared with population
norms. Regression analyses were used to
explore the relationships between symptom
experience, quality of life, and self-efficacy.

RESULTS
Thirty participants (mean age 22 ± 4.4 years)
reported an average of nine symptoms as
persistently experienced at moderate or
higher rated intensity among participants
(standard deviation ±8.7; range: 0-32;
interquartile range: 2-16); over half (n = 17,
56.7%) had finished treatment 10 or more
years ago. Participants scored lower on the
FACT-G Physical Well-being and Emotional
Well-being, and higher on Social Well-being
subscales than the general population.
Around two-thirds of participants were
confident in their ability to self-manage
their health based on their health selfefficacy score. Bivariate linear regression
identified a statistically significant increase
in the overall quality of life with increased
self-efficacy, adjusted for age and sex (0.60,
95% confidence interval [CI] 0.30-0.90, p <
0.01). Higher symptom burden was
associated with a lower overall quality of life
after adjusting for age and sex (-0.95, 95%
CI: -1.35 to -0.54, p < 0.001).
CONCLUSION
Young cancer survivors experience a
substantial number of persistent symptoms
related to their cancer treatment that may
negatively impact aspects of their quality of
life. Health self-efficacy is a potential target
for future interventions.
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CONCORDANCE BETWEEN SELF-REPORTED
SYMPTOMS AND CLINICALLY ASCERTAINED
PERIPHERAL NEUROPATHY AMONG
CHILDHOOD CANCER SURVIVORS: THE ST.
JUDE LIFETIME COHORT STUDY
Samah Hayek, Rikeenkumar Dhaduk, Yadav Sapkota, William E Evans, Barthelemy Diouf,
Kari Bjornard, Carmen L Wilson, Melissa M Hudson, Leslie L Robison, Raja B Khan, Deo
Kumar Srivastava, Kevin R Krull, Kirsten K Ness

Cancer Epidemiol Biomarkers Prev; doi: 10.1158/1055-9965.EPI-21-0644
BACKGROUND
Childhood cancer survivors are at risk
for motor and/or sensory neuropathy.
The study evaluates concordance
between self-report peripheralneuropathy (PN) and clinically
ascertained PN, and identifies factors
associated with misclassification of PN
among survivors.
METHODS
The concordance between self-report
and clinically ascertained PN was
evaluated among 2,933 5+ year
childhood cancer survivors (mean age
33.3, SD=8.9). The sensitivity,
specificity, and accuracy of self-report
peripheral motor neuropathy (PMN) and
peripheral sensory neuropathy (PSN)
were calculated with reference to
clinically-assessed PN.
RESULTS
Female survivors were more likely than
male survivors to have clinically
ascertained PMN (8.4% vs. 5.6%,
P=0.004).

For females, having either PSN or PMN
the most sensitive, specific, and
accurate self-reported symptom was
endorsing 2+ symptoms on the selfreport questionnaire (43.2%, 90.3%, and
85.2%, respectively), with kappa of
0.304. For males, having either PSN or
PMN the most sensitive, specific, and
accurate self-reported symptom was
endorsing 2+ symptoms on the selfreport questionnaire (38.8%, 90.5%, and
86.3%, respectively) with kappa of 0.242.
Age at diagnosis, emotional-distress,
and reporting pain in legs in the past 4weeks were associated with an increased
risk for false-positive reporting of PN.
Race-White, age at assessment, and
emotional -distress were associated
with increased risk for false-negative
reporting of PN.
CONCLUSIONS
Agreement between self-report and
clinically-ascertained PN was poor in
survivors. Choosing self-report versus
clinical ascertain PN should be carefully
considered. Impact The current study
identifies the need for a self-report
questionnaire that accurately assesses
symptoms of PN among cancer
survivors.
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DEVELOPMENT OF AN AGE-SCALABLE 3D
COMPUTATIONAL PHANTOM IN DICOM
STANDARD FOR LATE EFFECTS STUDIES OF
CHILDHOOD CANCER SURVIVORS
Aashish C Gupta, Suman Shrestha, Constance A Owens, Susan A Smith, Ying Qiao, Rita E
Weathers, Peter A Balter, Stephen F Kry, Rebecca M Howell
Biomed Phys Eng Express; doi: 10.1088/2057-1976/ab97a3
PURPOSE
We previously developed an age-scalable
3D computational phantom that has
been widely used for retrospective
whole-body dose reconstructions of
conventional two-dimensional historic
radiation therapy (RT) treatments in late
effects studies of childhood cancer
survivors. This phantom is modeled in
the FORTRAN programming language
and is not readily applicable for dose
reconstructions for survivors treated
with contemporary RT whose treatment
plans were designed using computed
tomography images and complex
treatment fields. The goal of this work
was to adapt the current FORTRAN
model of our age-scalable computational
phantom into Digital Imaging and
Communications in Medicine (DICOM)
standard so that it can be used with any
treatment planning system (TPS) to
reconstruct contemporary RT.
Additionally, we report a detailed
description of the phantom's age-based
scaling functions, information that was
not previously published.

We developed a Python script that
adapts our phantom model from
FORTRAN to DICOM. To validate the
conversion, we compared geometric
parameters for the phantom modeled in
FORTRAN and DICOM scaled to ages 1
month, 6 months, 1, 2, 3, 5, 8, 10, 15, and
18 years. Specifically, we calculated the
percent differences between the corner
points and volume of each body region
and the normalized mean square
distance (NMSD) between each of the
organs. In addition, we also calculated
the percent difference between the
heights of our DICOM age-scaled
phantom and the heights (50th
percentile) reported by the World
Health Organization (WHO) and Centers
for Disease Control and Prevention
(CDC) for male and female children of
the same ages. Additionally, we
calculated the difference between the
organ masses for our DICOM phantom
and the organ masses for two reference
phantoms (from International Comission
on Radiation Protection (ICRP) 89 and
the University of Florida/National
Cancer Institute reference hybrid voxel
phantoms) for ages newborn, 1, 5, 10, 15
and adult.
TO BE CONTINUED ON NEXT PAGE
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Lastly, we conducted a feasibility study
using our DICOM phantom for organ
dose calculations in a commercial TPS.
Specifically, we simulated a 6 MV photon
right-sided flank field RT plan for our
DICOM phantom scaled to age 3.9 years;
treatment field parameters and age were
typical of a Wilms tumor RT treatment in
the Childhood Cancer Survivor Study.
For comparison, the same treatment was
simulated using our in-house dose
calculation system with our FORTRAN
phantom. The percent differences
(between FORTRAN and DICOM) in mean
dose and percent of volume receiving
dose >=5 Gy were calculated for two
organs at risk, liver and pancreas.
RESULTS
The percent differences in corner points
and the volumes of head, neck, and
trunk body regions between our
phantom modeled in FORTRAN and
DICOM agreed within 3%. For all of the
ages, the NMSDs were negliglible with a
maximum NMSD of 7.80 × 10-2 mm for
occiptital lobe of 1 month.

The heights of our age-scaled phantom
agreed with WHO/CDC data within 7%
from infant to adult, and within 2%
agreement for ages 5 years and older.
We observed that organ masses in our
phantom are less than the organ masses
for other reference phantoms. Dose
calculations done with our in-house
calculation system (with FORTRAN
phantom) and commercial TPS (with
DICOM phantom) agreed within 7%.
CONCLUSION
We successfully adapted our phantom
model from the FORTRAN language to
DICOM standard and validated its
geometric consistency. We also
demonstrated that our phantom model
is representative of population height
data for infant to adult, but that the
organ masses are smaller than in other
reference phantoms and need further
refinement. Our age-scalable
computational phantom modeled in
DICOM standard can be scaled to any
age at RT and used within a commercial
TPS to retrospectively reconstruct doses
from contemporary RT in childhood
cancer survivors.
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PROJECT FORWARD: A POPULATION-BASED
COHORT AMONG YOUNG ADULT SURVIVORS OF
CHILDHOOD CANCERS
Joel Milam, David R Freyer, Kimberly A Miller, Jessica Tobin, Katherine Y Wojcik, Cynthia
N Ramirez, Anamara Ritt-Olson, Stefanie M Thomas, Lourdes Baezconde-Garbanati,
Michael Cousineau, Denise Modjeski, Sapna Gupta, Ann S Hamilton

JNCI Cancer Spectr; doi: 10.1093/jncics/pkab068
BACKGROUND
Childhood cancer survivors (CCS) face
increased risk of morbidity and are
recommended to receive lifelong
cancer-related follow-up care.
Identifying factors associated with
follow-up care can inform efforts to
support the long-term health of CCS.
METHODS
Eligible CCS (diagnosed between 1996
and 2010) identified through the Los
Angeles County Cancer Surveillance
Program responded to a self-report
survey that assessed demographic,
clinical, health-care engagement, and
psychosocial risk and protective factors
of recent (prior 2 years) cancer-related
follow-up care. Weighted multivariable
logistic regression was conducted to
identify correlates of care. All statistical
tests were 2-sided.

RESULTS
The overall response rate was 44.9%,
with an analytical sample of n = 1106
(54.2% Hispanic; mean [SD] ages at
survey, diagnosis, and years since
diagnosis were 26.2 [4.9], 11.6 [5.4], and
14.5 [4.4] years, respectively). Fiftyseven percent reported a recent cancerrelated visit, with lower rates reported
among older survivors. Having
insurance, more late effects, receipt of a
written treatment summary, discussing
long-term care needs with treating
physician, knowledge of the need for
long-term care, having a regular source
of care, and higher health-care selfefficacy were statistically significantly
associated with greater odds of recent
follow-up care, whereas older age,
Hispanic or Other ethnicity (vs nonHispanic White), and years since
diagnosis were associated with lower
odds of recent care (all Ps < .05).
CONCLUSIONS
Age and ethnic disparities are observed
in receipt of follow-up care among
young adult CCS. Potential intervention
targets include comprehensive, ongoing
patient education; provision of written
treatment summaries; and culturally
tailored support to ensure equitable
access to and the utilization of care.
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PERCEPTIONS AND KNOWLEDGE OF AIR
POLLUTION AND ITS HEALTH EFFECTS AMONG
CAREGIVERS OF CHILDHOOD CANCER
SURVIVORS: A QUALITATIVE STUDY
Austin R Waters, Echo L Warner, Perla L Vaca Lopez, Anne C Kirchhoff, Judy Y Ou

BMC Cancer; doi: 10.1186/s12885-021-08739-y

BACKGROUND
Emerging research suggests that
survivors of childhood and adolescent
cancers are at risk for morbidity and
mortality associated with air pollutants.
However, caregiver perceptions of the
effects of air pollution are unknown.
Thus, to address this gap we described
caregivers' perceptions of air pollution's
impact on general population health and
specifically on childhood cancer
survivors, and caregivers' air pollution
information-seeking and exposure
reduction behaviors.
METHODS
Participants were Utah residents, ≥18
years, and caregiver of a childhood
cancer survivor who had completed
treatment. Semi-structured interviews
were conducted with caregivers to
describe their perspectives on air
quality, how air pollution impacts health
(general population and survivor health),
and their information seeking and
exposure reduction behaviors.
Interviews were recorded, transcribed,
and analyzed through two rounds of
structured coding.

RESULTS
Caregivers (N = 13) were non-Hispanic
white and primarily females (92.3%)
between 30 and 49 years old (46.2%).
Most families lived within the Wasatch
Front (69.2%), the main metropolitan of
Utah. Two categories emerged
pertaining to caregiver's perceptions of
air pollution: 1) Limited awareness about
the health effects of air pollution, and 2)
Unsuccessful information seeking and
minimal exposure reduction behaviors.
All caregivers held negative perceptions
of air pollution in Utah, but most were
unaware of how pollution affects health.
While some families limited air pollution
exposure by avoiding outdoor activity or
physically leaving the region, few
practiced survivor-specific exposure
reduction. Nearly half of caregivers
worried about potential effects of air
pollution on survivor health and wanted
more information.
CONCLUSIONS
Despite negative perceptions of air
pollution, caregivers were divided on
whether air pollution could impact
survivor health. Few caregivers engaged
in exposure reduction for their cancer
survivor. As air pollution levels increase
in the U.S., continued research on this
topic is essential to managing cancer
survivor respiratory and cardiovascular
health.
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LONG-TERM NEUROPSYCHOLOGICAL
OUTCOMES OF SURVIVORS OF YOUNG
CHILDHOOD BRAIN TUMORS TREATED ON THE
HEAD START II PROTOCOL
Cara F Levitch, Benjamin Malkin, Lauren Latella, Whitney Guerry, Sharon L Gardner,
Jonathan L Finlay, Stephen A Sands

Neurooncol Pract; doi: 10.1093/nop/npab028
BACKGROUND
The Head Start treatment protocols have
focused on curing young children with
brain tumors while avoiding or delaying
radiotherapy through using a
combination of high-dose, marrowablative chemotherapy and autologous
hematopoietic cell transplantation
(AuHCT). Late effects data from
treatment on the Head Start II (HS II)
protocol have previously been published
for short-term follow-up (STF) at a mean
of 39.7 months post-diagnosis. The
current study examines long-term
follow-up (LTF) outcomes from the same
cohort.
METHODS
Eighteen HS II patients diagnosed with
malignant brain tumors <10 years of age
at diagnosis completed a neurocognitive
battery and parents completed
psychological questionnaires at a mean
of 104.7 months' post-diagnosis.

RESULTS
There was no significant change in Full
Scale IQ at LTF compared to baseline or
STF. Similarly, most domains had no
significant change from STF, including
verbal IQ, performance IQ, academics,
receptive language, learning/memory,
visual-motor integration, and
externalizing behaviors. Internalizing
behaviors increased slightly at LTF.
Clinically, most domains were within the
average range, except for low average
mathematics and receptive language.
Additionally, performance did not
significantly differ by age at diagnosis or
time since diagnosis. Of note, children
treated with high-dose methotrexate for
disseminated disease or atypical
teratoid/rhabdoid tumor displayed
worse neurocognitive outcomes.
CONCLUSIONS
These results extend prior findings of
relative stability in intellectual
functioning for a LTF period. Ultimately,
this study supports that treatment
strategies for avoiding or delaying
radiotherapy using high-dose, marrowablative chemotherapy and AuHCT may
decrease the risk of neurocognitive and
social-emotional declines in young
pediatric brain tumor survivors.
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PHYSICAL ACTIVITY LEVELS, EXERCISE
PREFERENCES, AND EXERCISE BARRIERS IN
KOREAN CHILDREN AND ADOLESCENTS AFTER
CANCER TREATMENT
Ji Young Kim, Samuel Yoo, Su Jin Yeon, Ji Hee Min, Dong-Il Kim, Ji Won Lee, Jung Woo
Han, Chuhl Joo Lyu, Justin Y Jeon

Support Care Cancer; doi: 10.1007/s00520-021-06588-w
PURPOSE
The purpose of the current study was to
explore physical activity (PA) levels,
exercise preferences, and perceived
barriers to PA in childhood cancer
survivors.
METHODS
This cross-sectional study surveyed 120
childhood cancer survivors aged 8-18
years from the pediatric oncology center
in South Korea between March and
August 2017. The modified Exercise &
Quality of Life questionnaire, Korea
Youth Risk Behavior Web-based Survey,
and Godin Leisure-Time Questionnaire
were used to assess PA levels,
preferences, and exercise barriers.

RESULTS
Among 120 participants (72 boys, 48
girls) whose average age at the time of
the survey was 14.57 ± 3.00 years and the
average age at diagnosis was 8.22 years,
the three most common diagnoses were
acute leukemia (43.3%), brain tumor
(13.3%), and malignant lymphoma
(10.8%). Only 16 participants (5%) met
the PA recommendations for children (at
least 60 min of moderate PA per day).
The most preferred sporting activities
included soccer, basketball,
strengthening exercises, badminton,
dance, and taekwondo. They generally
had positive attitudes toward exercise,
and more than 63% of participants
intended to exercise the following
month. The five most prevalent
perceived barriers to exercise were lack
of time, poor health, reluctance to
sweat, lack of exercise skills, and no
exercise partners.
CONCLUSIONS
While most childhood cancer survivors
did not meet the PA recommendation,
most of them agreed that exercise was
beneficial, and they intended to
participate in the exercise. Exercise and
PA programs should be tailored to the
personal health and preferences of
childhood cancer survivors.
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LONG-TERM HEALTH-RELATED QUALITY OF
LIFE IN YOUNG CHILDHOOD CANCER
SURVIVORS AND THEIR PARENTS
Joanna E Fardell, Claire E Wakefield, Richard De Abreu Lourenco, Christina Signorelli,
Maria McCarthy, Jordana McLoone, Michael Osborn, Melissa Gabriel, Antoinette Anazodo,
Frank Alvaro, Liane Lockwood, Thomas Walwyn, Jane Skeen, Ramon Tillemans, Richard J
Cohn, ANZCHOG Survivorship Group

Pediatr Blood Cancer; doi: 10.1002/pbc.29398
PURPOSE
Few studies have investigated the
health-related quality of life (HRQoL) of
young childhood cancer survivors and
their parents. This study describes
parent and child cancer survivor HRQoL
compared to population norms and
identifies factors influencing child and
parent HRQoL.
METHODS
We recruited parents of survivors who
were currently <16 years, and >5 years
postdiagnosis. Parents reported on their
child's HRQoL (Kidscreen-10), and their
own HRQoL (EQ-5D-5L). Parents rated
their resilience and fear of cancer
recurrence and listed their child's
cancer-related late effects.
RESULTS
One hundred eighty-two parents of
survivors (mean age = 12.4 years old and
9.7 years postdiagnosis) participated.
Parent-reported child HRQoL was
significantly lower than population
norms (48.4 vs. 50.7, p < .009). Parents
most commonly reported that their child
experienced sadness and loneliness
(18.1%). Experiencing more late effects
and receiving treatments other than
surgery were associated with worse
child HRQoL.

Parents' average HRQoL was high (0.90)
and no different to population norms.
However 38.5% of parents reported
HRQoL that was clinically meaningfully
different from perfect health, and
parents experienced more problems
with anxiety/depression (43.4%) than
population norms (24.7%, p < .0001).
Worse child HRQoL, lower parent
resilience, and higher fear of recurrence
was associated with worse parent
HRQoL.
CONCLUSIONS
Parents report that young survivors
experience small but significant ongoing
reductions in HRQoL. While overall
mean levels of HRQoL were no different
to population norms, a subset of parents
reported HRQoL that was clinically
meaningfully different from perfect
health. Managing young survivors' late
effects and improving parents' resilience
through survivorship may improve
HRQoL in long-term survivorship.
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SUBSEQUENT MALIGNANT NEOPLASMS IN THE
CHILDHOOD CANCER SURVIVOR STUDY:
OCCURRENCE OF CANCER TYPES IN WHICH
HUMAN PAPILLOMAVIRUS IS AN ESTABLISHED
ETIOLOGIC RISK FACTOR
Tara O Henderson, Brynn W Fowler, Haley A Hamann, Paul C Nathan, Jillian Whitton,
Wendy M Leisenring, Kevin C Oeffinger, Joseph P Neglia, Lucie M Turcotte, Michael A
Arnold, Miriam R Conces, Rebecca M Howell, Leslie L Robison, Gregory T Armstrong,
Kenneth A Alexander

Cancer; doi: 10.1002/cncr.33922
BACKGROUND
Human papillomavirus (HPV)-associated
subsequent malignant neoplasms
(SMNHPV ) in childhood cancer
survivors are poorly understood.
METHODS
The cumulative risk of SMNHPV was
assessed among 24,363 Childhood
Cancer Survivor Study participants.
Standardized incidence ratios (SIRs) and
absolute excess risk were calculated
using age-matched, sex-matched, and
calendar year rates from the
Surveillance, Epidemiology, and End
Results program. Poisson regression
models identified SMNHPV risk factors,
evaluating relative SIRs (rSIR) and 95%
confidence intervals (95% CIs).
RESULTS
In total, 46 survivors developed an
SMNHPV (median age, 31 years [range,
10-56 years]; median time from primary
cancer, 21 years [range, 9-35 years]).
SMNHPV sites included oropharynx (N =
44), anorectum (N = 6), uterine cervix (N
= 2), and vulva (N = 2). The 33-year
cumulative incidence was 0.3% (95% CI,
0.2%-0.4%), and the SIR was nearly 3fold that of the general population (SIR,
2.86; 95% CI, 2.05-4.00).

Female survivors were not at increased
risk of cervical or vulvar cancers
compared with the general population.
All survivors had an elevated risk of
oropharyngeal SMNHPV (males: SIR,
4.06; 95% CI, 2.37-6.97; females: SIR,
8.44; 95% CI 4.88-14.61) and anorectal
SMNHPV (males: SIR, 13.56; 95% CI,
5.09-36.13; females: SIR, 9.15; 95% CI,
2.29-36.61). Males (vs females: rSIR, 1.99;
95% CI, 1.00-3.94); head, neck, and
pelvic radiotherapy doses >3000
centigray (vs none: rSIR, 2.35; 95% CI,
1.11-4.97); and cisplatin-equivalent doses
>400 mg/m2 (vs none: rSIR, 4.51; 95% CI,
1.78-11.43) were associated with
increased SMNHPV SIRs in multivariable
analysis.
CONCLUSIONS
Childhood cancer survivors are at
increased risk for SMN in sites
susceptible to HPV-associated
malignancies. Further research
examining HPV in the etiology of SMN
and the promotion of HPV vaccination
and surveillance guidelines for SMNHPV
in cancer survivors is warranted.
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FUNCTIONAL OUTCOMES AND SOCIAL
ATTAINMENT IN ASIAN/PACIFIC ISLANDER
CHILDHOOD CANCER SURVIVORS IN THE
UNITED STATES: A REPORT FROM THE
CHILDHOOD CANCER SURVIVOR STUDY
Satomi Sato, Nan Li, Stephanie B Dixon, Miho Kato, Hui Zhang, Chi-Kong Li, Rebecca M
Howell, Wendy M Leisenring, Smita Bhatia, Kevin C Oeffinger, Gregory T Armstrong,
Yutaka Yasui, Kevin R Krull, Yin Ting Cheung

Cancer Epidemiol Biomarkers Prev; doi: 10.1158/1055-9965.EPI-21-0628

BACKGROUND
Given the relatively small population of
Asians or Pacific Islanders (API) in the
United States, studies describing long-term
outcomes in API survivors of childhood
cancer are limited. This study compared
functional outcomes between API versus
non-Hispanic White (NHW) survivors.
METHODS
This study included 203 API five-year
survivors (age at follow-up: 29.2 [SD=6.3]
years) and 12,186 NHW survivors (age at
follow-up 31.5[SD=7.3] years) from the
Childhood Cancer Survivor Study. Selfreported functional outcomes of
neurocognitive function, emotional distress,
quality of life, and social attainment were
compared between the two groups using
multivariable regression, adjusted for sex,
age at diagnosis and evaluation, cancer
diagnosis, and neurotoxic treatment.
RESULTS
No statistically significant race/ethnicitybased differences were identified in
neurocognitive and emotional measures. API
survivors reported, on average, less bodily
pain than NHW survivors (mean 54.11
[SD=8.98] vs. 51.32 [SD=10.12]; P<.001).

NHW survivors were less likely to have
attained at least a college degree than API
survivors (odds ratio[OR]=0.50; 95%
confidence interval[CI]=0.34, 0.73). API
survivors were more likely than NHW
survivors to be never-married (OR=2.83, 95%
CI=1.93, 4.13) and to live dependently
(OR=3.10; 95% CI=2.02, 4.74). Older age (>45
years), brain tumor diagnosis, and higher
cranial radiation dose were associated with
poorer functional outcomes in API survivors
(all, P's<0.05).
CONCLUSION
We observed differences in social
attainment between API and NHW survivors,
though statistically significant differences in
neurocognitive and emotional outcomes
were not identified.
IMPACT
Future studies should evaluate whether
racial/ethnic differences in environmental
and sociocultural factors may have
differential effects on health and functional
outcomes.
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DISPARITIES IN HEALTH CARE AFFORDABILITY
AMONG CHILDHOOD CANCER SURVIVORS
PERSIST FOLLOWING THE AFFORDABLE CARE
ACT
Mark A Fiala

Pediatr Blood Cancer; doi: 10.1002/pbc.29370

BACKGROUND
The Affordable Care Act (ACA) included
many provisions that may have improved
access to care for childhood cancer
survivors (CCS). In this study, we sought
to compare health insurance coverage
and the affordability of health care
among adult childhood CCS before and
after the implementation of the ACA.
PROCEDURE
Using data from the National Health
Interview Survey (NHIS), two cohorts of
CCS age 21-65 years old and matched
(1:3) controls without a history of cancer
were identified. A difference-indifferences analysis was used to
compare insurance coverage and health
care affordability pre- (2011-2013) and
post-ACA (2015-2017).
RESULTS
There were 309 CCS identified in the
pre-ACA cohort and 324 in the post-ACA
cohort. The two cohorts were similar in
demographic composition. Prior to the
ACA, CCS were 39% more likely to be
uninsured than their peers (p = .046).

Post, there was no difference in the
odds of being uninsured between CCS
and their peers. Following
implementation of the ACA, the
proportion of CCS who reported having
difficulty with the affordability of health
care decreased (p = .013) as did the
proportion reporting skipping needed
care due to cost (p < .001). However, 13%
of CCS still reported being uninsured,
36% reported difficulty paying for health
care, and 13% reported foregoing
needed care due to cost. Relative to
their peers, CCS saw improvement in
foregoing needed care due to cost, but
disparities still remain.
CONCLUSIONS
Although improvements were observed,
health care affordability, and medical
nonadherence remains a problem for
CCS.
IMPLICATIONS FOR CANCER
SURVIVORS
Additional efforts are needed to improve
health care affordability among CCS.
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A QUALITATIVE STUDY OF YOUNG CHILDHOOD
CANCER SURVIVORS AND THEIR PARENTS'
EXPERIENCES WITH TREATMENT-RELATED
LATE EFFECTS IN EVERYDAY LIFE POSTTREATMENT
Natasha Nybro Petersen, Helena Hansson, Hanne C Lie, Maria Brinkkjaer, Benjamin
Graungaard, Marie Hamilton Larsen, Elna Hamilton Larsen, Kjeld Schmiegelow, Martin Kaj
Fridh, Hanne Baekgaard Larsen

J Adv Nurs; doi: 10.1111/jan.15073
AIMS
The purpose of this secondary analysis was
to explore how young cancer survivors and
their parents experience and manage
treatment-related late effects in daily life
post-treatment.
DESIGN
A phenomenological-hermeneutic
explorative study.
METHODS
Using purposive sampling, we included 15
childhood cancer survivors (aged 11-18 years)
and their parents who participated in semistructured interviews from September 2019
through May 2020. We analysed the
interviews paired using a thematic approach
focused on meaning.
RESULTS
The central theme, 'Negotiation daily life',
emerged as well as three interrelated subthemes, that is 'A changed everyday life',
'Physical activity as a tool' and 'Friends as a
tool'. The childhood cancer survivors and
their parents experienced, understood and
interpreted the late effects differently. The
difference between the survivors'
perceptions and those of their parents in
managing treatment-related late effects in
everyday life resulted in a continuous
negotiation process between the parties.

Parents highlighted the negative impact of
late effects on their child's daily life in
relation to physical activity, school and
socialization while the survivors wished to
leave the cancer experience behind and
'move on' with their friends. As a result,
most of the survivors developed strategies
to manage their social activities while their
parents felt that the survivors neglected the
late effects.
CONCLUSION
The ongoing negotiation process between
the childhood cancer survivors and their
parents show the complexity of the new
family dynamics on returning to everyday
life post-treatment. For clinical nurses, that
means that there should be focus on family
dynamics and how the childhood cancer
survivors and parents, respectively, manage
the childhood cancer survivors' late effects.
IMPACT
Healthcare providers should distinguish
between the needs of the survivors and
those of their parents as they transition
from treatment to everyday life, and
especially in the management of late effects
caused by the treatment.
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LONG-TERM UNMET SUPPORTIVE CARE NEEDS
OF TEENAGE AND YOUNG ADULT (TYA)
CHILDHOOD BRAIN TUMOUR SURVIVORS AND
THEIR CAREGIVERS: A CROSS-SECTIONAL
SURVEY
Emma Nicklin, Galina Velikova, Adam Glaser, Michelle Kwok-Williams, Miguel Debono,
Naseem Sarwar, Florien Boele

Support Care Cancer; doi: 10.1007/s00520-021-06618-7
INTRODUCTION
The supportive care needs of long-term
childhood brain tumour survivors, now
teenagers and young adults (TYAs), and
their caregivers are largely unknown.
We aimed to describe their supportive
care needs and explore associations
between needs and quality of life (QoL).
METHODS
Participants were recruited from longterm follow-up clinics (in three NHS
Trusts in England) and online.
Participants included childhood brain
tumour survivors, ≥ 5 years from
diagnosis, currently aged 13-30, and
their primary caregivers. Survivors
completed the Supportive Care Needs
Survey (SCNS) Short Form and
caregivers the SCNS-Partners &
Caregivers, alongside validated QoL
questionnaires (Peds-FACT-Br and
CQOLC).
RESULTS
In total, 112 individuals (69 survivors/43
caregivers) participated. Survivors
reported on average 9.4 (± 8.5) unmet
needs.

Needs were greatest in the
psychological domain, with anxiety
(60.3%), uncertainty about the future
(50.7%) and feeling down and depressed
(48.5%) most commonly reported.
Caregivers reported on average 12.4 (±
12.3) unmet needs. Again, the greatest
number of unmet needs was observed in
the psychological domain. Many
caregivers also reported information
needs around financial
support/government benefits (42.9%)
and possible survivor fertility problems
(42.9%). Multivariable linear regression
analysis showed that female survivors,
unemployed survivors, survivors further
away from diagnosis and single
caregivers were more likely to report
unmet needs. More unmet needs were
significantly associated with poorer QoL
in survivors and caregivers.
CONCLUSION
This research provides leads to
improving supportive care and longterm follow-up services. Psychological
support represents the biggest gap in
care. Understanding unmet needs and
recognising what services are required
are critical to improving quality of longterm survival.
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BIOLOGICAL ASPECTS OF INFLAMM-AGING IN
CHILDHOOD CANCER SURVIVORS
Francesca Rossi, Alessandra Di Paola, Elvira Pota, Maura Argenziano, Daniela Di Pinto,
Maria Maddalena Marrapodi, Caterina Di Leva, Martina Di Martino, Chiara Tortora

Cancers (Basel); doi: 10.3390/cancers13194933

ABSTRACT
Anti-cancer treatments improve survival
in children with cancer. A total of 80%
of children treated for childhood cancer
achieve 5-year survival, becoming longterm survivors. However, they undergo
several chronic late effects related to
treatments. In childhood cancer
survivors a chronic low-grade
inflammation, known as inflamm-aging,
is responsible for frailty, a condition
characterized by vital organ failure and
by premature aging processes. Inflammaging is closely related to chemotherapy
and radiotherapy, which induce
inflammation, accumulation of
senescent cells, DNA mutations, and the
production of reactive oxygen species.
All these conditions are responsible for
the onset of secondary diseases, such as
osteoporosis, cardiovascular diseases,
obesity, and infertility.

Considering that the pathobiology of
frailty among childhood cancer survivors
is still unknown, investigations are
needed to better understand frailty's
biological and molecular processes and
to identify inflamm-aging key
biomarkers in order to facilitate the
screening of comorbidities and to clarify
whether treatments, normally used to
modulate inflamm-aging, may be
beneficial. This review offers an
overview of the possible biological
mechanisms involved in the
development of inflamm-aging, focusing
our attention on immune system
alteration, oxidative stress, cellular
senescence, and therapeutic strategies.
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THE MICROBIOME IN CHILDHOOD ACUTE
LYMPHOBLASTIC LEUKEMIA
Marina Oldenburg, Nadine Rüchel, Stefan Janssen, Arndt Borkhardt, Katharina L Gössling

Cancers (Basel); doi: 10.3390/cancers13194947

ABSTRACT
For almost 30 years, the term
"holobiont" has referred to an ecological
unit where a host (e.g., human) and all
species living in or around it are
considered together. The concept
highlights the complex interactions
between the host and the other species,
which, if disturbed may lead to disease
and premature aging. Specifically, the
impact of microbiome alterations on the
etiology of acute lymphoblastic leukemia
(ALL) in children is not fully understood,
but has been the focus of much research
in recent years. In ALL patients,
significant reductions in microbiome
diversity are already observable at
disease onset. It remains unclear
whether such alterations at diagnosis
are etiologically linked with
leukemogenesis or simply due to
immunological alteration preceding ALL
onset.

Regardless, all chemotherapeutic
treatment regimens severely affect the
microbiome, accompanied by severe side
effects, including mucositis, systemic
inflammation, and infection. In
particular, dominance of
Enterococcaceae is predictive of
infections during chemotherapy. Longterm dysbiosis, like depletion of
Faecalibacterium, has been observed in
ALL survivors. Modulation of the
microbiome (e.g., by fecal microbiota
transplant, probiotics, or prebiotics) is
currently being researched for potential
protective effects. Herein, we review the
latest microbiome studies in pediatric
ALL patients.
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CHILDHOOD CANCER SURVIVORS AND
DISTANCE EDUCATION CHALLENGES: LESSONS
LEARNED FROM THE COVID-19 PANDEMIC
Lisa B Carey, Kathy Ruble, Juliana Paré-Blagoev, Kimberly Milla, Clifton P Thornton,
Sydney Henegan, Lisa A Jacobson

J Pediatr Psychol; doi: 10.1093/jpepsy/jsab103

OBJECTIVE
Pediatric cancer survivors have
historically struggled to receive
adequate educational supports. In
Spring 2020, the COVID-19 pandemic
forced an emergency switch from
traditional in-person education models
to distance education, but little
information is available regarding
experiences of pediatric survivors'
coping with schooling since that time.
METHODS
This article presents exploratory mixed
methods findings from a quality
improvement project including
qualitative interviews and a quantitative
survey conducted with parents of
pediatric oncology survivors identified
through neuropsychological assessment,
and the use of school-based services as
having educationally relevant
neurocognitive impacts of disease or
treatment. The interviews explored
experiences of education and
instructional delivery during the COVID19 school closures in spring of 2020 and
the beginning of the 2020-2021 school
year and served as the foundation for a
quantitative survey to determine the
generalizability of findings.

RESULTS
Qualitative interviews highlighted 3
emergent themes regarding the shared
experiences of distance schooling for
children with cancer during the COVID19 school closures: (a) attention, (b)
mental health, and (c) access to
instruction. A follow-up quantitative
survey supported the qualitative
findings and their generalizability to the
schooling experiences of other children
with cancer during the pandemic.
CONCLUSION
This article describes and explores each
theme and offers suggestions for
pediatric supports and changes to
provider service delivery (including
weblinks to access project-developed
resources) as a result of ongoing
pandemic-related schooling needs.
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PRIMARY HYPOTHYROIDISM IN CHILDHOOD
CANCER SURVIVORS: PREVALENCE, RISK
FACTORS, AND LONG-TERM CONSEQUENCES
Wassim Chemaitilly, Zhenghong Li, Tara M Brinkman, Angela Delaney, Sujuan Huang, Kari
L Bjornard, Catherine G Lam, Carmen L Wilson, Nicole Barnes, Karen L Clark, Matthew J
Krasin, Monika L Metzger, Anthony Sheyn, Michael W Bishop, Noah D Sabin, Rebecca M
Howell, Sara Helmig, Barry L Shulkin, Brandon M Triplett, Ching-Hong Pui, Amar Gajjar,
Deo Kumar Srivastava, Daniel M Green, Gregory T Armstrong, Leslie L Robison, Melissa M
Hudson, Kristen K Ness, Charles A Sklar, Kevin R Krull

Cancer; doi: 10.1002/cncr.33969
BACKGROUND
Data on primary hypothyroidism and its
long-term impact on the health,
cognition, and quality of life (QOL) of
childhood cancer survivors are limited.
This study examined the prevalence of
and risk factors for primary
hypothyroidism and its associations with
physical, neurocognitive, and
psychosocial outcomes.
METHODS
This was a retrospective study with a
cross-sectional health outcome analysis
of an established cohort comprising
2965 survivors of childhood cancer
(52.8% male; median current age, 30.9
years, median time since cancer
diagnosis, 22.3 years). Multivariable
logistic regression estimated odds ratios
(ORs) and 95% confidence intervals (CIs)
for associations between primary
hypothyroidism and cancer-related risk
factors, cardiovascular disease risk
factors, frailty, neurocognitive and QOL
outcomes, social attainment, and
subsequent thyroid carcinoma.
Associations between serum free
thyroxine and thyrotropin levels at
assessment and health outcomes were
explored.

RESULTS
The prevalence of primary
hypothyroidism was 14.7% (95% CI,
13.5%-16.0%). It was more likely in
females (OR, 1.06; 95% CI, 1.03-1.08), was
less likely in non-Whites (OR, 0.96; 95%
CI, 0.93-0.99), was associated with
thyroid radiotherapy (higher risk at
higher doses), and was more common if
cancer was diagnosed at an age ≥ 15.0
years versus an age < 5 years (OR, 1.05;
95% CI, 1.01-1.09). Primary
hypothyroidism was associated with
frailty (OR, 1.54; 95% CI, 1.05-2.26),
dyslipidemia (OR, 1.52; 95% CI, 1.142.04), impaired physical QOL (OR, 1.66;
95% CI, 1.12-2.48), and having health
care insurance (OR, 1.51; 95% CI, 1.072.12).
CONCLUSIONS
Primary hypothyroidism is common in
survivors and is associated with
unfavorable physical health and QOL
outcomes. The impact of thyroid
hormone replacement practices on these
outcomes should be investigated
further.
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LATE HEALTH OUTCOMES AFTER
DEXRAZOXANE TREATMENT: A REPORT FROM
THE CHILDREN'S ONCOLOGY GROUP
Eric J Chow, Richard Aplenc, Lynda M Vrooman, David R Doody, Yuan-Shung V Huang,
Sanjeev Aggarwal, Saro H Armenian, K Scott Baker, Smita Bhatia, Louis S Constine, David
R Freyer, Lisa M Kopp, Wendy M Leisenring, Barbara L Asselin, Cindy L Schwartz, Steven
E Lipshultz
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BACKGROUND
The objective of this study was to
examine long-term outcomes among
children newly diagnosed with cancer
who were treated in dexrazoxanecontaining clinical trials.
METHODS
P9404 (acute lymphoblastic
leukemia/lymphoma [ALL]), P9425 and
P9426 (Hodgkin lymphoma), P9754
(osteosarcoma), and Dana-Farber Cancer
Institute 95-01 (ALL) enrolled 1308
patients between 1996 and 2001: 1066
were randomized (1:1) to doxorubicin
with or without dexrazoxane, and 242
(from P9754) were nonrandomly
assigned to receive dexrazoxane. Trial
data were linked with the National Death
Index, the Organ Procurement and
Transplantation Network, the Pediatric
Health Information System (PHIS), and
Medicaid. Osteosarcoma survivors from
the Childhood Cancer Survivor Study
(CCSS; n = 495; no dexrazoxane) served
as comparators in subanalyses. Followup events were assessed with cumulative
incidence, Cox regression, and FineGray methods.

RESULTS
In randomized trials (cumulative
prescribed doxorubicin dose, 100-360
mg/m² ; median follow-up, 18.6 years),
dexrazoxane was not associated with
relapse (hazard ratio [HR], 0.84; 95%
confidence interval [CI], 0.63-1.13),
second cancers (HR, 1.19; 95% CI, 0.622.30), all-cause mortality (HR, 1.07; 95%
CI, 0.78-1.47), or cardiovascular
mortality (HR, 1.45; 95% CI, 0.41-5.16).
Among P9754 patients (all exposed to
dexrazoxane; cumulative doxorubicin,
450-600 mg/m² ; median follow-up,
16.6-18.4 years), no cardiovascular
deaths or heart transplantation
occurred. The 20-year heart
transplantation rate among CCSS
osteosarcoma survivors (mean
doxorubicin, 377 ± 145 mg/m² ) was 1.6%
(vs 0% in P9754; P = .13). Among
randomized patients, serious
cardiovascular outcomes
(cardiomyopathy, ischemic heart
disease, and stroke) ascertained by
PHIS/Medicaid occurred less commonly
with dexrazoxane (5.6%) than without it
(17.6%; P = .02), although
cardiomyopathy rates alone did not
differ (4.4% vs 8.1%; P = .35).
CONCLUSIONS
Dexrazoxane did not appear to adversely
affect long-term mortality, event-free
survival, or second cancer risk.
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TRANSLATIONALLY RELEVANT MOUSE MODEL
OF EARLY LIFE CANCER AND CHEMOTHERAPY
EXPOSURE RESULTS IN BRAIN AND SMALL
INTESTINE CYTOKINE RESPONSES: A
POTENTIAL LINK TO COGNITIVE DEFICITS
Jan Pieter Konsman, Collin J Laaker, Kelsey R Lloyd, Adam Hiltz, Brittany L Smith, Arissa A
Smail, Teresa M Reyes

Brain Behav Immun; doi: 10.1016/j.bbi.2021.10.003

ABSTRACT
Survivors of acute lymphoblastic
leukemia (ALL), the most common
childhood cancer, are at increased risk
for long-term cognitive problems,
including executive function deficits.
The chemotherapeutic agent
methotrexate (MTX) is used to treat
most ALL patients, and is closely
associated with cognitive deficits. To
address how early life cancer
chemotherapy leads to cognitive
deficits, we developed a translationally
relevant mouse model of leukemia
survival that exposed mice to leukemic
cells and chemotherapeutic drugs
(vincristine and MTX, with leucovorin
rescue) in early life. Male and female
mice were tested several weeks later
using novel object recognition
(recognition memory) and 5-choice
serial reaction time task (executive
function). Gene expression of
proinflammatory, white matter and
synapse-associated molecules was
assessed in the prefrontal cortex and
small intestine both acutely after
chemotherapy and chronically after
cognitive testing.

Early life cancer-chemotherapy
exposure resulted in recognition
memory and executive function deficits
in adult male mice. Prefrontal cortex
expression of the chemokine Ccl2 was
increased acutely, while small intestine
expression of the proinflammatory
cytokine tumor necrosis factor-alpha
was elevated both acutely (both sexes)
and chronically (males only).
Inflammation in the small intestine was
correlated with prefrontal cortical
proinflammatory and synaptic gene
expression changes, as well as to
executive function deficits. Collectively,
these data indicate that the current
protocol results in a robust mouse
model in which to study cognitive
deficits in leukemia survivors, and
suggest that small intestine
inflammation may represent a novel
contributor to adverse CNS
consequences of early life
chemotherapy.
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[CONSEQUENCES OF CHILDHOOD CANCER IN
THE QUEST FOR FIRST JOB IN THE GRAND
OUEST INTER-REGION: A MIXED-METHOD
STUDY DESIGNED FROM THE GRAND OUEST
CANCER DE L'ENFANT (GOCE) ORGANIZATION
IN CHILDHOOD CANCER SURVIVORS AND
PROFESSIONALS]
Isabelle Ingrand, Chrystelle Dupraz, Anne-Sophie Meunier, Clément Devaux, Sarah
Dujoncquoy, Estelle Thebaud, Pascale Blouin, Virginie Gandemer, Odile Menkes, Isabelle
Pellier, Liana Carausu, Frédéric Millot

Bull Cancer; doi: 10.1016/j.bulcan.2021.06.015
INTRODUCTION
The professional situation of patients
treated for childhood cancer differs from
country to country. The aim of the study is
to study, with the French sociocultural
specificities, the first professional
integration of these young people.
METHODS
A sequential quantitative-qualitative mixed
approach associates 16 individual interviews
and responses to a self-questionnaire of 254
young cancer survivors (sex-ratio=1, median
age 23.5 years diagnosed between 2000 and
2010; 68% leukemia) to 30 individual and
collective interviews of professionals.
RESULTS
They seem to have had fewer difficulties
than the general population to find their
first job (33% vs. 44%). Young women had
more difficulties, young people thought they
had stopped studying too early and those
who mentioned their sequelae (mainly
psychological and neurocognitive). The
qualitative phase shows that, in this context,
the information provided during the job
interview plays an important role in access
to the first job.

DISCUSSION
The study showed a need for information,
communication and training for all actors
whose main axes could be: i) for young
people: learn to introduce themselves and
adapt speeches and postures, be aware of
their non-obligation to reveal a situation
relating to health and to the handicap; ii) for
the medical profession: to promote
communication and to find spaces for
exchanges between specialists, generalists,
occupational physicians; iii) for employers:
better know the disease and the laws to
adapt their eyes and practices.

[FULL TEXT ARTICLE IN FRENCH]
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SURVIVAL OUTCOMES, HEMATOLOGIC
COMPLICATIONS AND GROWTH IMPAIRMENT
AFTER SEQUENTIAL CHEMORADIOTHERAPY IN
INTRACRANIAL NGGCTS: A RETROSPECTIVE
STUDY
Lei Wen, Juan Li, Mingyao Lai, Zhaoming Zhou, Qingjun Hu, Guanhua Deng, Changguo
Shan, Ruyu Ai, Hainan Li, Ming Lu, Liang Zhang, Taihua Wu, Dan Zhu, Yuanyuan Chen,
Longhua Chen, Linbo Cai, Cheng Zhou

Strahlenther Onkol; doi: 10.1007/s00066-021-01857-3
PURPOSE
This study aimed to evaluate the clinical
features, prognostic factors, and
survival outcomes for patients with
intracranial nongerminomatous germ
cell tumors (NGGCTs), with a particular
focus on treatment toxicity for longterm survivors.
METHODS
Intracranial NGGCTs treated with
platinum-based chemotherapy and
craniospinal irradiation (CSI) in our
institution were retrospectively
analyzed. Hematological complications
following sequential chemoradiotherapy
as well as height and weight in
childhood survivors were evaluated.
Plasma growth hormone (GH)
concentrations prior to and after
radiotherapy were obtained for the
comparisons.
RESULTS
A total of 111 intracranial NGGCTs were
included. The 3‐year overall survival
(OS) and event-free survival (EFS) rates
were 83.5% ± 3.9% and 71.0% ± 4.8%,
respectively.

A combined treatment modality
consisting of ≥ 4 cycles of platinumbased chemotherapy and CSI was
associated with an improved OS (P =
0.003) and EFS (P < 0.001).
Thrombocytopenia of any grade
occurred in 35.4% (34/96) of patients,
and the threshold age for an increased
risk of thrombocytopenia was 14 years
(area under the curve AUC = 0.752, P <
0.0001) as derived from receiver
operating characteristic (ROC) analysis.
Growth impediment was found in 8 of 56
(14%) patients. The age for receiving
radiotherapy was found to inversely
correlate with height development,
revealing a cut-off age of 11.5 years for
risking growth impairment (AUC = 0.806,
P = 0.004). Consistently, a significant
decline in plasma growth hormone after
radiotherapy was observed in patients ≤
11.5 years (P < 0.01) but not patients >
11.5 years. (P > 0.05).
CONCLUSION
Our study suggested that a combined
treatment modality with at least four
cycles of chemotherapy and CSI was safe
and effective for patients with
intracranial NGGCTs. Radiotherapy
should be used with caution for patients
< 11.5 years due to growth impairment.
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A RANDOMIZED DOUBLE-BLIND PLACEBOCONTROLLED TRIAL OF THE EFFECTIVENESS
OF MELATONIN ON NEUROCOGNITION AND
SLEEP IN SURVIVORS OF CHILDHOOD CANCER
Margaret M Lubas, Belinda N Mandrell, William L Greene, Carrie R Howell, Robbin
Christensen, Cara I Kimberg, Chenghong Li, Kirsten K Ness, Deo Kumar Srivastava,
Melissa M Hudson, Leslie L Robison, Kevin R Krull, Tara M Brinkman
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BACKGROUND
Adult survivors of childhood cancer are
at risk of developing sleep and
neurocognitive problems, yet few
efficacious interventions exist targeting
these prevalent late effects. Melatonin
has known sleep-promoting effects;
however, it has not been well studied
among childhood cancer survivors.
METHOD
Survivors (n = 580; mean age = 33.5
years; 26 years post-diagnosis) from the
St. Jude Lifetime Cohort were
randomized (1:1) to a six-month doubleblind placebo-controlled trial of 3 mg
time-release melatonin within three
strata (stratum 1: neurocognitive
impairment only; stratum 2:
neurocognitive and sleep impairment;
stratum 3: sleep impairment only).
Neurocognitive performance was
assessed at baseline and postintervention using standardized
measures. Sleep was assessed via selfreport and actigraphy. Independent
sample t tests compared mean change
scores from baseline to six months.
Post-hoc analyses compared the
prevalence of clinically significant
treatment responders among melatonin
and placebo conditions within and
across strata.

RESULTS
Intent-to-treat analyses revealed no
statistically significant differences in
neurocognitive performance or sleep
from baseline to post-intervention.
However, among survivors with
neurocognitive impairment only, a larger
proportion randomized to melatonin
versus placebo demonstrated a
treatment response for visuomotor
speed (63% vs 41%, P = 0.02) and
nonverbal reasoning (46% vs 28%, P =
0.04). Among survivors with sleep
impairment only, a larger proportion
treated with melatonin demonstrated a
treatment response for shifting
attention (44% vs 28%, P = 0.05), shortterm memory (39% vs 19%, P = 0.01), and
actigraphy-assessed sleep duration (47%
vs 29%, P = 0.05).
CONCLUSION
Melatonin was not associated with
improved neurocognitive performance
or sleep in our intent-to-treat analyses;
however, a subset of survivors
demonstrated a clinically significant
treatment response.
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THE EFFECT OF PEDIATRIC CANCER ON
IDENTITY IN YOUNG ADULT SURVIVORS:
RESULTS FROM PROJECT REACH
Lydia L Chevalier, Eric K Zwemer, Robert Casey, Christopher J Recklitis

J Adolesc Young Adult Oncol; doi: 10.1089/jayao.2021.0071

PURPOSE
Living through cancer can have a
profound effect on identity. Among
those treated for adult-onset cancer,
identifying as a cancer survivor is
common and has been linked to positive
mental and physical health outcomes.
Although childhood is a critical period
for identity formation, comparatively
less is known about identity
development after pediatric cancers.
METHODS
One hundred seventy young adults
previously treated for pediatric cancer
enrolled in Project REACH, a prospective
cohort study, and completed self-report
measures on effect of cancer on identity
(e.g., cancer victim and survivor
identity), frequency of thoughts of
cancer, health outcomes (i.e., anxiety,
depression, and health-related quality of
life), and health behaviors (i.e., smoking,
sun protection, exercise, and binge
drinking).

RESULTS
The majority of participants identified as
a survivor (n = 146, 85.9%), and survivor
identity was linked to significantly
higher anxiety (p = 0.01) and worse
overall mental health (p = 0.04), but no
other health outcomes or behaviors.
Only 14 participants (8.2%) endorsed the
victim identity, and they were
significantly more likely to report binge
drinking (p = 0.03) and worse overall
mental health (p = 0.02) than
nonvictims. Frequency of thoughts of
cancer and effect of cancer on identity
were also significantly associated with
health outcomes (e.g., more frequent
thoughts associated with higher
anxiety).
CONCLUSIONS
Our findings suggest that what is known
about the relationship between identity
and health outcomes after adult-onset
cancer cannot be generalized to
pediatric cancers, and that clinicians
should not assume survivor identity is
associated with better health outcomes
in this group.
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POSSIBLE MECHANISMS OF SUBSEQUENT
NEOPLASIA DEVELOPMENT IN CHILDHOOD
CANCER SURVIVORS: A REVIEW

Jarmila Kruseova, Ales Vicha, Barbara Feriancikova, Tomas Eckschlager

Cancers (Basel); doi: 10.3390/cancers13205064

ABSTRACT
Advances in medicine have improved
outcomes in children diagnosed with
cancer, with overall 5-year survival rates
for these children now exceeding 80%.
Two-thirds of childhood cancer
survivors have at least one late effect of
cancer therapy, with one-third having
serious or even life-threatening effects.
One of the most serious late effects is a
development of subsequent malignant
neoplasms (histologically different
cancers, which appear after the
treatment for primary cancer), which
occur in about 3-10% of survivors and
are associated with high mortality.

In cancers with a very good prognosis,
subsequent malignant neoplasms
significantly affect long-term survival.
Therefore, there is an effort to reduce
particularly hazardous treatments. This
review discusses the importance of
individual factors (gender, genetic
factors, cytostatic drugs, radiotherapy)
in the development of subsequent
malignant neoplasms and the
possibilities of their prediction and
prevention in the future.

63 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

IDENTIFICATION OF BIOCHEMICAL AND
MOLECULAR MARKERS OF EARLY AGING IN
CHILDHOOD CANCER SURVIVORS
Silvia Ravera, Tiziana Vigliarolo, Silvia Bruno, Fabio Morandi, Danilo Marimpietri,
Federica Sabatini, Monica Dagnino, Andrea Petretto, Martina Bartolucci, Monica Muraca,
Eleonora Biasin, Riccardo Haupt, Marco Zecca, Franca Fagioli, Daniela Cilloni, Marina
Podestà, Francesco Frassoni

Cancers (Basel); doi: 10.3390/cancers13205214

ABSTRACT
Survival rates of childhood cancer
patients have improved over the past
four decades, although cancer
treatments increase the risk of
developing chronic diseases typical of
aging. Thus, we aimed to identify
molecular/metabolic cellular alterations
responsible for early aging in childhood
cancer survivors (CCS). Biochemical,
proteomic, and molecular biology
analyses were conducted on
mononuclear cells (MNCs) isolated from
peripheral blood of 196 CCS, the results
being compared with those obtained on
MNCs of 154 healthy subjects. CCSMNCs showed inefficient oxidative
phosphorylation associated with low
energy status, and increased lipid
peroxidation and lactate fermentation
compared with age-matched normal
controls.

According to a mathematical model
based on biochemical parameters, CCSMNCs showed significantly higher
metabolic ages than their real ages. The
dysfunctional metabolism of CCS-MNCs
is associated with lower expression
levels of genes and proteins involved in
mitochondrial biogenesis and
metabolism regulation, such as CLUH,
PGC1-alpha, and SIRT6 in CCS, not
observed in the age-matched healthy or
elderly subjects. In conclusion, our
study identified some biochemical and
molecular alterations possibly
contributing to the pathophysiology of
aging and metabolic deficiencies in CCS.
These results identify new targets for
pharmacological interventions to restore
mitochondrial function, slowing down
the aging-associated pathologies in CCS.
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RISK OF SUICIDE AMONG INDIVIDUALS WITH A
HISTORY OF CHILDHOOD CANCER
Justin M Barnes, Kimberly J Johnson, Jeremy L Grove, Amar J Srivastava, Nosayaba
Osazuwa-Peters, Stephanie M Perkins

Cancer; doi: 10.1002/cncr.33957

BACKGROUND
Previous studies have described suicidal
ideation among survivors of childhood
cancer, but small numbers of events
limit the understanding of suicide risk.
The objectives of this study were to
assess whether childhood cancer
survivors are at increased risk of suicide
in comparison with the general
population and to determine risk factors
associated with risk in a populationbased cohort.
METHODS
First primary malignancies among
individuals aged 0 to 19 years from 1975
to 2016 were identified from
Surveillance, Epidemiology, and End
Results (SEER) databases. Standardized
mortality ratios (SMRs) of suicide were
obtained via SEER*Stat software from
SEER 9. Fine and Gray proportional
hazards models were used to identify
suicide-associated factors among
childhood cancer patients included in
SEER 18.

RESULTS
In all, 96,948 childhood cancer cases and
89 suicides were identified. Across all
attained ages, the suicide risk for
individuals with a childhood cancer
history (11.64 per 100,000 person-years)
was similar to the risk for those without
a cancer history (SMR, 1.14; 95%
confidence interval [CI], 0.91-1.43).
However, for survivors alive beyond the
age of 28 years (the median age of death
by suicide), the suicide risk was
significantly elevated (suicides per
100,000 person-years, 22.43; SMR, 1.40;
95% CI, 1.02-1.87). Females (hazard ratio,
0.29; 95% CI, 0.18-0.59; P < .01) had
lower risks than males.
CONCLUSIONS
These results suggest that long-term
childhood cancer survivors may be at
increased suicide risk. Male sex is an
independent risk factor for suicide.
However, the absolute risk of suicide in
older survivors is still low at ~1 per 5000
person-years. Future efforts should
identify survivorship strategies to
mitigate suicide risk.
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LATE EFFECTS CARE FOR CHILDHOOD BRAIN
TUMOR SURVIVORS: A QUALITYIMPROVEMENT INITIATIVE
Chantel Cacciotti, Adam Fleming, JoAnn Duckworth, Hanna Tseitlin, Loretta Anderson,
Stacey Marjerrison

Pediatr Hematol Oncol; doi: 10.1080/08880018.2021.1987599

ABSTRACT
Childhood and adolescent brain tumor
survivors are at risk for long-term
consequences of therapy. We reviewed
adherence to long-term follow-up
(LTFU) guidelines, assessed provider
perspectives, and studied the needs,
experience and quality of life (QOL) of
pediatric malignant brain tumor
survivors in the McMaster Children's
Hospital Neuro-Oncology clinic. LTFU
areas for improvement were evaluated
using an anonymous health provider
needs assessment questionnaire. The
Cancer Care Experience Questionnaire
(CCEQ), Cancer Worry Scale (CWS), SelfManagement Skills Scale (SMSS), and
PedsQL measured parents/patients'
needs and QOL. Individual care plans
were based on the Children's Oncology
Group (COG) LTFU guidelines.

Based on 17 responses, staff perceived
areas for improvement included:
increased multi-disciplinary
participation, improved patient
education and increased surveillance for
therapy-related late effects. Thirty-two
families participated, most felt they
received high-quality care. Mean cancer
worry scores were low (71.8 (± 28.4)).
Survivors reported limited selfmanagement skills (58.5 (±18.2)),
requiring support with medical needs
and activities of daily living. Overall
median QOL scores were 'good'
(parental report 72.3 (±17.7), survivor
68.2 (±16.6)). Utilizing survivorship
guidelines and assessments from
patients, caregivers and health
providers, we implemented
improvements in our provision of neurooncology survivorship care. Lessons
learned may assist other LTFU programs.
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IMPACT OF RISK-STRATIFIED THERAPY ON
HEALTH STATUS IN SURVIVORS OF
CHILDHOOD ACUTE LYMPHOBLASTIC
LEUKEMIA: A REPORT FROM THE CHILDHOOD
CANCER SURVIVOR STUDY
Stephanie B Dixon, Yan Chen, Yutaka Yasui, Ching-Hon Pui, Stephen P Hunger, Lewis B
Silverman, Kirsten K Ness, Daniel M Green, Rebecca M Howell, Wendy M Leisenring, Nina
S Kadan-Lottick, Kevin R Krull, Kevin C Oeffinger, Joseph P Neglia, Melissa M Hudson,
Leslie L Robison, Ann C Mertens, Gregory T Armstrong, Paul C Nathan

Cancer Epidemiol Biomarkers Prev; doi: 10.1158/1055-9965.EPI-21-0667
BACKGROUND
Prior studies have identified that
survivors of childhood acute
lymphoblastic leukemia (ALL) report
poor health status. It is unknown how
risk-stratified therapy impacts the
health status of ALL survivors.
METHODS
We estimated and compared the
prevalence of self-reported poor health
status among adult ( 18 years) survivors
of childhood ALL diagnosed at age <21
years from 1970-1999 and sibling
controls, excluding proxy reports.
Therapy combinations defined treatment
groups representative of 1970s therapy
(70s), standard- and high-risk 1980s and
1990s therapy (80sSR, 80sHR, 90sSR,
90sHR), and relapse/bone marrow
transplant (R/BMT). Log-binomial
models, adjusted for clinical and
demographic factors, compared
outcomes between groups using
prevalence ratios (PR) with 95%
confidence intervals (CI).

≧

RESULTS
Among 5 119 survivors and 4 693 siblings,
survivors were more likely to report
poor health status in each domain
including poor general health (13.5% vs.
7.4%; PR 1.92, 95% CI 1.69-2.19).
Compared to 70s, 90sSR and 90sHR were
less likely to report poor general health
(PR, 95% CI; 90sSR: 0.75, 0.57-0.98;
90sHR: 0.58, 0.39-0.87), functional
impairment (90sSR: 0.56, 0.42-0.76;
90sHR: 0.63, 0.42-0.95), and activity
limitations (90sSR: 0.61, 0.45-0.83;
90sHR: 0.59, 0.38-0.91). An added
adjustment for chronic conditions in
multivariable models partially
attenuated 90sSR risk estimates.
CONCLUSIONS
Risk-stratified ALL therapy has
succeeded in reducing risk for poor
general health, functional impairment
and activity limitations among more
recent survivors of standard- and highrisk therapy.
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THE ROLE OF FOLLICLE-STIMULATING
HORMONE IN VASCULAR DYSFUNCTION
OBSERVED IN HEMATOPOIETIC CELL
TRANSPLANT RECIPIENTS
Erica J Roelofs, Donald R Dengel, Qi Wang, James S Hodges, Julia Steinberger, K Scott
Baker

J Pediatr Hematol Oncol; doi: 10.1097/MPH.0000000000002355

ABSTRACT
Childhood cancer survivors who receive
a hematopoietic cell transplantation
(HCT) are at increased risk for folliclestimulating hormone (FSH)
abnormalities, which may have a
substantial negative impact on vascular
function. The purpose of this study was
to examine the association of vascular
function with FSH in HCT recipients,
non-HCT recipients and healthy
controls. The study included childhood
cancer survivors who were HCT
recipients (n=24) and non-HCT
recipients (n=308), and a control group
of healthy siblings (n=211) all aged
between 9 and 18 years. Vascular
measures of carotid artery structure and
function (compliance and distensibility),
brachial artery flow-mediated dilation
and endothelial-independent dilation
were measured using ultrasound
imaging.

A fasting blood sample was collected to
measure hormone levels. FSH was
significantly higher in HCT recipients
compared with non-HCT recipients and
healthy controls (P<0.01). Carotid
compliance and distensibility were
significantly lower in HCT and non-HCT
recipients compared with healthy
controls (P<0.05). Higher FSH was
associated with decreased carotid
compliance (P<0.05). This study's results
suggest that higher levels of FSH in HCT
recipients may result in significant
reductions in vascular function
compared with non-HCT recipients and
healthy controls. Therefore,
gonadotropin endocrine dysfunction,
particularly abnormal FSH levels, may be
an underlying mechanism of vascular
dysfunction.
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IMPACT OF CARDIAC SUBSTRUCTURE
DOSIMETRY ON LATE CARDIAC RISK: A
REPORT FROM THE CHILDHOOD CANCER
SURVIVOR STUDY (CCSS)
J E Bates, S Shrestha, Q Liu, S Smith, D A Mulrooney, W M Leisenring, T Gibson, L L
Robison, E J Chow, K C Oeffinger, G T Armstromg, L S Constine, B S Hoppe, C Lee, Y
Yasui, R M Howell

Int J Radiat Oncol Biol Phys; doi: 10.1016/j.ijrobp.2021.07.200
PURPOSE/OBJECTIVE
Prior estimates of radiation (RT)-associated
cardiac disease risk in childhood cancer
survivors are based on estimates of RT dose
to the entire heart. We aimed to evaluate
whether cardiac substructure RT dosimetry
improves estimation of late cardiac disease
risk.
MATERIALS/METHODS
We determined the cumulative incidence of
CTCAE grade 3 - 5 cardiac disease (heart
failure, coronary artery disease, valvular
disease, arrhythmia, or pericardial disease)
among 25,481 5-year survivors from CCSS
diagnosed 1970 - 1999. Median age at
diagnosis was 6.1 years (range 0 - 20) and at
last follow-up was 29.8 years (5.6 - 65.9). We
considered a single composite endpoint of
any cardiac disease to best identify which
substructures to prioritize for avoidance in
RT planning to minimize the absolute risk of
cardiac disease. We reconstructed RT fields
for irradiated survivors (n = 12,228) on an
age-scaled phantom and estimated mean RT
dose to the heart, four chambers, four
valves, and the left anterior descending
(LAD), circumflex, main (LM), and right
coronary arteries. Adjusted piecewise
exponential models (including cumulative
anthracycline dose) evaluated associations
between mean RT dose to each structure
and outcomes.

Each substructure was individually added to
a model with mean whole heart RT dose and
the fit was assessed via the likelihood-ratio
test to ascertain which substructures
improved prediction of cardiac risk beyond
whole heart dose.
RESULTS
At 35 years from diagnosis, the cumulative
incidence of any cardiac disease was 7.0%
(95% CI 6.5 - 7.6). When adding each
substructure separately to a model with
mean whole heart dose, the addition of mean
LAD (χ² = 29.1) or LM (χ² = 34.6) RT dose
significantly improved the risk estimation of
any cardiac disease (P < 0.01). Among
survivors with mean whole heart doses < 10
Gy, increasing mean LAD but not mean LM
doses significantly increased risk of late
cardiac disease. Even among those with a
mean heart dose of < 5 Gy, mean LAD dose of
≥10 Gy was associated with a more than
three-fold increased risk of cardiac disease
(Table 1).
CONCLUSION
Even among survivors with low mean heart
doses (< 5 Gy), mean LAD doses ≥10 Gy
increased risk of cardiac disease. Thus, for
pediatric RT planning we recommend
limiting mean LAD dose to < 10 Gy, even
when mean heart dose constraints can be
achieved. Table 1. Relative rate of grade 3 - 5
cardiac disease in childhood cancer
survivors by RT dose to the heart and LAD.
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SECOND CANCER RISK IN CHILDHOOD CANCER
SURVIVORS TREATED WITH INTENSITYMODULATED RADIATION THERAPY (IMRT): AN
UPDATED ANALYSIS OF MORE THAN 10 YEARS
OF FOLLOW-UP
K R Tringale, D L Casey, G Niyazov, S L Wolden

Int J Radiat Oncol Biol Phys; doi: 10.1016/j.ijrobp.2021.07.653
PURPOSE/OBJECTIVE
It is unclear how treatment with intensitymodulated radiation therapy (IMRT) impacts
long-term risk of second malignant
neoplasms (SMNs) in pediatric patients. A
preliminary report from our institution
published in 2015 by Casey et al.
demonstrated a 10-year cumulative
incidence (CI) of 3.3%, which we sought to
update with now a median follow-up of over
10 years.
MATERIALS/METHODS
Pediatric patients < = 21 years of age treated
with IMRT at our institution between
December 1998 and February 2009 and who
survived with follow-up data > = 5 years
after IMRT were included. The total dose of
IMRT to any field was calculated and
adjusted for contribution of conventional
radiotherapy. Exposure to chemotherapy
was recorded and noted if exposed to
alkylating agents, anthracyclines, and/or
epidodophyllotoxins. Treatment plans were
evaluated to assess whether SMNs occurred
within the treatment field. CI estimates of
all SMN and second solid malignancies were
calculated using the CI method of competing
risks with death considered a competing
event.
RESULTS
A total of 326 patients were included with a
median follow-up of 11 years from IMRT
initiation (IQR, 8.6-14.0). The most common
primary diagnosis was soft tissue sarcoma (n
= 109, 33.4%) followed by neuroblastoma (n =
64, 19.6%).

Most (n = 282, 86.5%) received
chemotherapy. Most (n = 200, 61.3%)
patients had > 10 years of follow-up and 285
(87.4%) patients were alive at the time of
this analysis. At a median time of 8.2 years
from IMRT (range, 3.2-19.2), 17 developed
SMNs (11 solid, 6 hematologic) with a 10-year
and 15-year CI of 1.8% (95% confidence
interval [CI] 0.8-4.3) and 3.6% (95% CI 1.58.3), respectively. Six of these patients
(35.3%) are still alive. Of the 11 solid SMNs,
most (7, 63.6%) had received IMRT to the
head and neck, 3 to the CNS, and 1 to the
abdomen/pelvis. The mean and median
doses to the IMRT field were 5360cGy
(standard deviation, 2433) and 5580cGy
(range, 2100-9640), respectively. Median
time to solid SMN was 11.0 years (range, 6.819.2) and cancers included 2 colon
adenocarcinomas, 3 osteosarcomas, 1 high
grade astrocytoma, 2 glioblastomas, 1
papillary thyroid cancer, 1 widely metastatic
cancer of unknown primary, and 1 presumed
soft tissue sarcoma. 2 patients with SMNs
had hereditary retinoblastoma. 5 solid SMNs
developed within the 100% isodose line (IDL)
of the IMRT field, 1 within 80% IDL, 1 within
50% IDL, and 1 within 40% IDL. A colon
cancer is estimated to have developed within
the 70-80% IDL of the conventional
posteroanterior field as part of craniospinal
irradiation. The papillary thyroid carcinoma
was out of the IMRT field. The metastatic
cancer of unknown primary could not be
categorized or attributable to IMRT.
TO BE CONTINUED ON NEXT PAGE
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CONCLUSION
With a median follow-up of 11 years,
there was an increased CI of solid SMNs
after IMRT in childhood cancer
survivors. SMNs developed both in and
out of the high dose region. These data
serve as a foundation for comparison
with other modalities of radiation
treatment, namely proton therapy.
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OTOTOXICITY IN CANCER SURVIVORS:
EXPERIENCE AND PROPOSAL OF A
SURVEILLANCE PROTOCOL
Mario Sánchez-Canteli, Faustino Núñez-Batalla, Patricia Martínez-González, Ana de
Lucio-Delgado, José Antonio Villegas-Rubio, Justo Ramón Gómez-Martínez, José Luis
Llorente-Pendás

An Pediatr (Engl Ed); doi: 10.1016/j.anpede.2020.08.014

INTRODUCTION
Ototoxicity occurs in different
percentages in patients after treatment
with platinum-based chemotherapy or
cranial radiation therapy. The aim of this
study was to present our experience in
ototoxicity monitoring.
MATERIALS AND METHODS
A review was made of the registry of
paediatric cancer patients referred to
the Children's Hearing Loss Unit from
1999 to 2019.
RESULTS
Of the 46 patients referred to this unit,
41 had received platinum as part of their
treatment, 17 patients underwent
neurosurgery, and 18 patients received
cranial radiation therapy. An anamnesis
and otoscopy were performed on all of
them, and the monitoring was carried
out with tone-verbal audiometry and/or
distortion products. Hearing loss was
observed in eight patients (21.05% of
patients referred for audiological
follow-up) as a consequence of the
treatment.

It was impossible to determine the
audiological situation in eight patients
at the end of treatment. Hearing aid
adaption was necessary in two patients.
In coordination with Paediatric
Oncology, a change from cisplatin to
carboplatin due to bilateral grade two
ototoxicity was considered appropriate
during treatment in one patient.
CONCLUSION
Adequate coordination with Paediatric
Oncology is essential to carry out active
surveillance for ototoxicity and to
modify, if possible, the dosage or type of
chemotherapy in case hearing is
affected. In our experience, and
following current recommendations, a
pre-treatment assessment is usually
performed, as well as monitoring during
treatment, at the end of treatment, and
annually thereafter due to the risk of a
later development of hearing loss.
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HEALTH OF CHILDREN BORN TO CHILDHOOD
CANCER SURVIVORS: PARTICIPANT
CHARACTERISTICS AND METHODS OF THE
MULTICENTER OFFSPRING STUDY
Greta Sommerhäuser, Anja Borgmann-Staudt, Ralph Schilling, Eva Frey, Jiri Hak, Veronika
Janhubová, Katerina Kepakova, Tomas Kepak, Stephanie Klco-Brosius, Maryna KrawczukRybak, Jarmila Kruseova, Herwig Lackner, Ales Luks, Gisela Michel, Anna Panasiuk,
Melanie Tamesberger, Janine Vetsch, Magdalena Balcerek

Cancer Epidemiol; doi: 10.1016/j.canep.2021.102052

INTRODUCTION
Research on childhood cancer survivor
offspring has been limited to genetic
disease occurrence, malformations or
non-hereditary cancers. However,
previous surveys indicated that
survivors harbor fears about their
(prospective) children's overall health.
Our Multicenter Offspring Study
examined extensive health aspects in
children born to survivors and their
siblings providing comprehensive
information to be used in patient
counseling to elucidate and alleviate
existing concerns.
METHODS
Using a specifically designed
questionnaire, childhood cancer
survivors and their siblings were
surveyed on their offspring's health
(Supplementary material). Recruitment
strategies depended on local
infrastructures and standards of
participating centers, including
registry-based and direct approaches.
Group differences were tested nonparametrically and effect sizes were
calculated.

RESULTS
In total, 1126 survivors reported on 1780
offspring and 271 siblings reported on
441 offspring. Response rates ranged
from 32.1% (Czech Republic) to 85.0%
(Austria). Respondents were more likely
to be female (p = .007), older at time of
survey (p < .001), diagnosed 1980-1999 (p
< .001) and treated with chemotherapy
(p < .001). Compared to siblings,
survivors were younger at time of survey
(35 years vs. 39 years, p < .001) and at
first birth (29 years vs. 30 years, p <
.001). Survivor and sibling offspring only
differed in terms of age at survey (6.3
years vs. 8.9 years, p < .001).
CONCLUSION
The Multicenter Offspring Study
investigates a wide variety of health
aspects in offspring born to survivors
and their siblings in five European
countries. Our study cohorts form a
solid basis for future analyses; yet,
certain limitations, due to differences in
approach among participating centers,
must be considered when interpreting
findings.

73 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

LEVERAGING CLINICAL INFORMATICS TOOLS
TO EXTRACT CUMULATIVE ANTHRACYCLINE
EXPOSURE, MEASURE CARDIOVASCULAR
OUTCOMES, AND ASSESS GUIDELINE
ADHERENCE FOR CHILDREN WITH CANCER
David H Noyd, Amy Berkman, Claire Howell, Steve Power, Susan G Kreissman, Andrew P
Landstrom, Michel Khouri, Kevin C Oeffinger, Warren A Kibbe

JCO Clin Cancer Inform; doi: 10.1200/CCI.21.00099
PURPOSE
Cardiovascular disease is a significant cause
of late morbidity and mortality in survivors
of childhood cancer. Clinical informatics
tools could enhance provider adherence to
echocardiogram guidelines for early
detection of late-onset cardiomyopathy.
METHODS
Cancer registry data were linked to
electronic health record data. Structured
query language facilitated the construction
of anthracycline-exposed cohorts at a single
institution. Primary outcomes included the
data quality from automatic anthracycline
extraction, sensitivity of International
Classification of Disease coding for heart
failure, and adherence to echocardiogram
guideline recommendations.
RESULTS
The final analytic cohort included 385
pediatric oncology patients diagnosed
between July 1, 2013, and December 31, 2018,
among whom 194 were classified as no
anthracycline exposure, 143 had low
anthracycline exposure (< 250 mg/m²),

and 48 had high anthracycline exposure (≥
250 mg/m²). Manual review of anthracycline
exposure was highly concordant (95%) with
the automatic extraction. Among the
unexposed group, 15% had an anthracycline
administered at an outside institution not
captured by standard query language coding.
Manual review of echocardiogram
parameters and clinic notes yielded a
sensitivity of 75%, specificity of 98%, and
positive predictive value of 68% for
International Classification of Disease
coding of heart failure. For patients with
anthracycline exposure, 78.5% (n = 62) were
adherent to guideline recommendations for
echocardiogram surveillance. There were
significant association with provider
adherence and race and ethnicity (P = .047),
and 50% of patients with Spanish as their
primary language were adherent compared
with 90% of patients with English as their
primary language (P = .003).
CONCLUSION
Extraction of treatment exposures from the
electronic health record through clinical
informatics and integration with cancer
registry data represents a feasible approach
to assess cardiovascular disease outcomes
and adherence to guideline
recommendations for survivors.
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PREDICTORS FOR PARTICIPATION IN DNA
SELF-SAMPLING OF CHILDHOOD CANCER
SURVIVORS IN SWITZERLAND
Nicolas Waespe, Sven Strebel, Denis Marino, Veneranda Mattiello, Fanny Muet, Tiago
Nava, Christina Schindera, Fabien N Belle, Luzius Mader, Adrian Spoerri, Claudia E
Kuehni, Marc Ansari

BMC Med Res Methodol; doi: 10.1186/s12874-021-01428-1

PURPOSE
Research on germline genetic variants relies
on enough eligible participants which is
difficult to achieve for rare diseases such as
childhood cancer. With self-collection kits,
participants can contribute genetic samples
conveniently from their home. Demographic
and clinical factors were identified
previously that influenced participation in
mailed self-collection. People with preexisting heritable diagnoses might
participate differently in germline DNA
collection which might render sampling
biased in this group. In this nationwide
cross-sectional study, we analysed
predictive factors of participation in DNA
self-collection including heritable diagnoses.
METHODS
We identified childhood cancer survivors
from the Swiss Childhood Cancer Registry
for invitation to germline DNA self-sampling
in September 2019. Participants received
saliva sampling kits by postal mail at their
home, were asked to fill them, sign an
informed consent, and send them back by
mail. Two reminders were sent to nonparticipants by mail. We compared
demographic, clinical, and treatment
information of participants with nonparticipants using univariable and
multivariable logistic regression models.

RESULTS
We invited 928 childhood cancer survivors in
Switzerland with a median age of 26.5 years
(interquartile range 19-37), of which 463
(50%) participated. After the initial send out
of the sampling kit, 291 (63%) had
participated, while reminder letters led to
172 additional participants (37%). Foreign
nationality (odds ratio [OR] 0.5; 95%confidence interval [CI] 0.4-0.7), survivors
aged 30-39 years at study versus other age
groups (OR 0.5; CI 0.4-0.8), and survivors
with a known cancer predisposition
syndrome (OR 0.5; CI 0.3-1.0) were less
likely to participate in germline DNA
collection. Survivors with a second primary
neoplasm (OR 1.9; CI 1.0-3.8) or those living
in a French or Italian speaking region (OR
1.3; CI 1.0-1.8) tended to participate more.
CONCLUSIONS
We showed that half of childhood cancer
survivors participated in germline DNA selfsampling relying completely on mailing of
sample kits. Written reminders increased
the response by about one third. More
targeted recruitment strategies may be
advocated for people of foreign nationality,
aged 30-39 years, and those with cancer
predisposition syndromes. Perceptions of
genetic research and potential barriers to
participation of survivors need to be better
understood.
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LONG-TERM EFFECTS OF PEDIATRIC ACUTE
LYMPHOBLASTIC LEUKEMIA CHEMOTHERAPY:
CAN RECENT FINDINGS INFORM OLD
STRATEGIES?
Zeina N Al-Mahayri, Mohammad M AlAhmad, Bassam R Ali

Front Oncol; doi: 10.3389/fonc.2021.710163

ABSTRACT
During the last few decades, pediatric acute
lymphoblastic leukemia (ALL) cure rates
have improved significantly with rates
exceeding 90%. Parallel to this remarkable
improvement, there has been mounting
interest in the long-term health of the
survivors. Consequently, modified treatment
protocols have been developed and resulted
in the reduction of many adverse long-term
consequences. Nevertheless, these are still
substantial concerns that warrant further
mitigation efforts. In the current review,
pediatric-ALL survivors' late adverse events,
including secondary malignant neoplasms
(SMNs), cardiac toxicity, neurotoxicity, bone
toxicity, hepatic dysfunction, visual changes,
obesity, impact on fertility, and
neurocognitive effects have been evaluated.
Throughout this review, we attempted to
answer a fundamental question: can the
recent molecular findings mitigate
pediatric-ALL chemotherapy's long-term
sequelae on adult survivors? For SMNs, few
genetic predisposition factors have been
identified including TP53 and POT1 variants.
Other treatment-related risk factors have
been identified such as anthracyclines'
possible association with breast cancer in
female survivors.

Cardiotoxicity is another significant and
common adverse event with some germline
variants been found, albeit with conflicting
evidence, to increase the risk of cardiac
toxicity. For peripheral neurotoxicity,
vincristine is the primary neurotoxic agent
in ALL regimens. Some germline genetic
variants were found to be associated with
the vincristine neurotoxic effect's
vulnerability. However, these were mainly
detected with acute neuropathy. Moreover,
the high steroid doses and prolonged use
increase bone toxicity and obesity risk with
some pharmacogenetic biomarkers were
associated with increased steroid sensitivity.
Therefore, the role of these biomarkers in
tailoring steroid choice and dose is a
promising research area. Future directions
in pediatric ALL treatment should consider
the various opportunities provided by
genomic medicine. Understanding the
molecular bases underlying toxicities will
classify patients into risk groups and
implement a closer follow-up to those at
higher risk. Pharmacogenetic-guided dosing
and selecting between alternative agents
have proven their efficacy in the short-term
management of childhood ALL. It is the right
time to think about a similar approach for
the life-long consequences on survivors.
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PREVALENCE AND RISK FACTORS OF CANCERRELATED FATIGUE IN CHILDHOOD CANCER
SURVIVORS: A DCCSS LATER STUDY
Sylvia van Deuren, Adriaan Penson, Eline van Dulmen-den Broeder, Martha A Grootenhuis,
Margriet van der Heiden-van der Loo, Ewald Bronkhorst, Nicole M A Blijlevens, Nina
Streefkerk, Jop C Teepen, Wim J E Tissing, Helena J H van der Pal, Marry M van den
Heuvel-Eibrink, Birgitta A B Versluys, Dorine Bresters, Flora E van Leeuwen, Cécile M
Ronckers, Leontien C M Kremer, Hans Knoop, Jacqueline J Loonen, DCCSS-LATER
Consortium

Cancer; doi: 10.1002/cncr.33993

BACKGROUND
Cancer-related fatigue is a debilitating
late effect after treatment for childhood
cancer. The prevalence of fatigue in
childhood cancer survivors (CCSs) and
associated factors for fatigue has varied
widely in previous studies. Two
important aspects of cancer-related
fatigue, its severity and chronicity, are
often not assessed. This study
investigated the prevalence of, and risk
factors for, severe chronic fatigue (CF)
in a national cohort of Dutch CCSs.
METHODS
In this study, 2810 CCSs (5-year
survivors of all childhood malignancies
diagnosed between 1963 and 2001 with a
current age of 12-65 years) and 1040
sibling controls were included. CF was
assessed with the Short Fatigue
Questionnaire and was defined as a
score ≥ 18 and persistence of fatigue for
≥6 months. Cancer- and treatmentrelated characteristics, current health
problems, and demographic and lifestyle
variables were assessed as potential risk
factors for CF via multivariable logistic
regression analyses.

RESULTS
In adult CCSs and sibling controls (≥18
years old), the prevalence of CF was
26.1% and 14.1%, respectively (P < .001).
In adolescent CCSs and sibling controls
(<18 years old), the prevalence of CF was
10.9% and 3.2%, respectively. Female
gender (odds ratio [OR], 2.13; 95%
confidence interval [CI], 1.73-2.62),
unemployment (OR, 2.18; 95% CI, 1.672.85), having 1 or more health problems
(OR for 1-2, 1.48; 95% CI, 1.18-1.87; OR for
>2, 2.20; 95% CI, 1.50-3.21), and a central
nervous system diagnosis (OR, 1.74; 95%
CI, 1.17-2.60) were significantly
associated with CF in adult CCSs.
CONCLUSIONS
This study shows that CCSs, regardless
of their cancer diagnosis, report CF
more often than sibling controls. This
study provides new evidence for the
prevalence of fatigue in CCSs.

77 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

BEYOND BONE MINERAL DENSITY: THE
IMPACT OF CHILDHOOD CANCER AND ITS
TREATMENT ON BONE STRUCTURE AND
STRENGTH
Melissa Fiscaletti, Nathalie Alos, Leanne M Ward

Front Horm Res; doi: 10.1159/000518501

ABSTRACT
The spectrum of bone morbidity in
childhood cancer survivors (CCS) is
broad and extends beyond "low bone
mineral density" to structural damage
including fracture-induced vertebral
deformity, and joint collapse due to
osteonecrosis or slipped capital femoral
epiphysis. In addition, short stature,
scoliosis, leg length discrepancy, and
vertebral deformity can arise from
critical interference with growth plate
activity. In some cases, insufficient
residual growth potential or irreversible
growth plate damage can lead to
permanent structural deformity, leaving
the patient with chronic functional
limitations.

In this chapter, we describe the clinical
manifestations, natural history, and risk
factors for cancer-related bone
morbidity, approaches to monitoring
and diagnosis, and the (paucity of) data
available on prevention and treatment
measures. In so doing, we unveil
important biological principles about the
potential for the pediatric skeleton to
recover from bone morbidity, obviating
the need for treatment, versus
permanent structural damage that can
negatively impact quality of life over the
long-term. These observations, in turn,
illuminate the unmet needs that drive
future research to improve
musculoskeletal strength and mobility in
this setting.
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PSYCHOSOCIAL RISK, SYMPTOM BURDEN, AND
CONCERNS IN FAMILIES AFFECTED BY
CHILDHOOD CANCER
K Brooke Russell, Michaela Patton, Courtney Tromburg, Hailey Zwicker, Gregory M T
Guilcher, Barry D Bultz, Fiona Schulte

Support Care Cancer; doi: 10.1007/s00520-021-06646-3

PURPOSE
The revised Psychosocial Assessment
Tool (PATrev) is a common family-level
risk-based screening tool for pediatric
oncology that has gained support for its
ability to predict, at diagnosis, the
degree of psychosocial support a family
may require throughout the treatment
trajectory. However, ongoing screening
for symptoms and concerns (e.g., feeling
alone, understanding treatment) remains
underutilized. Resource limitations
necessitate triaging and intervention
based on need and risk. Given the
widespread use of the PATrev, we
sought to explore the association
between family psychosocial risk,
symptom burden (as measured by the
revised Edmonton Symptom Assessment
System (ESAS-r)), and concerns (as
measured by the Canadian Problem
Checklist (CPC)).
METHODS
Families (n = 87) with children ≤ 18 years
of age (M = 11.72, male: 62.1%) on or off
treatment for cancer were recruited
from the Alberta Children's Hospital.
One parent from each family completed
the PATrev and the CPC. Participants 818 years of age completed the ESAS-r.

RESULTS
Risk category (universal/low risk =
67.8%, targeted/intermediate risk =
26.4%, clinical/high risk = 5.7%)
predicted symptom burden (F[2, 63.07] =
4.57, p = .014) and concerns (F[2, 82.06]
= 16.79, p < .001), such that universal risk
was associated with significantly lower
symptom burden and fewer concerns.
CONCLUSION
Family psychosocial risk is associated
with cross-sectionally identified
concerns and symptom burden,
suggesting that resources might be
prioritized for families with the greatest
predicted need. Future research should
evaluate the predictive validity of the
PATrev to identify longitudinal concerns
and symptom burden throughout the
cancer trajectory.

79 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

INCREASED HEALTH-RELATED QUALITY OF
LIFE IMPAIRMENTS OF MALE AND FEMALE
SURVIVORS OF CHILDHOOD CANCER: DCCSS
LATER 2 PSYCHO-ONCOLOGY STUDY
Marloes van Gorp, Loes M E van Erp, Anne Maas, Leontien C M Kremer, Eline van Dulmenden Broeder, Wim J E Tissing, Jacqueline J Loonen, Helena J H van der Pal, Andrica C H de
Vries, Marry M van den Heuvel-Eibrink, Cécile M Ronckers, Dorine Bresters, Marloes
Louwerens, Margriet van der Heiden-van der Loo, Gea A Huizinga, Heleen Maurice-Stam ,
Martha A Grootenhuis, Dutch LATER Study Group

Cancer; doi: 10.1002/cncr.34003
BACKGROUND
The objective of this study was to
compare the health-related quality of
life (HRQOL) of Dutch adult male and
female childhood cancer survivors
(CCSs) to general population references
and to study medical determinants.
METHODS
CCSs from the Dutch Childhood Cancer
Survivor Study LATER cohort (19632001) part 2, who were 18 years old or
older (time since diagnosis ≥ 5 years),
were invited to complete the TNO-AZL
Questionnaire for Adult Health-Related
Quality of Life. Domain scores and
proportions of CCSs with impaired
HRQOL (score < 25th percentile of the
reference scores) were compared with
references via Mann-Whitney U tests
and logistic regression analyses
corrected for age and sex (P < .004).
Interactions of group with sex were
included if they were significant (P <
.05). Moreover, medical determinants
were analyzed with multivariable logistic
regression analyses.

RESULTS
HRQOL scores for 1766 CCSs (mean age,
35.9 years [standard deviation, 9.4
years]; male, 51%; response rate, 71%)
differed from references on most
domains with small effect sizes. Both
male and female CCSs were more often
impaired in gross and fine motor
functioning, cognitive functioning,
sleep, and vitality with odds ratios (ORs)
> 1.4. In addition, female CCSs were
more often impaired in daily activities,
pain, and sexuality (ORs, 1.4-1.9) and
were less often aggressive (OR, 0.6).
CCCs of central nervous system (CNS)
tumors, bone tumors, and
retinoblastoma and those with cranial,
abdominopelvic, or lower extremity
radiotherapy were at increased risk of
impairment in 1 or more domains.
CONCLUSIONS
Dutch adult CCSs, especially females,
have impaired HRQOL in several
domains; this is most pronounced in
cognitive functioning. The
vulnerabilities of subgroups at risk, such
as CCSs of CNS tumors, were confirmed.
Surveillance of HRQOL and
multidisciplinary survivor care are
recommended.
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A QUESTIONNAIRE STUDY OF SUPPORT FOR
ADULT SURVIVORS OF CHILDHOOD CANCER
Kazuki Terada, Harumi Kakuda, Naomi Iida, Yayoi Nakajima, Fumiko Inoue, Mio Yoshino,
Yuri Okimoto, Miho Maeda

Pediatr Int; doi: 10.1111/ped.15047

BACKGROUND
Childhood cancer survivors (CCS)
entering adulthood experience different
problems, including late therapy-related
complications. While long-term followup (LTFU) is important for early
intervention and psychosocial support
for CCS with late complications, it is
frequently discontinued. This study
aimed to (1) clearly identify the factors
responsible for LTFU discontinuation
and (2) define support needs of CCS.
METHODS
We conducted a questionnaire survey
from July, 2017 to March, 2019 of 121 CCS
aged ≥18 years at the time of the survey
to cooperate with patient associations
throughout Japan to investigate people
who have experienced childhood cancer
and identify their support needs. LTFU
levels were determined by CCS
themselves based on their treatment
history. LTFU rates and LTFU
discontinuation factors were assessed
using the Kaplan-Meier method and Cox
proportional-hazards model.

RESULTS
Late complications were the most
common problem encountered by CCS
(80%). The most common support need
was "explanation of late complications
by a physician," reported by 86.9% of
respondents. The rate of LTFU
continuation decreased over time. The
LTFU was discontinued both for
physicians' (35.6%) and patients' reasons
(64.4%). Not knowing the extent or level
of one's LTFU was reported to be an
independent factor (p < 0.05) preventing
LTFU continuation. As necessary
support to continue LTFU, 67.9% of
respondents stated the need for
"explanation of LTFU by a doctor," while
60.7% reported "convenience of
outpatient visits."
CONCLUSIONS
CCS require support, especially in terms
of late complications, and to continue
LTFU, raising LTFU awareness among
physicians and CCS is necessary.
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CARDIAC FUNCTION AFTER CARDIOTOXIC
TREATMENTS FOR CHILDHOOD CANCER-LEFT
VENTRICULAR LONGITUDINAL STRAIN IN
SCREENING
Jussi Niemelä, Kaisa Ylänen, Anu Suominen, Kuberan Pushparajah, Sujeev Mathur, Taisto
Sarkola, Kirsi Jahnukainen, Anneli Eerola, Tuija Poutanen, Kim Vettenranta, Tiina Ojala

Front Cardiovasc Med; doi: 10.3389/fcvm.2021.715953

BACKGROUND
The majority of childhood cancer
survivors (CCSs) have been exposed to
cardiotoxic treatments and often
present with modifiable cardiovascular
risk factors. Our aim was to evaluate the
value of left ventricular (LV) longitudinal
strain for increasing the sensitivity of
cardiac dysfunction detection among
CCSs.
METHODS
:We combined two national cohorts:
neuroblastoma and other childhood
cancer survivors treated with
anthracyclines. The final data consisted
of 90 long-term CCSs exposed to
anthracyclines and/or high-dose
chemotherapy with autologous stem cell
rescue and followed up for > 5 years and
their controls (n = 86). LV longitudinal
strain was assessed with speckle
tracking (Qlab) and LV ejection fraction
(EF) by three-dimensional
echocardiography (3DE).

RESULTS
Of the CCSs, 11% (10/90) had abnormal
LV longitudinal strain (i.e., < -17.5%); of
those, 70% (7/10) had normal 3DE LV EF.
Multivariable linear model analysis
demonstrated that follow-up time (p =
0.027), sex (p = 0.020), and BMI (p =
0.002) were significantly associated with
LV longitudinal strain. Conversely,
cardiac risk group, hypertension, age,
cumulative anthracycline dose or
exposure to chest radiation were not.
CONCLUSION
LV longitudinal strain is a more sensitive
method than LV EF for the detection of
cardiac dysfunction among CCSs.
Therefore, LV longitudinal strain should
be added to the screening panel,
especially for those with modifiable
cardiovascular risk factors.
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RISK OF THYROID DISORDERS IN ADULT AND
CHILDHOOD HODGKIN LYMPHOMA
SURVIVORS 40 YEARS AFTER TREATMENT
Aislinn Macklin-Doherty, Michael Jones, Penny Coulson, Cydney Bruce, Ian Chau, Emma
Alexander, Sunil Iyengar, Mary Taj, David Cunningham, Anthony Swerdlow

Leuk Lymphoma; doi: 10.1080/10428194.2021.1999445

ABSTRACT
Thyroid abnormalities are well reported
following childhood treatment for
Hodgkin Lymphoma (HL). Limited
information exists for adult patients and
after modern treatments. We analyzed
risks of thyroid disorders in 237 female
participants treated at the Royal
Marsden Hospital 1970-2015.
Multivariable analyses of risk according
to treatment and time-related factors,
survival analyses, and Cox regression
modeling were undertaken. Overall,
33.8% of patients reported thyroid
disorders (hypothyroidism 30.0% and
thyroid nodules 6.8%).

Cumulative prevalence was 42.9% by 40
years follow-up. Risks were greatest
after supradiaphragmatic radiotherapy
(RR = 5.0, p < 0.001), and increasing dose
(RR = 1.03/Gy, p < 0.001). There was no
association with a chemotherapy agent.
Risks of thyroid disease were as raised
following adult as childhood treatment.
There was no trend in risk by decade of
supradiaphragmatic radiotherapy
treatment. Risks of thyroid disease after
supradiaphragmatic radiotherapy are as
great after adult as childhood treatment
and persist after more recent treatment
periods.
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FACTORS ASSOCIATED WITH THE
COMPREHENSIVE NEEDS OF CAREGIVERS OF
CHILDHOOD CANCER SURVIVORS IN KOREA
Keun Hye Jeon, In Young Choi, In Young Cho, Dong Wook Shin, Ji Won Lee, Hee Jo Baek,
Nack-Gyun Chung, Ki Woong Sung, Yun-Mi Song
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PURPOSE
Caregivers of childhood cancer survivors
(CCS) have diverse needs, which should
be addressed to provide comprehensive
cancer care. We aimed to evaluate the
unmet needs of caregivers of CCS.
METHODS
The subjects were 700 caregivers
recruited at three major hospitals in
South Korea. We collected study data
using self-administered questionnaires
and a thorough review of medical
records. We assessed the unmet needs
of caregivers using the comprehensive
needs assessment tool for cancer
caregivers and evaluated factors
associated with the highest tertile range
of unmet needs by multiple logistic
regression analysis.
RESULTS
The greatest unmet needs of caregivers
had to do with healthcare staff, followed
by information. Compared with fathercaregivers, mother-caregivers had
greater unmet needs related to health
and psychological problems,

family/social support, and
religious/spiritual support, with odds
ratios (95% confidence interval) of 3.79
(2.52-5.69), 3.17 (2.09-4.81), and 1.69
(1.14-2.50), respectively. Compared with
caregivers of the youngest CCS (< 6
years), caregivers of CCS aged 12-18
years and caregivers of the oldest CCS (≥
19 years) respectively showed 2.62 (1.245.52) and 3.18 (1.34-7.55) times greater
unmet needs for information. Caregivers
of CCS who received haematopoietic
stem-cell transplantation had a 2.01-fold
(1.14-3.57) greater need for practical
support.
CONCLUSION
Caregivers of CCS had substantial unmet
needs required for comprehensive care
for CCS. Several individual
characteristics of caregivers and their
children were significantly associated
with greater unmet needs of the
caregivers.
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GROWTH HORMONE DEFICIENCY AND
TREATMENT IN CHILDHOOD CANCER
SURVIVORS
Netanya I Pollock, Laurie E Cohen

Front Endcrinol (Lausanne); doi: 10.3389/fendo.2021.745932

ABSTRACT
Growth hormone (GH) deficiency is a
common pituitary hormone deficiency in
childhood cancer survivors (CCS). The
identification, diagnosis, and treatment
of those individuals at risk are important
in order to minimize associated
morbidities that can be ameliorated by
treatment with recombinant human GH
therapy. However, GH and insulin-like
growth factor-I have been implicated in
tumorigenesis, so there has been
concern over the use of GH therapy in
patients with a history of malignancy.

Reassuringly, GH therapy has not been
shown to increase risk of tumor
recurrence. These patients have an
increased risk for development of
meningiomas, but this may be related to
their history of cranial irradiation rather
than to GH therapy. In this review, we
detail the CCS who are at risk for GHD
and the existing evidence on the safety
profile of GH therapy in this patient
population.

85 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

LONGITUDINAL LUNG FUNCTION IN
CHILDHOOD CANCER SURVIVORS AFTER
HEMATOPOIETIC STEM CELL
TRANSPLANTATION
Maria Otth, Sophie Yammine, Jakob Usemann, Philipp Latzin, Luzius Mader, Ben Spycher,
Tayfun Güngör, Katrin Scheinemann, Claudia E Kuehni, Swiss Pediatric Oncology Group
(SPOG)
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ABSTRACT
Longitudinal data on pulmonary function
after pediatric allogeneic or autologous
hematopoietic stem cell transplantation
(HSCT) are rare. We examined
pulmonary function and associated risk
factors in 5-year childhood cancer
survivors (CCSs) longitudinally. We
included 74 CCSs diagnosed between
1976 and 2010, treated with HSCT, and
with at least two pulmonary function
tests performed during follow-up.
Median follow-up was 9 years (range 613). We described pulmonary function as
z-scores for lung volumes (forced vital
capacity [FVC], residual volume [RV],
total lung capacity [TLC]), flows (forced
expiratory volume in 1 s [FEV1], maximal
mid-expiratory flow [MMEF]), and
diffusion capacity for carbon monoxide
(DLCO) and assessed associations with
potential risk factors using multivariable
regression analysis.

The median z-scores for FEV1, FVC, and
TLC were below the expected
throughout the follow-up period. This
was not the case for RV, MMEF and
DLCO. Female gender, radiotherapy to
the chest, and relapse were associated
with lower z-scores of FEV1, FVC, MMEF,
RV or DLCO. Childhood cancer survivors
after HSCT are at risk of pulmonary
dysfunction. The complex and
multifactorial etiology of pulmonary
dysfunction emphasizes the need for
longitudinal prospective studies to
better characterize the course and
causes of pulmonary function
impairment in CCSs.
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AQUA-PLYOMETRIC EXERCISES: POTENTIAL
IMPLICATIONS FOR BONE MINERAL DENSITY,
FUNCTIONAL CAPACITY, AND QUALITY OF LIFE
IN SURVIVORS OF CHILDHOOD ACUTE
LYMPHOBLASTIC LEUKEMIA
Ragab K Elnaggar, Rania R Mohamed

Semin Oncol Nurs; doi: 10.1016/j.soncn.2021.151225

OBJECTIVE
This study endeavored to explore the
effect of an aquatic-based plyometric
exercise program (Aqua-PLYO) on bone
mineralization, functional capacity, and
quality of life in survivors of childhood
acute lymphoblastic leukemia (ALL).

CONCLUSION
The Aqua-PLYO exercises, besides the
usual physical therapy, can effectively
improve bone health, increase functional
capacity, and promote a better quality of
life in long-term survivors of childhood
ALL.

DATA SOURCES
In a prospective, single-blinded quasiexperimental study, 30 survivors of
childhood ALL (63.3% boys; age: 13.1 ±
2.8 years) were allocated to undergo the
Aqua-PLYO exercise program (AquaPLYO group; n = 15) or the usual physical
therapy (Control group; n = 15). Bone
mineralization (bone mineral density
[BMD], bone mineral content [BMC],
BMD Z-score, and BMD volumetric
[BMDvol]), functional capacity, and
quality of life were assessed prior to,
and following 36 treatment sessions,
which were undertaken over
nonconsecutive days in a 12-week
program. With controlling for the
pretreatment values, all measures of
bone mineralization, functional capacity,
and quality of life showed more
favorable posttreatment improvement in
the Aqua-PLYO group as compared to
the control group (all P < .05).

IMPLICATIONS FOR NURSING
PRACTICE
Although survivors of childhood ALL
experience reduced BMD, functional
ability, and quality of life, Aqua-PLYO
exercises can have positive effects on
survivors' physical and functional
disturbances and can, even more, be
enjoyable and increase their motivation
and interest in engaging in exercise
interventions.
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IDENTIFICATION OF GENETIC
PREDISPOSITIONS RELATED TO IONIZING
RADIATION IN PRIMARY HUMAN SKIN
FIBROBLASTS FROM SURVIVORS OF
CHILDHOOD AND SECOND PRIMARY CANCER
AS WELL AS CANCER-FREE CONTROLS:
PROTOCOL FOR THE NESTED CASE-CONTROL
STUDY KIKME
Manuela Marron, Lara Kim Brackmann, Heike Schwarz, Willempje HummelBartenschlager, Sebastian Zahnreich, Danuta Galetzka, Iris Schmitt, Christian Grad,
Philipp Drees, Johannes Hopf, Johanna Mirsch, Peter Scholz-Kreisel, Peter Kaatsch, Alicia
Poplawski, Moritz Hess, Harald Binder, Thomas Hankeln, Maria Blettner, Heinz
Schmidberger

JMIR Res Protoc; doi: 10.2196/32395
BACKGROUND
Therapy for a first primary neoplasm
(FPN) in childhood with high doses of
ionizing radiation is an established risk
factor for second primary neoplasms
(SPN). An association between exposure
to low doses and childhood cancer is
also suggested; however, results are
inconsistent. As only subgroups of
children with FPNs develop SPNs, an
interaction between radiation, genetic,
and other risk factors is presumed to
influence cancer development.
OBJECTIVE
Therefore, the population-based, nested
case-control study KiKme aims to
identify differences in genetic
predisposition and radiation response
between childhood cancer survivors
with and without SPNs as well as
cancer-free controls.

METHODS

We conducted a population-based,
nested case-control study KiKme.
Besides questionnaire information, skin
biopsies and saliva samples are available.
By measuring individual reactions to
different exposures to radiation (eg,
0.05 and 2 Gray) in normal somatic cells
of the same person, our design enables
us to create several exposure scenarios
for the same person simultaneously and
measure several different molecular
markers (eg, DNA, messenger RNA, long
noncoding RNA, copy number variation).
TO BE CONTINUED ON NEXT PAGE
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RESULTS
Since 2013, 101 of 247 invited SPN
patients, 340 of 1729 invited FPN
patients, and 150 of 246 invited cancerfree controls were recruited and
matched by age and sex. Childhood
cancer patients were additionally
matched by tumor morphology, year of
diagnosis, and age at diagnosis.
Participants reported on lifestyle,
socioeconomical, and anthropometric
factors, as well as on medical radiation
history, health, and family history of
diseases (n=556). Primary human
fibroblasts from skin biopsies of the
participants were cultivated (n=499) and
cryopreserved (n=3886). DNA was
extracted from fibroblasts (n=488) and
saliva (n=510).

CONCLUSIONS
This molecular-epidemiological study is
the first to combine observational
epidemiological research with
standardized experimental components
in primary human skin fibroblasts to
identify genetic predispositions related
to ionizing radiation in childhood and
SPNs. In the future, fibroblasts of the
participants will be used for
standardized irradiation experiments,
which will inform analysis of the casecontrol study and vice versa. Differences
between participants will be identified
using several molecular markers. With
its innovative combination of
experimental and observational
components, this new study will provide
valuable data to forward research on
radiation-related risk factors in
childhood cancer and SPNs.
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EXERCISE ATTENUATES JUVENILE
IRRADIATION-INDUCED SKELETAL MUSCLE
DECLINE BY IMPROVING CALCIUM HANDLING
AND DECREASING MITOCHONDRIAL STRESS
Thomas N O'Connor, Jacob G Kallenbach, Joe V Chakkalakal, Robert T Dirksen

J Gen Physiol; doi: 10.1085/jgp.2021ecc21

ABSTRACT
Proper skeletal muscle development,
maintenance, and function is necessary
for movement. Decline in muscle
function with age and disease is directly
associated with a diminished quality of
life. Radiation therapy is commonly used
to treat certain forms of childhood
cancer based on the cytotoxic effects of
radiation on cancerous tissue. However,
the adverse effects elicited by radiation
are not always constrained to the
diseased tissue and can accelerate
muscle wasting and decline, which is
particularly detrimental to juvenile
cancer survivors. Exercise is effective at
limiting muscle decline and improving
muscle function in various diseases.
Thus, we hypothesized 1 mo of voluntary
endurance exercise following juvenile
radiation treatment will reduce muscle
damage and restore functional deficits
that occur following radiation.

Here, we show that following juvenile
radiation, 1 mo of voluntary wheel
running significantly improved muscle
function in mice by promoting
adaptations in intracellular calcium
handling, improving mitochondrial
turnover and reducing oxidative stress
resulting from radiation-induced
mitochondrial damage. These findings
help guide caregivers in their approach
to childhood cancer survivor recovery
and have implications for other diseases
where similar mechanisms of calcium
handling and mitochondrial function are
disrupted.
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LONG-TERM EFFECTS OF CHILDHOOD CANCER
TREATMENT ON DENTITION AND ORAL
HEALTH: A DENTIST SURVEY STUDY FROM THE
DCCSS LATER 2 STUDY
Juliette Stolze, Kim C E Vlaanderen, Frederique C E D Holtbach, Jop C Teepen, Leontien C
M Kremer, Jacqueline J Loonen, Eline van Dulmen-den Broeder, Marry M van den HeuvelEibrink, Helena J H van der Pal, Birgitta Versluys, Margriet van der Heiden-van der Loo,
Marloes Louwerens, Judith E Raber-Durlacher, Dorine Bresters, Henk S Brand

Cancers (Basel); doi: 10.3390/cancers13215264

OBJECTIVES
The aim of this study was to identify the
prevalence of and independent risk
factors for long-term effects of
childhood cancer treatment on the
dentition and oral health in childhood
cancer survivors (CCSs).
METHODS
This cross-sectional study is part of the
Dutch Childhood Cancer Survivor Study
(DCCSS) LATER 2. CCSs were diagnosed
with cancer between 1963 and 2001. This
study focuses on survey data of 154 CCSs
on whom information about their oral
health was received from their dentists
(71.3%). Descriptive statistics and
univariable and multivariable Poisson
regression analyses were performed to
determine the association between
treatment characteristics and oral
health data.

RESULTS
Of the study group, 36.3% had at least
one DDD. The most prevalent DDDs
were short-root anomaly (14.6%),
agenesis (14.3%), and microdontia
(13.6%). Risk factors for at least one DDD
were younger age at diagnosis (<3 years)
and dose-dependent alkylating agent
therapy.
CONCLUSIONS
This study provides more insight into
risk factors for oral health problems in
Dutch CCSs. This information is
essential in order to improve early
detection, prevention, dental care, and
quality of life. Further studies are
needed in order to better define doserelated radiotherapy exposure of the
developing teeth in correlation with oral
health problems.
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POOR DIET QUALITY AND ADVERSE EATING
BEHAVIORS IN YOUNG SURVIVORS OF
CHILDHOOD CANCER
Catharine A K Fleming, Alexia J Murphy-Alford, Jennifer Cohen, Michael R Fleming, Claire
E Wakefield, Fiona Naumann

Pediatr Blood Cancer; doi: 10.1002/pbc.29408

BACKGROUND
The long-term impact of childhood
cancer treatment on dietary intake is
likely to be complex, and the length of
time dietary behaviors are affected after
childhood cancer treatment is unknown.
AIM
The aim of this study was to determine
the diet quality in childhood cancer
survivors recently off treatment and
explore possible contributing factors
that may affect diet quality in this
population.
METHODS
Participants were 65 parents and/or
carers of childhood cancer survivors
(CCS) (aged 2-18 years), recently off
treatment, and 81 age-matched controls.
Participants completed two selfadministered dietary intake and eating
behavior questionnaires. Study data
were explored to determine between
group differences, bivariate analysis
using Spearman correlations was used to
determine the relationship between diet
quality and identified variables, and
hierarchical cluster analysis was
completed to characterize specific
variables into clusters.

RESULTS
One hundred and forty-six parents of
children aged 2-18 years completed the
study (65 parents of CCS and 81 control).
CCS had a significantly poorer diet
quality score than the age-matched
controls (32.25 vs 34.83, P = 0.028). CCS
had significantly higher parent-reported
rates of "picky eating" behavior than the
control group (2.31 vs 1.91; P = 0.044).
Factors such as picky eating, emotional
overeating, and body mass index z-score
might drive diet quality in survivors.
CONCLUSIONS
CCS were found to have poorer diet
quality and more likely to have parents
report picky eating behaviors. The
outcomes highlighted the need for a
tailored intervention aimed at improving
healthy eating behaviors in CCS after
treatment for cancer.
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COGNITIVE REHABILITATION FOR
NEUROCOGNITIVE LATE EFFECTS IN ADULT
SURVIVORS OF CHILDHOOD ACUTE
LYMPHOBLASTIC LEUKEMIA: A FEASIBILITY
AND CASE-SERIES STUDY
Kaja Solland Egset, Siri Weider, Jan Stubberud, Odin Hjemdal, Ellen Ruud, Magnus
Aassved Hjort , Mary-Elizabeth Bradley Eilertsen, Anne Mari Sund, Magnhild Eitrem
Røkke, Trude Reinfjell

Front Psychol; doi: 10.3389/fpsyg.2021.724960

ABSTRACT
Neurocognitive late effects following the
diagnosis and treatment of childhood
acute lymphoblastic leukemia (ALL)
commonly include impaired executive
functions (EFs), with negative
consequences for one's health-related
quality of life and mental health.
However, interventions for EF
impairments are scarce. Thus, the aims
of this study were to (1) explore the
feasibility and acceptability of the
cognitive rehabilitation program Goal
Management Training (GMT) and (2)
examine whether GMT is associated with
positive outcomes across cases of ALL
survivors with EF complaints. Four
participants (median age 31.5 years)
underwent nine GMT modules in a total
of five group sessions. Rehabilitation
was focused on compensatory strategies
to improve real-life EFs.

Participants were evaluated at 2-week
and 6-month follow-ups. Evaluation of
feasibility and acceptability included
adherence, a semi structured interview,
self-reports, and safety. Additionally,
therapists' experience with
implementation was evaluated. Outcome
measures included self-reports and
neurocognitive tests of attention, EF,
and processing speed. All participants
completed GMT and rated the
intervention as useful, suitable, and
satisfactory. The reliable change index
showed improved daily life EFs (two
participants) and neurocognitive
performance (three participants) at 6month follow-up. Additionally, all
participants improved on a "real-life"
task involving EF. A future randomized
controlled trial is recommended.
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RACIAL AND ETHNIC DISPARITIES IN HEALTH
OUTCOMES AMONG LONG-TERM SURVIVORS
OF CHILDHOOD CANCER: A SCOPING REVIEW

Tegan J Reeves, Taylor J Mathis, Hailey E Bauer, Melissa M Hudson, Leslie L Robison,
Zhaoming Wang, Justin N Baker, I-Chan Huang

Front Public Health; doi: 10.3389/fpubh.2021.741334

ABSTRACT
The five-year survival rate of childhood
cancer has increased substantially over the
past 50 yr; however, racial/ethnic
disparities in health outcomes of survival
have not been systematically reviewed. This
scoping review summarized health
disparities between racial/ethnic minorities
(specifically non-Hispanic Black and
Hispanic) and non-Hispanic White childhood
cancer survivors, and elucidated factors that
may explain disparities in health outcomes.
We used the terms "race", "ethnicity",
"childhood cancer", "pediatric cancer", and
"survivor" to search the title and abstract for
the articles published in PubMed and Scopus
from inception to February 2021. After
removing duplicates, 189 articles were
screened, and 23 empirical articles were
included in this review study. All study
populations were from North America, and
the mean distribution of race/ethnicity was
6.9% for non-Hispanic Black and 4.5% for
Hispanic. Health outcomes were categorized
as healthcare utilization, patient-reported
outcomes, chronic health conditions, and
survival status. We found robust evidence of
racial/ethnic disparities over four domains
of health outcomes.

However, health disparities were explained
by clinical factors (e.g., diagnosis,
treatment), demographic (e.g., age, sex),
individual-level socioeconomic status (SES;
e.g., educational attainment, personal
income, health insurance coverage), familylevel SES (e.g., family income, parent
educational attainment), neighborhood-level
SES (e.g., geographic location), and lifestyle
health risk (e.g., cardiovascular risk) in some
but not all articles. We discuss the
importance of collecting comprehensive
social determinants of racial/ethnic
disparities inclusive of individual-level,
family-level, and neighborhood-level SES.
We suggest integrating these variables into
healthcare systems (e.g., electronic health
records), and utilizing information
technology and analytics to better
understand the disparity gap for
racial/ethnic minorities of childhood cancer
survivors. Furthermore, we suggest national
and local efforts to close the gap through
improving health insurance access,
education and transportation aid, racialculture-specific social learning
interventions, and diversity informed
training.
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SHORT NK AND NAÏVE T-CELL TELOMERE
LENGTH IS ASSOCIATED WITH THYROID
CANCER IN CHILDHOOD CANCER SURVIVORS:
A REPORT FROM THE CHILDHOOD CANCER
SURVIVOR STUDY
Tsz-Kwong Man, Geraldine Aubert, Melissa A Richard, Wanda LeJeune, Elmira Hariri,
Tatiana Goltsova, Amos Gaikwad, Yan Chen, Jillian Whitton, Wendy M Leisenring, Michael
A Arnold, Joseph P Neglia, Yutaka Yasui, Leslie L Robison, Gregory T Armstrong, Smita
Bhatia, Maria M Gramatges

Cancer Epidemiol Biomarkers Prev; doi: 10.1158/1055-9965.EPI-21-0791
BACKGROUND
Survivors of childhood cancer are at risk
for therapy-related subsequent
malignant neoplasms (SMN), including
thyroid SMN. Telomere length (TL) is
associated with cancer risk, but the
relationship between TL and SMN risk
among survivors is less clear.
METHODS
We conducted a nested, matched casecontrol study of radiation-exposed 15year+ adult survivors of childhood
cancer with thyroid SMN (cases) and
without SMN (controls). 46 cases were
matched to 46 controls by primary
diagnosis, chemotherapy (yes/no),
radiation field, and follow-up duration.
Lymphocyte TL (LTL) was measured by
telomere flow-FISH cytometry using
blood samples banked at a mean of 38.9
years (cases), 39.2 years (controls).
Genetic variation in telomere genes was
assessed by whole genome sequencing.
Point estimates for LTL <10th percentile
were determined for cases and controls.

RESULTS
Cases had shorter median LTL than
controls in three out of four leukocyte
subsets. Cases were more likely to have
NK cell LTL <10th percentile (p=0.01),
and 2.8-fold more likely to have naïve Tcell LTL <10th percentile than controls
(CI 1.07, 8.78). Five out of 15 cases with a
rare indel or missense variant had naïve
T-cell LTL <10th percentile, compared
with one out of 8 controls.
CONCLUSIONS
Long-term survivors have shorter than
expected LTL, a finding that is more
pronounced among survivors with
thyroid SMN.
IMPACT
The long-term impact of childhood
cancer treatment on immune function is
poorly understood. Our findings support
immune function studies in larger
survivor cohorts to assess long-term
deficits in adaptive and innate immunity
that may underlie SMN risk.
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A SURVEY OF OVARIAN RESERVE AND QUALITY
OF LIFE IN FEMALE SURVIVORS OF PEDIATRIC
CANCER
Sofia Nilsson, Marianne Jarfelt, Stina Järvholm, Linda Kluge, Ann Thurin-Kjellberg

Acta Obstet Gynecol Scand; doi: 10.1111/aogs.14290
INTRODUCTION
Childhood cancer is rare; the incidence in
Sweden is approximately 16 new cases/100
000 children each year. Reduced
reproductive function and fertility are wellknown side effects of cancer treatment.
Anti-Müllerian hormone (AMH) has been
shown to correlate well with antral follicle
count in healthy women but is currently not
recommended as the primary surveillance
modality for evaluation of premature ovarian
insufficiency in this patient group.
Psychological wellbeing related to fertility
could affect quality of life and should be
included in long-term follow-up. The aim of
the study is to present the baseline data
from inclusion for a prospective follow-up
study of fertility surveillance where both
medical and psychological aspects of
fertility in female childhood cancer survivors
are considered.
MATERIAL AND METHODS
These are the first results from this
longitudinal follow-up cohort study. Female
adolescent and young adult survivors of
pediatric cancer in Western Sweden were
included from January 2016 to December
2018, a total of 54 participants. Median age
at inclusion was 21 (15-29) years and median
age at cancer diagnosis was 10 (1-17) years.
AMH levels, antral follicle count, and data on
fertility were recorded at inclusion and will
be prospectively followed up. The study
includes questionnaires and interviews
concerning quality of life. This study is
planned to continue until the participants
reach the age of 40 years.

RESULTS
Eighteen of 54 (33%) participants had AMH
levels below 1.0 µg/L and were considered
to have high or very high risk of infertility.
Median AMH level was 2.50 µg/L. Six women
had immediate need of oocyte
cryopreservation. Psychological assessment
showed that more than one-third of
participants (n = 20) had elevated anxiety
scores.
CONCLUSIONS
One-third of female survivors of pediatric
cancer in the study had high risk of low
ovarian reserve, measured by a combination
of AMH and antral follicle count, and many
had signs of anxiety. The longitudinal study
could contribute to better knowledge in the
changes of AMH over time for this patient
group. Psychological follow-up with
questionnaires and interviews evaluating
signs of depression and anxiety may serve as
a model for future screening programs.
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SARS-COV-2 VACCINE ACCEPTABILITY AMONG
CAREGIVERS OF CHILDHOOD CANCER
SURVIVORS
Courtney E Wimberly, Lisa Towry, Elizabeth Davis, Emily E Johnston, Kyle M Walsh

Pediatr Blood Cancer; doi: 10.1002/pbc.29443
OBJECTIVE
To explore willingness/hesitancy to
vaccinate self and children against
severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) among
caregivers of childhood cancer survivors
(CCS).
METHODS
A 19-question survey was sent to
caregivers of CCS and completed
between February 25 and April 13, 2021.
Logistic regression was used to
investigate relationships between
willingness/hesitancy to vaccinate (a)
self and (b) CCS, and demographic
variables, confidence in the government
and medical community's responses to
coronavirus disease 2019 (COVID-19),
and factors specific to the CCS
community (e.g., previous participation
in an investigational therapeutic trial).
RESULTS
Caregivers (6% male) from 130 unique
families completed the survey. Mean
CCS age at survey was 15 years (SD 6.4).
Mean CCS age at diagnosis was 4.3 years
(SD 4.3). Mean time from CCS diagnosis
to survey completion was 10 years (SD
6.2). Twenty-one percent of caregivers
expressed hesitancy to vaccinate
themselves and 29% expressed hesitancy
to vaccinate their CCS.

Caregivers expressing confidence in the
federal government's response to
COVID-19 were six-fold likelier to
express willingness to self-vaccinate (p
< .001) and were three-fold likelier to
express willingness to vaccinate their
CCS (p = .011). Qualitative analysis of
free-text responses revealed three
general themes, including (a) confidence
in science, medicine, and vaccination as
a strategy for health promotion, (b)
confidence in SARS-CoV-2 vaccination
and belief that CCS are at greater risk of
COVID-19 complications, and (c)
concerns about the swiftness of COVID19 vaccine development and insufficient
safety/efficacy data in children and
CCS.
CONCLUSIONS
Results underscore the need for COVID19 vaccination education and outreach,
even among families highly engaged with
the medical community, and emphasize
the importance of updating these
families as relevant data emerge from
vaccine trials and registries.
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FERTILITY STATUS AMONG LONG-TERM
CHILDHOOD ACUTE LYMPHOBLASTIC
LEUKAEMIA SURVIVORS ENROLLED BETWEEN
1971 AND 1998 IN EORTC CLG STUDIES: RESULTS
OF THE 58 LATE ADVERSE EFFECTS STUDY
Giovanna Rossi, Michal Kicinski, Stefan Suciu, Els Vandecruys, Geneviève Plat, Anne
Uyttebroeck, Catherine Paillard, Mélissa Barbati, Marie-Françoise Dresse, Pauline Simon,
Odile Minckes, Claire Pluchart, Alina Ferster, Claire Freycon, Frederic Millot, Jutte van
der Werff Ten Bosch, Christophe Chantrain, Robert Paulus, Teresa de Rojas, Gaetan de
Schaetzen, Pierre Rohrlich, Yves Benoit, Caroline Piette

Hum Reprod; doi: 10.1093/humrep/deab236
STUDY QUESTION
What are the fertility outcomes of male and
female childhood acute lymphoblastic
leukaemia (ALL) long-term survivors?
SUMMARY ANSWER
We observed similar fertility outcomes in
both male and female childhood ALL
survivors compared with the general
population, with the exception of a higher
proportion of miscarriages among partners
of male survivors.
WHAT IS KNOWN ALREADY?
Survival after childhood ALL is currently
>90% and fertility impairments are among
the main concerns of the long-term
survivors. Few studies have focused on the
fertility issues within this selected
population and the existing data are difficult
to interpret due to the different treatment
regimens received by the patients, the small
sample sizes and the unavailability of control
data in many studies.
STUDY DESIGN, SIZE, DURATION
Childhood ALL patients enrolled in European
Organisation for Research and Treatment of
Cancer (EORTC) studies between 1971 and
1998 in France and Belgium, <18 years old at
diagnosis and alive and ≥18 years at followup were eligible.

Among 1418 eligible survivors, 507 (35.8%)
participated (277 females, 230 males).
Controls from the general population
matched one to one by age, province, level
of urbanization and sex could be identified
for 503 survivors.
PARTICIPANTS,SETTING, METHODS
Survivors and controls were invited to fill
out a questionnaire including information
about their menstrual cycles (for females),
intention to have children, having children,
use of medical help to become pregnant and
occurrence of negative pregnancy outcomes
(birth defect, miscarriage, medical abortion
or stillbirth). The results were analysed
separately for females and males. The
association between age at diagnosis and
fertility outcomes, adjusted by age at followup, study and country were investigated
using logistic regression.

TO BE CONTINUED ON NEXT PAGE
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MAIN RESULTS AND THE ROLE OF CHANCE
The median time since diagnosis was 20.1
years and the median age at follow-up was
25 years. There were 144 survivors (97
females, 47 males) who wanted to have
children. Among these, craniospinal
radiotheraphy (CRT) and haematopoietic
stem cell transplantation (HSCT) were
administered to 18% and 4%, respectively. Of
these who tried to have children, 75% of
females and 69% of males succeeded,
compared with 72% and 61% of the controls,
respectively. These differences were not
statistically significant (P = 0.73 for females
and P = 0.50 for males). Overall, fertility
outcomes were comparable between
survivors and controls, except that a higher
proportion of miscarriages occurred in
partners of male survivors (28.1% versus
5.9%, P = 0.021). Among female survivors, an
older age at diagnosis (10-17 years) was
associated with a greater risk of pregnancy
problems (adjusted OR 5.61, P = 0.046).

LIMITATIONS, REASONS FOR CAUTION
The interpretation of the incidence of
miscarriage among the partners of male
survivors is limited by the lack of data
regarding the males' partners and by a
possibly higher tendency to recall and
disclose fertility issues among male
survivors compared with male controls.
WIDER IMPLICATIONS OF THE FINDINGS
Fertility outcomes were similar in childhood
ALL survivors and controls, and the low
proportion of patients treated with CRT or
HSCT might explain this. Further studies
should confirm the higher proportion of
miscarriages in partners of male survivors.
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THE DEVELOPMENT OF A COGNITIVE
REHABILITATION AND PSYCHO-SOCIAL GROUP
PROGRAMME FOR TEENAGE AND YOUNG
ADULT SURVIVORS OF BRAIN TUMOURS: A
FEASIBILITY STUDY
Daniel Glazer, Xeni Daniilidi, Charlotte Valentino

Clin Child Psychol Psychiatry; doi: 10.1177/13591045211055564
INTRODUCTION AND AIMS
Treatment for childhood and adolescent
brain tumours is often intensive, with
significant neurocognitive and psychosocial late effects (Zeltzer et al., 2009).
This feasibility Study aimed to inform
the development of a cognitive
rehabilitation and psycho-social group
intervention for Teenage and Young
Adult (TYA) survivors of brain tumours.
METHODS
A group-based intervention
incorporated ideas from the current
evidence base, including
psychoeducation and compensatory
strategy training, with a focus on reallife goals and improving quality of life.
Participants (N = 19, 13-24 years) were
recruited from the University College
London Hospital TYA Oncology Service.
Participants had received treatment for
a malignant brain tumour and had
completed their treatment at least 1 year
prior to participation. Four group-based,
whole-day interventions ran every 3
months throughout a year. Feasibility
criteria were established to answer
questions about acceptability of the
intervention and recruitment.

RESULTS
Qualitative and quantitative feedback
from all four groups demonstrated
acceptability and suitability of the
intervention with regards to the
content, structure and delivery.
Recruitment presented more of a
challenge with 35% fewer referrals than
expected.
DISCUSSION AND CONCLUSION
Feedback suggests that the intervention
is suitable and acceptable, whilst
limitations include numbers of referrals
and referral pathways. Future directions
are discussed.
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NETWORK ONCOLOGY SPECIALIST ADVISORY
SERVICE – A SURVEY OF THE PSYCHOSOCIAL
SITUATION OF LONG TERM CANCER
SURVIVORS DURING CHILDHOOD OR
ADOLESCENTS
Rebecca Toenne, Rebecca Baumeister, Anika Koch, Kristin Lindhorst, Dirk Reinhardt,
Kerstin Kremeike

Klin Padiatr; doi: 10.1055/a-1662-5336

BACKGROUND
The number of long term cancer
survivors during childhood or
adolescence is increasing steadily.
Survivors often suffer from physical or
psychosocial long term effects. There is
currently little data on the arrangement
of long term aftercare in the field of
psychosocial care.
METHODS
In November 2017 a questionnaire was
sent to 1900 cancer survivors aged
between 18 and 35 years whose
diagnosis dated at least five years prior.
The obtained data serve as a condition
and needs assessment, how the
(psychosocial) long-term aftercare is
perceived by the survivors and what else
is desired. The analysis was conducted
using descriptive statistics as well as the
calculation of bivariate correlations.

RESULTS
The response rate was 54.9% (n=1.043).
The median interval from the first
diagnosis was 20 years. In total 666
survivors (63.9%) stated that they
suffered from at least one long term
effect. Within this, especially
neurocognitive themes played a role.
87.2% of the respondents had the feeling
that they had overcome the
illness/therapy well.
CONCLUSION
Through a stronger patient-focussed
orientation concerning the current care
and advisory services, the situation of
long term survivors could be improved.
This especially includes access to
relevant information that focuses on the
available psychosocial and welfare
services, as well as to advisory and care
services. Additionally, the development
and expansion of care structures in the
areas of neurocognition and
psychotherapy is important to ensure
long term participation attendance.
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INCIDENCE AND SURVIVAL OF CHILDHOOD
CENTRAL NERVOUS SYSTEM TUMORS IN
DENMARK, 1997-2019
Anne Sophie Lind Helligsoe, Line Kenborg, Louise Tram Henriksen, Aparna Udupi, Henrik
Hasle, Jeanette Falck Winther

Cancer Med; doi: 10.1002/cam4.4429

BACKGROUND
Incidence rates in Denmark of central
nervous system (CNS) tumors remain
among the highest in the world. Survival
rates, however, have improved in the
past decades in high-income countries.
METHODS
We analyzed incidence and survival of
childhood CNS tumors in Denmark
diagnosed from 1997 to 2019 based on
data from the Danish Childhood Cancer
Registry and information on histological
types, tumor localization, and treatment
from medical records.
RESULTS
From 1997 to 2019, 949 children<15 years
were diagnosed with a CNS tumor. Agestandardized incidence was 42.1 (95% CI,
39.4-44.6) per million person-years and
stable during this period.

Age-specific incidence for children aged
0-4 years was 47.7 per million. More
than one-third (n = 374, 39.4%) were
treated with surgery alone. Overall
survival rates 5 and 10 years after
diagnosis were 77.6% (95% CI, 74.7-80.2)
and 74.7% (95% CI, 71.7-77.5). Five-year
overall survival improved from 73.0%
(95% CI, 68.9-76.7) in 1997-2008 to
83.2% (95% CI, 79.2-86.4) in 2009-2019
(p-value < 0.0001) in children aged 0-4
years (p = 0.0006).
CONCLUSION
Incidence rates are stable but remain
among the highest in the world. Despite
improved survival rates in recent years
in younger children, some subtypes still
have a poor prognosis.
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SUBSEQUENT PRIMARY UROGENITAL CANCERS
AMONG CHILDHOOD AND ADOLESCENT
CANCER SURVIVORS IN THE UNITED STATES
Jason J Liu, Immaculata De Vivo, Chun-Ying Wu, Edward Giovannucci

Urol Oncol; doi: 10.1016/j.urolonc.2021.10.009

PURPOSE
To conduct an updated and
comprehensive study on the risks of
subsequent primary urogenital cancers
for childhood and adolescent cancer
survivors.
METHODS
This longitudinal study was conducted
using 9 cancer registries from the
Surveillance, Epidemiology and End
Results (SEER) Program with follow-up
from 1975 to 2017. There were 43,991
patients diagnosed with first primary
cancer from 1975 to 2016 before the age
of 20 years who subsequently survived
for at least 1 year. Standardized
incidence ratios (SIRs) and absolute
excess risks (AERs) for urogenital
cancers were calculated.

RESULTS
Compared with the general population,
the risk of urinary system cancer was
significantly higher in both female (SIR =
5.18, 95% CI: 3.65-7.14) and male (SIR =
2.80, 95% CI: 1.94-3.92) survivors of any
first cancer, with shorter median
interval length between first cancer and
subsequent urinary system cancer for
male survivors (19.9 years) than female
survivors (29.3 years). Females also had
significantly higher SIR than males for
subsequent urinary system cancer
(SIRfemale:male=1.86, 95% CI: 1.13-3.03)
and kidney cancer (SIRfemale:male =
1.97, 95% CI: 1.11-3.53). Compared with
the general population, females with any
first cancer had significantly higher
risks for cancers of the corpus uteri (SIR
= 2.32, 95% CI: 1.49-3.45) and vulva (SIR
= 4.27, 95% CI: 1.38-9.95).
CONCLUSIONS
Childhood and adolescent cancer
survivors may have greater female
susceptibility for developing subsequent
urinary system and kidney cancers, and
these survivors may have higher risks
for specific types of reproductive system
cancers. Our findings may lead to better
awareness and surveillance for
urogenital cancer by these cancer
survivors and their physicians.
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HEALTH CARE UTILISATION FOLLOWING
CHILDHOOD ACUTE LYMPHOBLASTIC
LEUKAEMIA: A POPULATION-BASED MATCHED
COHORT STUDY
Karen Schow Jensen, Birgitte Klug Albertsen, Henrik Schrøder, Alina Zalounina Falborg,
Kjeld Schmiegelow, Steen Rosthøj, Michael Thude Callesen, Peter Vedsted

BMJ Open; doi: 10.1136/bmjopen-2021-049847

OBJECTIVES
Survival among children diagnosed with
acute lymphoblastic leukaemia (ALL) has
increased considerably. However, morbidity
in survivors constitutes a potential
increasing burden not limited to secondary
health care. Our objectives were to compare
health care utilisation, including both
primary and secondary health care, between
childhood ALL survivors and matched
references up to 15 years after curative
treatment. Moreover, to increase knowledge
on survivors' health service seeking
behaviour as time from treatment elapsed.
DESIGN AND SETTING
A Danish population-based matched cohort
study linking multiple nationwide registries.
PARTICIPANTS
675 cases, diagnosed with childhood (1.0-17.9
years) ALL between 1994 and 2015, and 6750
matched references sampled randomly from
the source population (matched on age,
gender and geographical region).

PRIMARY OUTCOME MEASURES
Repeated consultations in general practice
and hospital (outpatient and inpatient)
estimated as yearly rates from 2.5 years
after diagnosis and onwards. We compared
cases and references with yearly incidence
rate ratios (IRRs) from negative binomial
regression models.
RESULTS
Survivors of childhood ALL had a mean
number of yearly daytime contacts in
general practice of 4.75 (95% CI 4.41 to 5.11)
the first year, corresponding to an IRR of
1.85 (95% CI 1.71 to 2.00); decreasing to 1.16
(1.01 to 1.34) after 15 years, and without
significant impact of gender (p=0.894) or age
(p=0.399). For hospital contacts, ALL
survivors had a mean number of yearly
contacts of 14.21 (13.38-15.08) the first year,
corresponding to an IRR of 31.50 (28.2935.07); decreasing to 2.42 (1.59-3.68) after 15
years. No differences were found across
calendar time.
CONCLUSIONS
ALL survivors used significantly more health
care services across sectors than the
reference population. Decreasing use over 15
years illustrated the dynamics of health care
needs; this knowledge may inform the future
organisation of integrated follow-up
programmes.
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CARDIOMETABOLIC RISK IN CHILDHOOD
CANCER SURVIVORS: A REPORT FROM THE
CHILDREN'S ONCOLOGY GROUP
Emma R Lipshultz, Eric J Chow, David R Doody, Saro H Armenian, Barbara L Asselin, K
Scott Baker, Smita Bhatia, Louis S Constine, David R Freyer, Lisa M Kopp, Cindy L
Schwartz, Steven E Lipshultz, Lynda M Vrooman

Cancer Epidemiol Biomarkers Prev; doi: 10.1158/1055-9965.EPI-21-0360
BACKGROUND
Childhood cancer survivors are at risk
for cardiovascular disease. We assessed
the burden of potentially modifiable
cardiometabolic risk factors (CRFs)
among survivors compared with
population-matched controls.
METHODS
Survivors previously enrolled on
Pediatric Oncology Group protocols
9404, 9425, 9426, 9754, and DFCI 95-01
from 1996-2001 with acute
lymphoblastic leukemia/lymphoma,
Hodgkin lymphoma, or osteosarcoma
were prospectively assessed for the
prevalence of CRFs and compared with
an age, sex, and race/ethnicity-matched
2013 NHANES population. We estimated
future predicted cardiovascular risk
based on general population (e.g.
Framingham) and Childhood Cancer
Survivor Study (CCSS) models.
RESULTS
Compared with NHANES (n=584),
survivors (n=164; 44.5% female, median
age 28 years [range: 16-38 years];
median 17.4 years [range: 13-22 years]
since cancer diagnosis; median
doxorubicin dose 300 mg/m²; 30.5%
chest radiation) had similar rates of
obesity, diabetes, and dyslipidemia,

but more pre-ypertension/hypertension
(38.4% vs. 30.1%, p=0.044). Survivors had
fewer metabolic syndrome features
compared with NHANES (2 or more
features: 26.7% vs. 55.9%; p<0.001).
Survivors were more physically active
and smoked tobacco less (both
p<0.0001). Therefore, general population
cardiovascular risk scores were lower
for survivors vs. NHANES. However, with
CCSS models, 30.5% of survivors were at
moderate risk of ischemic heart disease,
and >95% at moderate/high risk for
heart failure, with a 9-12% predicted
incidence of these conditions by age 50
years.
CONCLUSIONS
Childhood cancer survivors exhibited
similar or better cardiometabolic and
lifestyle profiles compared with
NHANES, but nonetheless are at risk for
future clinically-significant
cardiovascular disease.
IMPACT
Further strategies supporting optimal
CRF control are warranted in survivors.
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"I DON'T TAKE FOR GRANTED THAT I AM
DOING WELL TODAY": A MIXED METHODS
STUDY ON WELL-BEING, IMPACT OF CANCER,
AND SUPPORTIVE NEEDS IN LONG-TERM
CHILDHOOD CANCER SURVIVORS
Manya Jerina Hendriks, Nathalie Hartmann, Erika Harju, Katharina Roser, Gisela Michel

Qual Life Res; doi: 10.1007/s11136-021-03042-6

PURPOSE
With increasing numbers of childhood
cancer survivors (CCS), it is important to
identify the impact of cancer and CCS'
needs for support services that can
mitigate the long-term impact on
psychosocial wellbeing, including
health-related quality of life (HRQOL).
We aimed (1) to describe survivors'
wellbeing, impact of cancer, and
supportive care needs and (2) to
determine how socio-demographic or
clinical characteristics and impact of
cancer relate to survivors' unmet needs.
METHOD
In this mixed methods study, a
quantitative survey was used to assess
HRQOL, psychological distress, impact
of cancer, and supportive care needs.
Qualitative interviews were conducted
to explore the meaning of wellbeing,
health, and impact of cancer.

Overall, 69 CCS participated in the
survey of which 28 participated in
qualitative interviews (aged ≥ 18 years,
diagnosed with cancer ≤ 18 years). Few
CCS (13%) reported poor physical
HRQOL, but almost half reported poor
mental HRQOL (49%) and psychological
distress (42%). Health was considered to
encompass both: physical and emotional
aspects of wellbeing. Cancer positively
impacted CCS' ability to care and
attitude towards life, whereas
relationships and insurance were
negatively impacted. Risks for unmet
needs increased in CCS with selfreported low health status, late effects,
psychological distress, with older age at
study or longer time since end of
treatment.
CONCLUSION
In our study, many CCS experienced
various psychosocial, psychological and
informational unmet needs, indicating
that survivors' needs are currently not
duly addressed. Current efforts to
provide supportive psychosocial care in
Switzerland should be further
operationalized to provide adequate
support.
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DETECTION OF DOXORUBICIN-INDUCED
CARDIOTOXICITY USING MYOCARDIAL T1 AND
T2 RELAXATION TIMES IN CHILDHOOD ACUTE
LYMPHOBLASTIC LEUKEMIA SURVIVORS
Mohamed Aissiou, Daniel Curnier, Maxime Caru, Tarik Hafyane, Louise Leleu, Maja
Krajinovic, Caroline Laverdière, Daniel Sinnett, Gregor Andelfinger, Farida Cheriet,
Delphine Périé

Int J Cardiovasc Imaging; doi: 10.1007/s10554-021-02472-0

ABSTRACT
Doxorubicin leads to dose-dependent
cardiotoxicity in childhood acute
lymphoblastic leukemia (ALL) survivors. The
first aim was to propose a contour-based
estimation of T1 and T2 relaxation times
based on the myocardial area, while our
second aim was to evaluate native T1, postgadolinium T1 and T2 relaxation time
sensitivity to detect myocardial changes. A
total of 84 childhood ALL survivors were
stratified in regard to their prognostic risk
groups: standard risk (SR), n = 20), high-risk
with and without dexrazoxane (HR + DEX, n
= 39 and HR, n = 25). Survivors' mean age
was of 22.0 ± 6.9 years, with a mean age at
cancer diagnosis of 8.0 ± 5.2 years. CMR
acquisitions were performed on a 3 T MRI
system and included an ECG-gated 3(3)3(3)5
MOLLI sequence for T1 mapping and an
ECG-gated T2-prepared TrueFISP sequence
for T2 mapping. Myocardial contours were
semi-automatically segmented using an
interactive implementation of cubic Bezier
curves.

We found excellent repeatability between
operators for native T1 (ICC = 0.91), and
good repeatability between operators for
post-gadolinium T1 (ICC = 0.84) and T2 (ICC
= 0.79). Bland and Altman tests
demonstrated a strong agreement between
our contour-based method and images
analyzed using the CVI42 software on the
measure of native T1, post-gadolinium T1,
and T2. No significant differences between
survivors' prognostic risk groups in native T1
were reported, while we observed significant
differences between survivors' prognostic
risk groups in post-gadolinium T1 and T2.
Significant differences were observed
between male and female survivors.
Differences between groups were also
observed in partition coefficients, but no
significant differences were observed
between male and female survivors. The use
of CMR parameters with native T1, postgadolinium T1, and T2 allowed to show that
survivors at a high-risk prognostic were
more exposed to doxorubicin-related
cardiotoxicity than those who were at a
standard risk prognostic or who received
dexrazoxane treatments.
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PSYCHIATRIC DISORDERS IN CHILDHOOD
CANCER SURVIVORS IN DENMARK, FINLAND,
AND SWEDEN: A REGISTER-BASED COHORT
STUDY FROM THE SALICCS RESEARCH
PROGRAMME
Line Elmerdahl Frederiksen, Friederike Erdmann, Luzius Mader, Hanna Mogensen, Camilla
Pedersen, Line Kenborg, Andrea Bautz, Mats Talbäck, Elli Hirvonen, Thomas Tjørnelund
Nielsen, Elisabeth Anne Wreford Andersen, Anna Sällfors Holmqvist, Ole Sylvester
Jørgensen, Jens Richardt Møllegaard Jepsen, Nea Malila, Henrik Hasle, Laura MadanatHarjuoja, Maria Feychting, Jeanette Falck Winther

Lancet Psychiatry; doi: 10.1016/S2215-0366(21)00387-4

BACKGROUND
A childhood cancer diagnosis and treatmentinduced somatic late effects can affect the
long-term mental health of survivors. We
aimed to explore whether childhood cancer
survivors are at higher risk of psychiatric
disorders later in life than their siblings and
the general population.
METHODS
In this register-based cohort study (part of
the Socioeconomic Consequences in Adult
Life after Childhood Cancer [SALiCCS]
research programme), we included 5-year
survivors of childhood cancer diagnosed
before 20 years of age between Jan 1, 1974
and Dec 31, 2011, in Denmark, Finland, and
Sweden. In Denmark and Sweden, 94·7% of
individuals were born in a Nordic country
(ie, Denmark, Finland, Iceland, Norway, or
Sweden); similar information was not
available in Finland. Data on ethnicity were
not collected. Survivors were compared with
their siblings and randomly selected
individuals from the general population who
were matched to the survivors by year of
birth, sex, and geographical region.

We followed up our study population from 5
years after the childhood cancer diagnosis
or corresponding calendar date for matched
individuals (the index date) until Aug 11, 2017,
and assessed information on hospital
contacts for any and specific psychiatric
disorders. For siblings, the index date was
defined as 5 years from the date on which
they were of the same age as their sibling
survivor when diagnosed with cancer.
FINDINGS
The study population included 18 621
childhood cancer survivors (9934 [53·3%]
males and 8687 [46·7%] females), 24 775
siblings (12 594 [50·8%] males and 12 181
[49·2%] females), and 88 630 matched
individuals (47 300 [53·4%] males and 41 330
[46·6%] females). The cumulative incidence
proportion of having had a psychiatric
hospital contact by 30 years of age between
Jan 1, 1979, and Aug 11, 2017, was 15·9% (95%
CI 15·3-16·5) for childhood cancer survivors,
14·0% (13·5-14·5) for siblings, and 12·7% (12·412·9) for matched individuals.
TO BE CONTINUED ON NEXT PAGE
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Despite a small absolute difference,
survivors were at higher relative risk of any
psychiatric hospital contact than their
siblings (1·39, 1·31-1·48) and matched
individuals (hazard ratio 1·34, 95% CI 1·281·39). The higher risk persisted at the age of
50 years. Survivors had a higher burden of
recurrent psychiatric hospital contacts and
had more hospital contacts for different
psychiatric disorders than their siblings and
the matched individuals.

INTERPRETATION
Childhood cancer survivors are at higher
long-term risk of psychiatric disorders than
their siblings and matched individuals from
the general population. To improve mental
health and the overall quality of life after
childhood cancer, survivorship care should
include a focus on early signs of mental
health problems, especially among high-risk
groups of survivors.
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FAMILY FORMATION AND SOCIO-ECONOMIC
STATUS AMONG 35-YEAR-OLD MEN WHO HAVE
SURVIVED CANCER IN CHILDHOOD AND EARLY
ADULTHOOD: A REGISTER-BASED COHORT
STUDY
Randi Sylvest, Ditte Vassard, Lone Schmidt, Kjeld Schmiegelow, Kirsten Tryde Macklon,
Julie Lyng Forman, Anja Pinborg

Oncol Res Treat; doi: 10.1159/000520365

INTRODUCTION
The number of children and young
adults who survive cancer has steadily
increased over the past decades.
Consequently, life circumstances after
cancer have gained increasing
importance. The aim of this study was to
explore family formation and socioeconomic status among 35-year-old men
having survived cancer in childhood or
early adulthood compared to an agematched comparison group.
METHODS
This study is a national, register-based
cohort study among 35-year-old men.
Men diagnosed with cancer in childhood
and early adulthood were registered
between 1978 and 2016. At the time of
diagnosis, each patient was randomly
matched with 150 men without cancer
from the background population within
the same birth year. Those still alive at
the age of 35 years were included in the
study population.

RESULTS
The study population consisted of 4,222
men diagnosed with cancer in childhood
or early adulthood and 794,589 men in
the age-matched comparison group.
Men who have survived cancer during
childhood or early adulthood have a
reduced probability of having children,
and lower probability of getting married
or of cohabitation than those from an
age-matched comparison group. Men
who have survived CNS cancer also have
a lower probability of having a higher
education than high school and a higher
probability of being outside the
workforce than those from an agematched comparison group.
DISCUSSION/CONCLUSION
Many men who have survived cancer
during childhood or early adulthood are
influenced by their cancer later in life,
which was apparent in family formation,
educational achievements, and labour
market attachment. Continued focus on
rehabilitation and needs for support
among the male survivors of childhood
and youth cancer is warranted.
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ACCULTURATION DISCREPANCY AND MENTAL
HEALTH ASSOCIATIONS AMONG HISPANIC
CHILDHOOD CANCER SURVIVORS AND THEIR
PARENTS
Rhona I Slaughter, Ann S Hamilton, Julie A Cederbaum, Jennifer B Unger, Lourdes
Baezconde-Garbanati, Joel E Milam

Psychooncology; doi: 10.1002/pon.5860
OBJECTIVE
Acculturation discrepancy occurs when
the rate of host culture acquisition
and/or heritage culture retention
between non-native parents and their
children diverges. The resulting conflict
may exacerbate mental health
conditions in already vulnerable
populations. The present study
examined discrepancies between
Hispanic and Anglo-American
acculturation, as two separate
constructs, and mental health
symptomology in Hispanic childhood
cancer survivors (HCCS) and their
parents.
METHODS
Participants were 68 matched parentchild dyads (HCCS (Mage = 19.4 (2.77)
years., 50.0% female); and parent (Mage
= 46.3 (6.07) years., 89.7% female)).
Study variables were HCCS
posttraumatic-growth (PTG) and
quality-of-life (PedsQL); parent
posttraumatic stress (PTSD); and
parent/HCCS depressive symptoms
(CESD) and acculturation orientations.
Discrepancy was calculated as the
dyadic difference between like
acculturation measures.

RESULTS
After controlling for covariates, Hispanic
acculturation discrepancy and HCCS
psychosocial health (a subset of PedsQL)
was negatively correlated (r = -0.26, p <
0.5); while Anglo-American
acculturation discrepancy was positively
associated with HCCS PTG (r = 0.34, p <
0.01) and overall PedsQL (r = 0.24, p <
0.05), and moderated the relationship
between parent CESD and HCCS
PedsQL.
CONCLUSION
The findings suggest that the two
acculturation discrepancy constructs
have opposite effects. HCCS losing their
heritage culture while their parents
simultaneously retain it appears to be a
deleterious process; whereas, HCCS
learning the US culture more rapidly
than parents may have protective
benefits. This study has important
implications for mental health
interventions among HCCS. Findings
should be used to inform the
survivorship clinical community of the
value of acculturation timing and
parent/child discrepancy.

111 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

URINARY BETA-2-MICROGLOBULIN AND LATE
NEPHROTOXICITY IN CHILDHOOD CANCER
SURVIVORS
Eryk Latoch, Katarzyna Konończuk, Katarzyna Taranta-Janusz, Katarzyna MuszyńskaRosłan, Magdalena Sawicka, Anna Wasilewska, Maryna Krawczuk-Rybak

J Clin Med; doi: 10.3390/jcm10225279

ABSTRACT
The objectives of this study were to evaluate
urinary beta-2-microglobulin (β2M) levels in
long-term childhood cancer survivors and to
establish its association with anticancer
drug-induced nephrotoxicity. The study
consisted of 165 childhood cancer survivors
(CCS) who were in continuous complete
remission. We reported that CCS had a
significantly higher level of β2M (p < 0.001)
and β2M/Cr. ratio (p < 0.05) than healthy
peers. Among all participants, 24 (14.5%) had
decreased eGFR (<90 mL/min/1.73 m²). A
significant positive correlation between
β2M/Cr. ratio and body mass index (coef.
14.48, p = 0.046) was found. Furthermore,
higher levels of urinary β2M were detected
among CCS with a longer follow-up time
(over 5 years) after treatment. Subjects with
decreased eGFR showed statistically higher
urinary β2M levels (20.06 ± 21.56 ng/mL vs.
8.55 ± 3.65 ng/mL, p = 0.007) compared with
the healthy peers.

Twelve survivors (7.2%) presented
hyperfiltration and they had higher urinary
β2M levels than CCS with normal glomerular
filtration (46.33 ± 93.11 vs. 8.55 ± 3.65
ng/mL, p = 0.029). This study did not reveal
an association between potential treatmentrelated risk factors such as chemotherapy,
surgery, radiotherapy, and the urinary β2M
level. The relationship between treatment
with abdominal radiotherapy and reduced
eGFR was confirmed (p < 0.05). We
demonstrated that urinary beta-2microglobulin may play a role in the subtle
kidney injury in childhood cancer survivors;
however, the treatment-related factors
affecting the β2M level remain unknown.
Further prospective studies with a longer
follow-up time are needed to confirm the
utility of urinary β2M and its role as a noninvasive biomarker of renal dysfunction.
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PROVIDING PSYCHOLOGICAL SUPPORT TO
PARENTS OF CHILDHOOD CANCER SURVIVORS:
'CASCADE' INTERVENTION TRIAL RESULTS AND
LESSONS FOR THE FUTURE
Claire E Wakefield, Ursula M Sansom-Daly, Brittany C McGill, Kate Hetherington, Sarah J
Ellis, Eden G Robertson, Mark W Donoghoe, Maria McCarthy, Lauren Kelada, Afaf Girgis,
Madeleine King, Martha Grootenhuis, Antoinette Anazodo, Pandora Patterson, Cherie
Lowe, Luciano Dalla-Pozza, Gordon Miles, Richard J Cohn

Cancers (Basel); doi: 10.3390/cancers13225597

ABSTRACT
We conducted a three-armed trial to assess
Cascade, a four-module group
videoconferencing cognitive behavior
therapy (CBT) intervention for parents of
childhood cancer survivors currently aged
<18 years. We allocated parents to Cascade,
an attention control (peer-support group),
or a waitlist. The primary outcome was
parents' health-related quality of life
(PedsQL-Family Impact/EQ-5D-5L) six
months post-intervention. Parents also
reported their anxiety/depression,
parenting self-agency, fear of recurrence,
health service and psychotropic medication
use, engagement in productive activities,
confidence to use, and actual use of, CBT
skills, and their child's quality of life.
Seventy-six parents opted in; 56 commenced
the trial. Cascade achieved good parent
engagement and most Cascade parents were
satisfied and reported benefits.

Some parents expressed concerns about the
time burden and the group format. Most
outcomes did not differ across trial arms.
Cascade parents felt more confident to use
more CBT skills than peer-support and
waitlisted parents, but this did not lead to
more use of CBT. Cascade parents reported
lower psychosocial health scores for their
child than waitlisted parents. Cascade
parents' health service use, psychotropic
medication use, and days engaged in
productive activities did not improve,
despite some improvements in waitlisted
parents. Our trial was difficult to implement,
but participants were largely satisfied.
Cascade did not improve most outcomes,
possibly because many parents were
functioning well pre-enrolment. We used
these findings to improve Cascade and will
trial the new version in future.
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FERTILITY COUNSELING IN SURVIVORS OF
CANCER IN CHILDHOOD AND ADOLESCENCE:
TIME FOR A REAPPRAISAL?
Francesca Filippi, Fedro Peccatori, Siranoush Manoukian, Carlo Alfredo Clerici, Chiara
Dallagiovanna, Cristina Meazza, Marta Podda, Edgardo Somigliana, Filippo Spreafico,
Maura Massimino, Monica Terenziani

Cancers (Basel); doi: 10.3390/cancers13225626

ABSTRACT
Genetic predisposition could have an
important role in the pathogenesis of
cancers in children and adolescents. A
recent study by our group showed that,
among female survivors of cancers in
childhood and adolescence, the proportion
of cases involving a possible genetic
predisposition was sizable (at least one in
five). Our sample is too small to be
representative of the general population, but
it gave us an opportunity to reappraise this
issue. Women with a genetic predisposition
can transmit the risk of cancer to their
offspring, and their awareness of this may
influence their reproductive and fertility
preservation choices.

In our experience, a predisposition to cancer
receives little attention in the fertility
counseling and decision-making process
unless a patient already has a definitive
molecular diagnosis of a hereditary cancer
syndrome. We feel it is essential to empower
women on this issue, particularly as there
are ways to overcome the problem, including
preimplantation genetic testing (PGT-M) in
definitively diagnosed cases, egg donation
and adoption. In the context of fertility
counseling for survivors of cancer in
childhood and adolescence who have
reached adulthood, the risk of transmitting a
predisposition to cancer should be discussed
with patients, if relevant and desired.
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A CONTROLLED STUDY OF MAJOR DEPRESSIVE
EPISODES IN LONG-TERM CHILDHOOD,
ADOLESCENCE, AND YOUNG ADULT CANCER
SURVIVORS (THE NOR-CAYACS STUDY)
Alv A Dahl, Cecilie Essholt Kiserud, Sophie D Fosså, Jon Håvard Loge, Kristin Valborg
Reinertsen, Ellen Ruud, Hanne C Lie

Cancers (Basel); doi: 10.3390/cancers13225800

BACKGROUND
A major depressive episode (MDE) is
typically self-rated by screening forms
identifying probable MDE (pMDE). This
population-based cross-sectional
questionnaire study examined the
prevalence rates of pMDE identified by
the PHQ-9 screener in long-term
survivors of childhood and adolescence
(CACSs) and young adult cancer (YACSs)
and a normative sample (NORMs).
METHODS
Data from 488 CACSs, 1202 YACSs, and
1453 NORMs were analyzed, and pMDE
was defined both by cut-off ≥10 on the
total PHQ-9 score and by an algorithm.
RESULTS
The prevalence rates of pMDE among
CACSs were 21.5%, 16.6% in YACSs, and
9.2% among NORMs using the cut-off
definition. With the algorithm, the
prevalence rates of pMDE were 8.0%
among CACSs, 8.1% among YACSs, and
3.9% among NORMs. Independent of
definition, CACSs and YACSs had
significantly increased prevalence rates
of pMDE compared to NORMs.

Psychosocial factors and self-rated
health were significantly associated with
both definitions of pMDE in
multivariable analyses, while survivor
groups, cancer types, and adverse
events were not.
CONCLUSION
Since pMDE has negative health
consequences and is amenable to
treatment, healthcare providers should
be attentive and screen for pMDE in
young cancer survivors. For PHQ-9, the
preferred type of definition of pMDE
should be determined.
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EARLY PARENTAL KNOWLEDGE OF LATE
EFFECT RISKS IN CHILDREN WITH CANCER
Kendall Carpenter, Madison Scavotto, Alana McGovern, Clement Ma, Lisa B Kenney,
Jennifer W Mack, Katie A Greenzang

Pediatr Blood Cancer; doi: 10.1002/pbc.29473

BACKGROUND/OBJECTIVES
Despite the pervasiveness of late effects
in childhood cancer survivors, many
parents feel inadequately informed
about their child's risks. We assessed
early parental knowledge of risks of late
effects and predictors of increased
knowledge.
DESIGN/METHODS
Parents of children receiving cancer
treatment at Dana-Farber/Boston
Children's Cancer and Blood Disorders
Center were surveyed about their
knowledge of their child's likelihood of
eight late effects. Individual risk for
each late effect (yes/no) was assessed
using the Children's Oncology Group's
Long-Term Follow-Up Guidelines v5 as a
reference. Descriptive statistics were
used to summarize knowledge scores;
ordinal logistic regression was used to
identify predictors of higher knowledge.

RESULTS
Of 96 parent participants, 11 (11.46%)
correctly identified all of their child's
risks for the eight late effects. Five of
eight was the median number of
correctly identified late effect risks.
Among 21 parents whose children were
at risk for ototoxicity, 95% correctly
identified this risk. Conversely, parents
of at-risk children were less
knowledgeable about risks of secondary
malignancy (63% correct identification,
of N = 94 at risk), cardiac toxicity (61%;
N = 71), neurocognitive impairment
(56%; N = 63), and infertility (28%; N =
61). Ordinal logistic regression analysis
identified no significant differences in
parental knowledge of late effect risks
by any factors evaluated.
CONCLUSIONS
Gaps in parental knowledge of potential
late effects of childhood cancer
treatment emerge early in a child's care,
and parents are more knowledgeable
about some late effects, such as
ototoxicity, than others, such as
infertility. As no child- or parentspecific factors were associated with
increased knowledge of late effect risks,
interventions must be applied broadly.
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CHANGES IN EXECUTIVE FUNCTION IN
PEDIATRIC BRAIN TUMOR SURVIVORS
Rachel K Peterson, Lisa A Jacobson

Pediatr Blood Cancer; doi: 10.1002/pbc.29483

OBJECTIVE
Pediatric oncology survivors are at risk
for executive function (EF) and working
memory (WM) deficits, which can be
measured via performance-based
measures or rating scales. Previous
studies have shown these measurement
methods to be weakly correlated. This
study aimed to describe parent-rated EF
and performance-based WM (PBWM) in
pediatric brain tumor (BT) survivors,
examine change in EF and PBWM across
time, and investigate the relationship
between parent-rated WM and PBWM.

RESULTS
GEC, MI/CRI, and ERI at Time 1 were
significantly above the mean (p < .01);
BRI and PBWM did not differ from the
normative mean. All measures were
significantly higher than the normative
mean at Time 2 (p < .05). PBWM was
both clinically and statistically elevated
(p < .001). There was a significant change
across time in PBWM (p < .05), but not
GEC, MI/CRI, ERI, or BRI. PBWM was
weakly correlated with the BRIEF WM
subscale at Time 1 and Time 2 (all p >
.05).

METHOD
The sample included 56 patients
diagnosed with a BT in childhood (Mage
= 6.94 years; SD = 4.05) seen twice for
clinical neuropsychological evaluation.
PBWM was examined via the auditory
WM scale from a Wechsler intelligence
measure or Differential Ability Scales-II.
Parents completed the Behavior Rating
Inventory of Executive Function
(BRIEF)/BRIEF-P/BRIEF-2 as a measure
of global EF (Global Executive Composite
[GEC]), metacognitive skills
(Metacognitive Index/Cognitive
Regulation Index [MI/CRI]), behavioral
regulation (Behavior Regulation Index
[BRI]), and emotional regulation
(Emotion Regulation Index [ERI]).

CONCLUSIONS
Multiple measures of EF should be
considered when providing diagnoses
and recommendations for pediatric BT
survivors. Furthermore, given declines
across time, findings document need for
continued monitoring and reassessment
of survivors as they get further out from
treatment.
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COMPARISON OF NEUROPSYCHOLOGICAL
FUNCTIONING IN PEDIATRIC POSTERIOR
FOSSA TUMOR SURVIVORS:
MEDULLOBLASTOMA, LOW-GRADE
ASTROCYTOMA, AND HEALTHY CONTROLS
Cara F Levitch, Alice Ann Holland, Jesse Bledsoe, Soo Young Kim, Marie Barnett, Sameera
Ramjan, Stephen A Sands

Pediatr Blood Cancer; doi: 10.1002/pbc.29491

BACKGROUND
Neuropsychological comparison of
medulloblastoma (MB) and cerebellar lowgrade astrocytoma (LGA) survivors to
controls can clarify treatment-related
neurocognitive late effects. While both brain
tumor groups undergo surgery to the
posterior fossa, children with MB
additionally receive craniospinal irradiation
with boost and chemotherapy. This study
provides an updated comparison of
neuropsychological functioning in these two
groups and examines effects of demographic
risk factors upon outcomes.
PROCEDURE
Forty-two children (16 MB, nine LGA, and 17
controls) completed measures of intellectual
functioning, verbal learning/memory,
visual-motor integration, and fine-motor
functioning. The effects of age at diagnosis,
time since diagnosis, gender, fatigue, and
social status on neuropsychological
functioning were examined.

RESULTS
MB survivors demonstrated the worst
neurocognitive late effects, but they were
less severe and extensive than in prior
studies. LGA survivors' mean scores were
below normative expectations in working
memory, processing speed, and fine-motor
functioning. In this overall sample,
processing speed difficulties were
independent of fine-motor functioning and
fatigue. Higher parental education was
associated with better intellectual
functioning, working memory, delayed
recall, and visual-motor integration.
Neuropsychological function was not
associated with gender, age at diagnosis, or
time since diagnosis.
CONCLUSIONS
The results support that contemporary
treatment approaches with craniospinal
irradiation plus boost and chemotherapy
confer the greatest risk for late effects,
while surgical resection is associated with
subtle but important neurocognitive
difficulties. Ultimately, this study furthers
our understanding of factors impacting
neuropsychological function in pediatric MB
and LGA survivors and contributes to
empirical support for close monitoring and
targeted interventions into survivorship.
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PSYCHOLOGICAL ADJUSTMENT AMONG
PEDIATRIC CANCER SURVIVORS

Gerald P. Koocher, John E. O'Malley, Janis L. Gogan, Diana J. Foster
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ABSTRACT
A significant number of children who
survive pediatric cancer experience
residual psychosocial sequelae. The most
noteworthy of these include residual
depression, anxiety, and poor selfesteem. As a group, those patients who
have the most difficulty in psychosocial
adjustment also have less effective
socialization and self-help skills and less
effective intellectual functioning than do
those patients who have “Good
Adjustment”. The developmental
disruptions engendered by cancer
treatment seem more marked and
persistent when occurring in middle
childhood or adolescence as opposed to
during infancy.

As one gets further in time from the
onset of the illness, one is less likely to
suffer psychosocial adjustment problems
(assuming that a disease-free remission
state exists and that active treatment is
no longer in progress). A number of
important factors remain to be explored,
including psychosocial adjustment as a
function of residual physical
disfigurement, mobility handicaps, and
similar potential blows to a patient's
sell-esteem.
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THE PEDIATRIC PRECISION ONCOLOGY
INFORM REGISTRY: CLINICAL OUTCOME AND
BENEFIT FOR PATIENTS WITH VERY HIGHEVIDENCE TARGETS
Cornelis M. van Tilburg, Elke Pfaff, Kristian W. Pajtler, Karin P.S. Langenberg, Petra Fiesel, Barbara
C. Jones, Gnana Prakash Balasubramanian, Sebastian Stark, Pascal D. Johann, Mirjam BlattnerJohnson, Kathrin Schramm, Nicola Dikow, Steffen Hirsch, Christian Sutter, Kerstin Grund, Arend
von Stackelberg, Andreas E. Kulozik, Andrej Lissat, Arndt Borkhardt, Roland Meisel, Dirk Reinhardt,
Jan-Henning Klusmann, Gudrun Fleischhack, Stephan Tippelt, Dietrich von Schweinitz, Irene
Schmid, Christof M. Kramm, André O. von Bueren, Gabriele Calaminus, Peter Vorwerk, Norbert
Graf, Frank Westermann, Matthias Fischer, Angelika Eggert, Birgit Burkhardt, Wilhelm Wößmann,
Michaela Nathrath, Stefanie Hecker-Nolting, Michael C. Frühwald, Dominik T. Schneider, Ines B.
Brecht, Petra Ketteler, Simone Fulda, Ewa Koscielniak, Michael T. Meister, Monika Scheer, Simone
Hettmer, Matthias Schwab, Roman Tremmel, Ingrid Øra, Caroline Hutter, Nicolas U. Gerber, Olli
Lohi, Bernarda Kazanowska, Antonis Kattamis, Maria Filippidou, Bianca Goemans, C. Michel Zwaan,
Till Milde, Natalie Jäger, Stephan Wolf, David Reuss, Felix Sahm, Andreas von Deimling, Uta
Dirksen, Angelika Freitag, Ruth Witt, Peter Lichter, Annette Kopp-Schneider, David T.W. Jones, Jan
J. Molenaar, David Capper, Stefan M. Pfister and Olaf Witt

Cancer Discovery; doi: 10.1158/2159-8290.CD-21-0094
ABSTRACT
INFORM is a prospective, multinational
registry gathering clinical and molecular
data of relapsed, progressive, or highrisk pediatric patients with cancer. This
report describes long-term follow-up of
519 patients in whom molecular
alterations were evaluated according to
a predefined seven-scale target
prioritization algorithm. Mean
turnaround time from sample receipt to
report was 25.4 days. The highest target
priority level was observed in 42
patients (8.1%). Of these, 20 patients
received matched targeted treatment
with a median progression-free survival
of 204 days [95% confidence interval
(CI), 99–not applicable], compared with
117 days (95% CI, 106–143; P = 0.011) in all
other patients. The respective molecular
targets were shown to be predictive for
matched treatment response and not
prognostic surrogates for improved
outcome.

Hereditary cancer predisposition
syndromes were identified in 7.5% of
patients, half of which were newly
identified through the study. Integrated
molecular analyses resulted in a change
or refinement of diagnoses in 8.2% of
cases.
SIGNIFICANCE
The pediatric precision oncology
INFORM registry prospectively tested a
target prioritization algorithm in a realworld, multinational setting and
identified subgroups of patients
benefiting from matched targeted
treatment with improved progressionfree survival, refinement of diagnosis,
and identification of hereditary cancer
predisposition syndromes.
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IT'S TIME FOR AN AMAZING BOOK FULL OF
LOVE AND HOPE
"One of the best Leukemia books of all time." – BookAuthority
Chubby is a teddy bear with a wool pullover and no pants. He felt ill, and he wanted to feel better.
After an encouraging talk with his friend Superhero, he decided there was only one thing to do:
go on an adventure through La La Land toy store.
The journey begins with Chubby taking off in a toy Volkswagen Beetle, to find Dr. Doll. Along the
way he learns about leukemia, chemotherapy and stem cell transplantation, and is cured.
Returning to his shelf, Chubby is given the best Christmas gift a teddy bear can have.
Carola Schmidt is the author of numerous children's books about cancer, and uses her experience
as a Pediatric Oncology Pharmacist to write scientific books for Springer Nature. Find out more at
kidscancerbooks.com and you can find her on Twitter @_CarolaSchmidt
This book is ideal for:
Helping to explain cancer to kids
Kids fighting any type of cancer
Kids who have a friend or family member fighting any type of cancer
Childhood Cancer Awareness Month gift
Cancer Awareness gift (Gold September, Pink October and Prostate Cancer Awareness Month)
Children receiving chemo for leukemia, lymphoma, or for a solid tumor
Chemotherapy comfort gift
Hat/scarf party gift
Understanding hair loss and coping
Explaining cancer in a classroom
Understanding chemotherapy
Understanding stem cell transplantation
Belonging, comfort, and self-acceptance
This book is not ideal for:
Readers with terminal cancer
Permanent hair loss (Bald is Beautiful:
A letter for a fabulous girl, by Carola Schmidt
and Dian Ovieta, is ideal for all kinds of alopecia)

Schmidt, Carola; Melo, Vinicius: "Cubby's Tale. The
true story of a teddy bear who beat cancer" (46
pages, ISBN: 978-6500313628)
https://www.amazon.com/dp/6500313623/
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ABOUT MY FRIEND BRITTA (1979 – 1991)
Christian Müller

Anyone who was diagnosed with cancer as a
child will remember some of the other
patients. Some more than others. When I
was treated in 1989, I met Britta. We
became friends. Britta was three years older
than me and had acute lymphoblastic
leukemia (ALL). It was not her first cancer.
She was already diagnosed with ALL for the
first time in the summer of 1981, exactly one
year to the day before I was born.
By chance or fate, we both developed
cancer at the same time. Britta's treatment
was more stressful for her than my
treatment was for me. Although, of course, I
also had many complications and side
effects. When we returned to our schools,
Britta was too weak to participate in class
all day. Therefore, a room was set up
especially for her, where she could rest if
she wanted to.
All in all, I believed that we were on the
right track until one day Britta said to me:
"Do you think the children after us will be
better? Some of the ones we knew aren't
around anymore. There's not always a good
ending." And suddenly we were talking
about life and death – at 11 and 8 years old.
For the first time, I realized how much we
had to deal with thoughts about death
ourselves, without either of us ever talking
about it with others. Do children talk about
such topics? Suddenly it was clear to me
that my cancer diagnosis had divided my life
into before and after. Much later, I realized
that life after cancer would never be the
same as life before. Britta was different that
day. Maybe because of a premonition?

On the morning of November 4, 1991, before
breakfast, my mother told me: "You know
Britta gave everything against this disease."
Then she hugged me, started crying and
said that Britta had passed away two days
ago.
I had the feeling of falling into an infinitely
deep black hole and could not believe what I
had just heard. Our friendship in this world
had ended after a little more than two
years. Ended by death.
Some things have to be accepted, no matter
how difficult they are to understand. I am
sad that Britta had to go too soon. But I am
happy that she was in my life as a friend for
two years.
Only those who are forgotten are no longer
there. I will never forget her. Even 30 years
later I feel she is here.

This page in gold is for you, Britta!
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