7

Autumn 2022

STUDY SCAN
Childhood Cancer Survivorship Magazine

Psychological
Consequences of
COVID-19 Pandemic

Genome-Wide
Polygenic Score to
Risk of Coronary
Artery Disease

Chance of Transition:
Strategies for
Multidisciplinary
Collaboration

CONTENTS
03

UNDER THE SCOPE
Prof. Dr. med. Thorsten Langer
Christian Müller

05

CHILDHOOD CANCER
LATE EFFECTS
PUBLICATIONS
Abstracts from scientific journals

107

CLASSIC
Declines in IQ scores and cognitive
dysfunctions in children with acute
lymphocytic leukaemia treated with
cranial irradiation (1981)

108

UPDATE

News

111

IMPRINT
About this magazine

STUDY SCAN

UNDER THE SCOPE
EDITORIAL >

ARTICLES >

OPEN ACCESS

HELLO!

S

H

ere we are with a new issue

ome publications are available as open access.

Neither an institutional login nor a further payment is

of Study Scan. Are you interested in

required for reading the full text articles.

latest research results in childhood

We mark the publications with this symbol. Just click

cancer survivorship? You are

or tap on it and you will be redirected to the

welcome to read our magazine.

magazine's website and be able to read the full text.
September is Childhood Cancer
Awareness Month and it is really
important to raise awareness for kids
with cancer. Sometimes it seems
these children are forgotten because
media reports about childhood
cancer are very rare. In Germany
there is not even Childhood Cancer
Awareness Month in September.

Autumn is coming around – or
spring for our friends living on the
southern hemisphere. Have a nice
time wherever you read our

RESEARCH >

magazine.

CORONARY ARTERY DISEASE
Christian Müller

Prof. Dr. med. Thorsten Langer

STUDY SCAN | Issue 7 | Autumn 2022

A

ssess the role of a genome-wide

Childhood cancer survivors are at risk for

polygenic score for coronary artery disease

premature coronary artery disease. A

was the aim of a study by Sapkota and

genome-wide polygenic score may help

colleagues. It is an important topic

identify those who may benefit from

because adverse cardiovascular outcomes

targeted screening and personalized

such as coronary artery disease are the

preventive interventions. Find out more on

leading causes of morbidity and mortality

page 43 or scan the following code to

among childhood cancer survivors.

access the article (open access).

If I had not become infertile due to
cancer treatment, we would not have
been able to meet our great children. I
had to wait almost 20 years for this
realization, but all the pain, grief,
anger, powerlessness and despair were
worth it. For that I am deeply grateful.
CONSTANZE H., CHILDHOOD CANCER SURVIVOR (HODGKIN LYMPHOMA)
FROM GERMANY ABOUT HER FOSTER CHILDREN.
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THE EFFICACY OF TARGETED EXERCISE ON
GROSS MOTOR AND NEUROMUSCULAR
PERFORMANCE IN SURVIVORS OF
CHILDHOOD LEUKEMIA: A PILOT STUDY
Victoria Marchese, Kelly Rock, Teresa York, Kathryn Ruble, Vicki L Gray

Front Pediatr; doi: 10.3389/fped.2022.891650

OBJECTIVES
This quasi-experimental study examined
the efficacy of targeted exercise training
on gross motor performance and
neuromuscular impairments in survivors
of childhood acute lymphoblastic
leukemia (ALL CCS).
MATERIALS AND METHODS
Ten ALL CCS (median age: 10 years;
range: 6-14 years) performed a 6-week
training program three times per week
(five in-person sessions), including a
warm-up, total body stretching,
progressive jump rope training, and a
cool down. Gross motor performance
(test of gross motor proficiency) and
lower extremity rate of muscle
activation (electromyography), joint
torques (motion capture and force
plate), and jump height (motion capture)
were measured during a
countermovement jump at baseline and
post-training.

RESULTS
Post-training, ALL CCS demonstrated
improvements in body coordination,
strength and agilty, bilateral
coordination, running speed and agility,
and strength gross motor performance
(mean change: 1.6-8.1; p < 0.05), the rate
of muscle activation of the tibialis
anterior and vastus lateralis muscles
(mean change: 0.58-0.75; p < 0.05), hip
and ankle joint torques (mean change:
0.07; p < 0.05), and jump height (mean
change: 0.05; p < 0.05).
CONCLUSION
This study demonstrated that targeted
exercise training can improve gross
motor performance and neuromuscular
impairments in ALL CCS post-medical
treatment.
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INTEREST IN FERTILITY STATUS ASSESSMENT
AMONG YOUNG ADULT SURVIVORS OF
CHILDHOOD CANCER
Brooke Cherven, Rebecca Williamson Lewis, Megan Pruett, Lillian Meacham, James L
Klosky

Cancer Med; doi: 10.1002/cam4.4887

BACKGROUND
Cancer survivors who received
gonadotoxic treatment are at-risk for
future infertility and may desire a
fertility status assessment (FSA), defined
as semen analysis for males and
consultation with a reproductive
specialist for females. The purpose of
this study was to describe the
proportion of, and factors associated
with, interest in FSA among young adult
survivors of childhood cancer.
METHODS
This retrospective single-institution
review included patients with prior
gonadotoxic treatment, aged 18-25 years
and >1 year from cancer treatment
completion, who received a fertilityfocused discussion during survivorship.
Documentation of interest in and
completion of FSA, worry about
infertility, sociodemographic, and
clinical characteristics were abstracted
from medical records. Multivariable
logistic regression was performed to
calculate odds ratios (OR) and 95%
confidence intervals (95%CI) for factors
associated with interest in FSA.

RESULTS
Survivors (N = 259) were on average 19.2
± 1.2 years at their fertility discussion;
55.6% were male and 57.9% nonHispanic white. Interest in FSA was
reported by 50.7% of males and 46.1% of
females. Factors related to interest in
FSA for males and females respectively,
included worry about infertility (OR
2.40, 95%CI 1.11-5.27, p = 0.026 and OR
4.37, 95%CI 1.71-12.43, p = 0.003) and ≥2
fertility discussions (OR 3.78, 95%CI
1.70-8.75, p = 0.001 and 2.45, 95%CI 1.085.67, p = 0.033). Among males, fertility
preservation consult/procedure at
diagnosis (OR 3.02, 95%CI 1.09-9.04, p =
0.039) and high-risk for infertility (OR
2.47, 95%CI 1.07-5.87, p = 0.036) were
also associated with interest in FSA.
CONCLUSIONS
Cancer survivors are interested in FSA,
particularly those who have had
repeated fertility-focused discussions
during survivorship care and who report
worry about infertility.
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PSYCHOLOGICAL WELL-BEING, COGNITIVE
FUNCTIONING, AND QUALITY OF LIFE IN 205
ADOLESCENT AND YOUNG ADULT CHILDHOOD
CANCER SURVIVORS COMPARED TO HEALTHY
PEERS
Marta Tremolada, Livia Taverna, Sabrina Bonichini, Marta Pillon, Alessandra Biffi

Front Psychol; doi: 10.3389/fpsyg.2022.860729

ABSTRACT
The majority of the studies underlined
how adolescent and young adult (AYA)
Cancer Survivors had no significant
differences in their well-being and
quality of life compared with a control
group of healthy counterparts, although
French et al. (2013) found less years of
education among cancer survivors. The
present study aimed at comparing AYA
cancer survivors and a control group of
peers who had no history of serious
illness, in terms of well-being, cognitive
functioning, and perceptions of life.
Participants in this study were 205 AYA
cancer survivors, 126 males, off therapy
from a mean of 10.87 years (SD = 4.91),
with a mean age of 18.96 (SD = 3.08),
recruited during follow-up visits and
healthy counterparts (n = 205), matched
for age and gender.

They all completed self-report
questionnaires: Ladder of Life, BSI-18
and Cognitive problems. Paired t test
evidenced significant differences
between survivors (Mean = 6.19; SD =
2.07) and controls (Mean = 6.88; SD =
2.02) in perceptions of quality of life
regarding 5 years before the current
time [t (204) = -3.39; p = 0.001], with a
lower level for childhood cancer
survivors. Specifically, Hierarchical
regression (R² = 0.05, p = 0.04)
identified a shorter time since the
completion of treatment (β = 0.18, p =
0.03) and a trend of stem cell
transplantation experience (β = -0.11, p =
0.06) as factors associated with negative
perception of precedent quality of life.
PLEASE NOTE THAT WE CANNOT PRINT
THE FULL ABSTRACT DUE TO
TECHNICAL REASONS
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DEVELOPMENT AND CHARACTERIZATION OF A
MASS CYTOMETRY PANEL FOR DETECTING
THE EFFECT OF ACUTE DOXORUBICIN
EXPOSURE ON MURINE CARDIAC NONMYOCYTES
Brian S Iskra, Logan R Davis, Henry E Miller, Yu-Chiao Chiu, Alexander J R Bishop, Yidong
Chen, Gregory J Aune

Am J Physiol Heart Circ Physiol; doi: 10.1152/ajpheart.00514.2021

ABSTRACT
Childhood cancer survivors (CCSs) face
lifelong side effects related to their
treatment with chemotherapy.
Anthracycline agents, such as
doxorubicin (DOX), are important in the
treatment of childhood cancers but are
associated with cardiotoxicity. Cardiac
toxicities represent a significant source
of chronic disability that cancer
survivors face; despite this, the chronic
cardiotoxicity phenotype and how it
relates to acute toxicity remains poorly
defined., To address this critical
knowledge gap, we studied the acute
effect of DOX on murine cardiac nonmyocytes in vivo. Determination of the
acute cellular effects of DOX on nonmyocytes, a cell pool with finite
replicative capacity, provides a basis for
understanding the pathogenesis of the
chronic heart disease that CCSs face.

To investigate the acute cellular effects
of DOX, we present scRNAseq data from
homeostatic cardiac non-myocytes and
compare it to pre-existing datasets as
well as a novel CyTOF datasets. SCANPY,
a python-based single cell analysis, was
used to assess the heterogeneity of cells
detected in scRNAseq and CyTOF. To
further assist in CyTOF data annotation,
joint analyses of scRNAseq and CyTOF
data using an artificial neural network
known as sparse autoencoder for
clustering, imputation, and embedding
(SAUCIE) are performed. Lastly, the
panel is tested on a mouse model of
acute DOX exposure at two time points
(24 and 72 hours) after the last dose of
doxorubicin and examined with joint
clustering. In sum, we report the first
ever CyTOF study of cardiac nonmyocytes and characterize the effect of
acute DOX exposure with scRNAseq and
CyTOF.
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UNDERDIAGNOSIS AND UNDERTREATMENT
OF MODIFIABLE CARDIOVASCULAR RISK
FACTORS AMONG SURVIVORS OF
CHILDHOOD CANCER
Eric J Chow, Yan Chen, Gregory T Armstrong, Laura-Mae Baldwin, Casey R Cai, Todd
M Gibson, Melissa M Hudson, Aaron McDonald, Paul C Nathan, Jeffrey E Olgin, Karen
L Syrjala, Emily S Tonorezos, Kevin C Oeffinger, Yutaka Yasui

J Am Heart Assoc; doi: 10.1161/JAHA.121.024735

BACKGROUND
Determine the prevalence and predictors
associated with underdiagnosis and
undertreatment of modifiable cardiovascular
disease (CVD) risk factors (hypertension,
dyslipidemia, glucose intolerance/diabetes)
among adult survivors of childhood cancer
at high risk of premature CVD.
METHODS AND RESULTS
This was a cross-sectional study of adultaged survivors of childhood cancer treated
with anthracyclines or chest radiotherapy,
recruited across 9 US metropolitan regions.
Survivors completed questionnaires and inhome clinical assessments. The comparator
group was a matched sample from the
National Health and Nutrition Examination
Survey. Multivariable logistic regression
estimated the risk (odds ratios) of CVD risk
factor underdiagnosis and undertreatment
among survivors compared with the National
Health and Nutrition Examination Survey.
Survivors (n=571; median age, 37.7 years and
28.5 years from cancer diagnosis) were more
likely to have a preexisting CVD risk factor
than the National Health and Nutrition
Examination Survey (n=345; P<0.05 for all
factors).

While rates of CVD risk factor
underdiagnosis were similar (27.1% survivors
versus 26.1% National Health and Nutrition
Examination Survey; P=0.73), survivors were
more likely undertreated (21.0% versus
13.9%, P=0.007; odds ratio, 1.8, 95% CI, 1.22.7). Among survivors, the most
underdiagnosed and undertreated risk
factors were hypertension (18.9%) and
dyslipidemia (16.3%), respectively. Men and
survivors who were overweight/obese were
more likely to be underdiagnosed and
undertreated. Those with multiple adverse
lifestyle factors were also more likely
undertreated (odds ratio, 2.2, 95% CI, 1.14.5). Greater health-related self-efficacy was
associated with reduced undertreatment
(odds ratio, 0.5; 95% CI, 0.3-0.8).
CONCLUSIONS
Greater awareness of among primary care
providers and cardiologists, combined with
improving self-efficacy among survivors,
may mitigate the risk of underdiagnosed and
undertreated CVD risk factors among adultaged survivors of childhood cancer.
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HEALTH-RELATED QUALITY OF LIFE IN
ADOLESCENT AND YOUNG ADULT
RETINOBLASTOMA SURVIVORS
Paula J Belson, Jo-Ann Eastwood, Mary-Lynn Brecht, Jonathan W Kim, Ron D Hays,
Nancy A Pike

J Pediatr Hematol Oncol Nurs; doi: 10.1177/27527530221073766

BACKGROUND
Retinoblastoma (RB) is a malignant
intraocular tumor diagnosed in early
childhood that requires extensive
medical and surgical treatment at a
young age. Health-related quality of life
(HRQOL) is thought to be diminished
due to visual impairment, facial
deformities, and fear of recurrence or
secondary cancer. However, few studies
have identified variables associated with
HRQOL among those with RB.
PURPOSE
To compare HRQOL of adolescents and
young adults (AYAs) with RB to matched
controls and to identify predictors of
HRQOL in RB survivors.
METHODS
Using a cross-sectional design, 198 AYAs
(101 RBs and 97 controls) completed
HRQOL (PROMIS®-29 profile) and
psychosocial questionnaires (Rosenberg
self-esteem scale, multidimensional
scale of perceived social support, and
Hollingshead index for socioeconomic
status).

Clinical variables (age at diagnosis,
visual acuity, laterality, heredity,
treatment regime, and anesthesia
exposure) were extracted from the
medical record. Correlates of HRQOL
were estimated using linear regression
models.
RESULTS
RB survivors reported similar HRQOL
compared to controls. Physical function
(p < .001), social support (p = .013), and
self-esteem (p = .028) were lower in the
RB group compared to controls. Visual
acuity and self-esteem accounted for
52% of the variance in PROMIS physical
health summary scores and self-esteem
accounted for 38% of the variance in
mental health summary scores.
CONCLUSION
Despite deficits in physical function and
self-esteem HRQOL in RB survivors was
comparable to healthy counterparts.
However, the majority of RB survivors in
this study had normal visual acuity.
Clinicians should explore ways to
enhance self-esteem in RB survivors.
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SLUGGISH COGNITIVE TEMPO PROFILES IN
SURVIVORS OF CHILDHOOD CANCER AS
COMPARED TO CHILDREN WITH ATTENTIONDEFICIT/HYPERACTIVITY DISORDER
Rachel K Peterson, Calliope Holingue, Lisa A Jacobson

Support Care Cancer; doi: 10.1007/s00520-022-07188-y

PURPOSE
Neurocognitive late effects including
problems with attention have been
reported in pediatric oncology survivors.
While some researchers have
characterized these late effects as
similar to symptoms of attentiondeficit/hyperactivity disorder,
inattentive presentation (ADHD-I), there
remains some controversy as to whether
these concerns in oncology patients are
best conceptualized according to an
ADHD-I or sluggish cognitive tempo
(SCT) framework. The aim of this study
was to describe SCT symptoms in
children with ADHD-I or oncology
diagnoses; identify groups of SCT
symptoms among children with brain
tumors (BT), acute lymphoblastic
leukemia (ALL), or ADHD-I; and identify
whether specific SCT profiles are
associated with these diagnoses.
METHODS
The sample was comprised of 364 youth
(146 BT, 149 ADHD-I, 69 ALL) referred
for a neuropsychological evaluation at
an academic medical center. Caregivers
completed the SCT scale as part of the
clinical evaluation.

RESULTS
Groups differed on mean scores for the
SCT scales (Total, Sleepy/sluggish, Low
initiation, and Daydreamy) by diagnosis
(all p < 0.05), with the ADHD-I group
having higher SCT symptoms on all
scales. Latent profile analysis showed
significant differences between latent
SCT classes according to ADHD-I versus
cancer diagnosis. The ADHD-I group was
significantly more likely to be in the
high SCT class compared to the
oncology groups.
CONCLUSION
Findings add to the understanding of
SCT symptoms in pediatric oncology
survivors. There is utility in applying the
SCT framework to the oncology
population; however, pediatric survivors
are likely to be rated differently than
youth with ADHD-I. Implications and
future directions are discussed.
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ENDOCRINE LATE EFFECTS IN CHILDHOOD
CANCER SURVIVORS

Paula Casano-Sancho, Ana Carolina Izurieta-Pacheco

Cancers (Basel); doi: 10.3390/cancers14112630

ABSTRACT
Childhood cancer management has
improved considerably over the years,
leading to a significant improvement in
survival of up to 80%. However,
childhood cancer survivors are at the
highest risk of developing sequelae
resulting from treatment, with
endocrine complications being
frequently observed among survivors.
Multiple predisposing factors for
endocrine sequelae have been identified,
including age at diagnosis, treatment
received, radiation, tumor type, and
genetic polymorphisms, which could
explain the individual predisposition to
develop drug toxicity.

Novel agents targeting tumor growth
and immune checkpoint inhibitors have
recently become the cornerstone for the
treatment of different cancers,
triggering a myriad of immune-related
endocrinopathies. Endocrine sequelae of
cancer therapy will have an impact on
not only childhood but also on the
survival and quality of life of these
highly complex patients. Therefore,
lifelong monitoring of childhood cancer
survivors at risk of endocrine diseases is
paramount. Encouraging oncologists and
endocrinologists to develop new followup and early detection guidelines that
minimize sequelae among these patients
has become a priority, promoting
integration between pediatric and adult
units since many sequelae may manifest
only after years to decades of follow-up.
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LONG-TERM TUBULAR DYSFUNCTION IN
CHILDHOOD CANCER SURVIVORS; DCCSSLATER 2 RENAL STUDY
Esmee C M Kooijmans, Helena J H van der Pal, Saskia M F Pluijm, Margriet van der
Heiden-van der Loo, Leontien C M Kremer, Dorine Bresters, Eline van Dulmen-den
Broeder, Marry M van den Heuvel-Eibrink, Jacqueline J Loonen, Marloes Louwerens,
Sebastian J C Neggers, Cécile Ronckers, Wim J E Tissing, Andrica C H de Vries, Gertjan J L
Kaspers, Arend Bökenkamp, Margreet A Veening, On Behalf Of The Dutch Later Study
Group

Cancers (Basel); doi: 10.3390/cancers14112754

ABSTRACT
The aim of this nationwide crosssectional cohort study was to determine
the prevalence of and risk factors for
tubular dysfunction in childhood cancer
survivors (CCS). In the DCCSS-LATER 2
Renal study, 1024 CCS (≥5 years after
diagnosis), aged ≥ 18 years at study,
treated between 1963 and 2001 with
potentially nephrotoxic therapy (i.e.,
nephrectomy, abdominal radiotherapy,
total body irradiation, cisplatin,
carboplatin, ifosfamide, high-dose
cyclophosphamide, or hematopoietic
stem cell transplantation) participated,
and 500 age- and sex-matched
participants from Lifelines acted as
controls. Tubular electrolyte loss was
defined as low serum levels (magnesium
< 0.7 mmol/L, phosphate < 0.7 mmol/L
and potassium < 3.6 mmol/L) with
increased renal excretion or
supplementation. A α1microglobulin:creatinine ratio > 1.7
mg/mmol was considered as lowmolecular weight proteinuria (LMWP).
Multivariable risk analyses were
performed.

After median 25.5 years follow-up,
overall prevalence of electrolyte losses
in CCS (magnesium 5.6%, potassium
4.5%, phosphate 5.5%) was not higher
compared to controls. LMWP was more
prevalent (CCS 20.1% versus controls
0.4%). LMWP and magnesium loss were
associated with glomerular dysfunction.
Ifosfamide was associated with
potassium loss, phosphate loss (with
cumulative dose > 42 g/m²) and LMWP.
Cisplatin was associated with
magnesium loss and a cumulative dose >
500 mg/m² with potassium and
phosphate loss. Carboplatin cumulative
dose > 2800 mg/m² was associated with
potassium loss. In conclusion, long-term
tubular dysfunction is infrequent. Yet,
ifosfamide, cisplatin and carboplatin are
risk factors.
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UNDERSTANDING THE UNDERLYING
MOLECULAR MECHANISMS OF MEIOTIC
ARREST DURING IN VITRO SPERMATOGENESIS
IN RAT PREPUBERTAL TESTICULAR TISSUE
Justine Saulnier, Frédéric Chalmel, Marion Delessard, Laura Moutard, Tony Pereira,
François Fraissinet, Ludovic Dumont, Aurélie Rives-Feraille, Christine Rondanino,
Nathalie Rives

Int J Mol Sci; doi: 10.3390/ijms23115893

ABSTRACT
In vitro spermatogenesis appears to be a
promising approach to restore the
fertility of childhood cancer survivors.
The rat model has proven to be
challenging, since germ cell maturation
is arrested in organotypic cultures.
Here, we report that, despite a meiotic
entry, abnormal synaptonemal
complexes were found in spermatocytes,
and in vitro matured rat prepubertal
testicular tissues displayed an immature
phenotype. RNA-sequencing analyses
highlighted up to 600 differentially
expressed genes between in vitro and in
vivo conditions, including genes
involved in blood-testis barrier (BTB)
formation and steroidogenesis. BTB
integrity, the expression of two
steroidogenic enzymes, and androgen
receptors were indeed altered in vitro.

Moreover, most of the top 10 predicted
upstream regulators of deregulated
genes were involved in inflammatory
processes or immune cell recruitment.
However, none of the three antiinflammatory molecules tested in this
study promoted meiotic progression. By
analysing for the first time in vitro
matured rat prepubertal testicular
tissues at the molecular level, we
uncovered the deregulation of several
genes and revealed that defective BTB
function, altered steroidogenic pathway,
and probably inflammation, could be at
the origin of meiotic arrest.
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PAIN AND FEAR OF CANCER RECURRENCE IN
SURVIVORS OF CHILDHOOD CANCER
Perri R Tutelman, Christine T Chambers, Melanie Noel, Lauren C Heathcote, Conrad V
Fernandez, Annette Flanders, Julia MacLeod, Simon B Sherry, Sébastien Simard, Maya
Stern, Sherry H Stewart, Robin Urquhart

Clin J Pain; doi: 10.1097/AJP.0000000000001049

OBJECTIVES
Theoretical models suggest that anxiety,
pain intensity, and pain catastrophizing
are implicated in a cycle that leads to
heightened fear of cancer recurrence
(FCR). However, these relationships have
not been empirically examined. The
objective of this study was to examine
the relationships between anxiety
symptoms, pain intensity, pain
catastrophizing, and FCR in childhood
cancer survivors and their parents and
to examine whether pain catastrophizing
predicts increased FCR beyond anxiety
symptoms and pain intensity.

RESULTS
Higher anxiety symptoms were
associated with increased pain intensity,
pain catastrophizing, and FCR in
childhood cancer survivors. Higher
anxiety symptoms and pain
catastrophizing, but not child pain
intensity, were associated with FCR in
parents. Hierarchical linear regression
models revealed that pain
catastrophizing explained unique
variance in both parent (ΔR2=0.11,
P<0.01) and child (ΔR2=0.07, P<0.05) FCR
over and above the effects of their own
anxiety symptoms and child pain.

METHODS
The participants were 54 survivors of
various childhood cancers (Mage=13.1 y,
range=8.4 to 17.9 y, 50% female) and
their parents (94% mothers). Children
reported on their pain intensity in the
past 7 days. Children and parents
separately completed measures of
anxiety symptoms, pain catastrophizing,
and FCR.

CONCLUSION
The results of this study provides novel
data on the association between pain
and FCR and suggests that a
catastrophic style of thinking about pain
is more closely related to heightened
FCR than one's anxiety symptoms or the
sensory pain experience in both
childhood cancer survivors and their
parents. Pain catastrophizing may be a
novel intervention target for survivors
and parents struggling with fears of
recurrence.
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A NOVEL LOCUS ON 6P21.2 FOR CANCER
TREATMENT-INDUCED CARDIAC
DYSFUNCTION AMONG CHILDHOOD CANCER
SURVIVORS
Yadav Sapkota, Matthew J Ehrhardt, Na Qin, Zhaoming Wang, Qi Liu, Weiyu Qiu, Kyla
Shelton, Ying Shao, Emily Plyler, Heather L Mulder, John Easton, J Robert Michael,
Paul W Burridge, Xuexia Wang, Carmen L Wilson, John L Jefferies, Eric J Chow, Kevin
C Oeffinger, Lindsay M Morton, Chunliang Li, Jun J Yang, Jinghui Zhang, Smita Bhatia,
Daniel A Mulrooney, Melissa M Hudson, Leslie L Robison, Gregory T Armstrong,
Yutaka Yasui

J Natl Cancer Inst; doi: 10.1093/jnci/djac115
BACKGROUND
Adult survivors of childhood cancer are at
increased risk of cardiac late effects.
METHODS
Using whole-genome sequencing data from
1,870 survivors of European ancestry in the
St. Jude Lifetime Cohort (SJLIFE) study,
genetic variants were examined for
association with ejection fraction (EF) and
clinically assessed cancer therapy-induced
cardiac dysfunction (CCD). Significant
findings were validated in 301 SJLIFE
survivors of African ancestry and 4,020
survivors of European ancestry from the
Childhood Cancer Survivor Study (CCSS). All
statistical tests were 2-sided.
RESULTS
A variant near KCNK17 showed genome-wide
significant association with EF (rs2815063-A:
EF reduction = 1.6%; P = 2.1 × 10-8) in SJLIFE
survivors of European ancestry, which
replicated in SJLIFE survivors of African
ancestry (EF reduction: 1.5%; P = .004). The
rs2815063-A also showed a 1.80-fold (P =
.008) risk of severe/disabling or lifethreatening CCD and replicated in 4,020
CCSS survivors of European ancestry (OR =
1.40; P = .039).

Notably, rs2815063-A was specifically
associated among survivors exposed to
doxorubicin only, with a stronger effect on
EF (3.3% EF reduction) and CCD (2.97-fold).
Whole blood DNA methylation data in 1,651
SJLIFE survivors of European ancestry
showed significant correlation of rs2815063A with dysregulation of KCNK17 enhancers
(false discovery rate <5%), which replicated
in 263 survivors of African ancestry.
Consistently, the rs2815063-A was
associated with KCNK17 downregulation
based on RNA-sequencing of 75 survivors.
CONCLUSIONS
Leveraging the two largest cohorts of
childhood cancer survivors in North America
and survivor-specific polygenomic
functional data, we identified a novel risk
locus for CCD which showed specificity with
doxorubicin-induced cardiac dysfunction
and highlighted dysregulation of KCNK17 as
the likely molecular mechanism underlying
this genetic association.
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LATE PULMONARY COMPLICATIONS RELATED
TO CANCER TREATMENT IN CHILDREN

HaiThuy N Nguyen, Morgan P McBee, Cara E Morin, Akshay Sharma, Kalyani R Patel,
Manuel Silva-Carmona, R Paul Guillerman

Pediatr Radiol; doi: 10.1007/s00247-022-05391-x

ABSTRACT
As the number of childhood cancer
survivors increases, a heightened
awareness and recognition of therapyrelated late effects is becoming more
important. Pulmonary complications are
the third leading cause of late mortality
in cancer survivors. Diagnosis of these
complications on chest imaging helps
facilitate prompt treatment to mitigate
adverse outcomes. In this review, we
summarize the imaging of late
pulmonary complications of cancer
therapy in children and highlight
characteristic findings that should be
recognized by radiologists.
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GENOME WIDE ASSOCIATION STUDY OF
PREGNANCY IN CHILDHOOD CANCER
SURVIVORS: A REPORT FROM THE
CHILDHOOD CANCER SURVIVOR STUDY
Seth J Rotz, Sarah Worley, Bo Hu, Peter Bazeley, Jessica L Baedke, Melissa M Hudson,
Dennis J Kuo, Kevin C Oeffinger, Leslie L Robison, Debashis Sahoo, Fan Wang, Yutaka
Yasui, Gregory T Armstrong, Smita Bhatia

Cancer Epidemiol Biomarkers Prev; doi: 10.1158/1055-9965.EPI-22-0314

BACKGROUND
Gonadotoxic treatment-related
infertility has a significant impact on
quality of life in childhood cancer
survivors. Genome-wide association
analyses to delineate the risk of
infertility in childhood cancer survivors
have not been previously reported.
METHODS
Leveraging genotype data from a large
survivor cohort, the Childhood Cancer
Survivor Study (CCSS), we investigated
the role of Single Nucleotide
Polymorphisms (SNPs) on future
pregnancy or siring a pregnancy in
survivors without pelvic, testicular, or
brain radiation who had ever been
married. We calculated sex-stratified
hazard ratios, using Cox proportional
hazards modeling, adjusting for birth
cohort (before 1965 vs. 1965 or later) and
doses of relevant chemotherapies;
replication was attempted in the
independent St. Jude Lifetime Cohort
study (SJLIFE).

RESULTS
In the CCSS cohort, nine SNPs were
found to be suggestive (p-value <10-7) or
statistically significantly (p-value <5x108) associated with pregnancy, however,
none of the SNPs were replicated in
SJLIFE. Cohorts differed based on the
overall pregnancy rate, frequency of
sterilizing procedures and birth cohort.
CONCLUSIONS
We were not able to replicate our
findings of SNPs associated with
pregnancy in childhood cancer
survivors.

19 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

A NATIONAL IMPLEMENTATION APPROACH
FOR EXERCISE AS USUAL CARE IN PEDIATRIC
AND ADOLESCENT ONCOLOGY: NETWORK
ACTIVEONCOKIDS
Miriam Götte, Regine Söntgerath, Gabriele Gauß, Joachim Wiskemann, Mirko Buždon,
Sabine Kesting

Pediatr Exerc Sci; doi: 10.1123/pes.2021-0218

ABSTRACT
The diagnosis of cancer as well as
accompanying acute and late effects of
treatment are influencing physical
activity behavior of patients with
childhood cancer and survivors.
Research has shown that a pediatric
cancer diagnosis is associated with
impairments of physical performance,
and function, as well as reduced
physical, and psychosocial, health
conditions. From an ethical perspective,
lack of knowledge of health care
providers, lack of physical activity
promotion, and environmental, and
structural barriers to physical activity
restrict children's right to move and
actively engage in physical activities.
Network ActiveOncoKids is a Germanwide initiative with the main goal of
enabling children, adolescents, and
young adults with exercise opportunities
during and after cancer treatment.

Since the network's foundation in 2012,
Network ActiveOncoKids focuses on: (1)
physical activity support for patients
and families, (2) policy change to
establish structures and guidelines, and
(3) generating evidence through
scientific projects. The purpose of this
paper is to present an overview of
Network ActiveOncoKids structure,
aims, and projects. This topical review
will highlight the network's structural
development, research work, and
implementation progress of exercise
programs for patients with pediatric
cancer and survivors, link international
collaborations, and discuss future
directions.
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A NATIONAL IMPLEMENTATION APPROACH
FOR EXERCISE AS USUAL CARE IN PEDIATRIC
AND ADOLESCENT ONCOLOGY: NETWORK
ACTIVEONCOKIDS
Cindy Im, Yan Yuan, Eric D Austin, Dennis C Stokes, Matthew J Krasin, Andrew M
Davidoff, Yadav Sapkota, Zhaoming Wang, Kirsten K Ness, Carmen L Wilson, Gregory T
Armstrong, Melissa M Hudson, Leslie L Robison, Daniel A Mulrooney, Yutaka Yasui

Cancer Res; doi: 10.1158/0008-5472.CAN-22-0418

ABSTRACT
Therapy-related pulmonary
complications are among the leading
causes of morbidity among long-term
survivors of childhood cancer.
Restrictive ventilatory defects (RVD) are
prevalent, with risks increasing after
exposures to chest radiation therapy
and radiomimetic chemotherapies. Using
whole-genome sequencing data from
1,728 childhood cancer survivors in the
St. Jude Lifetime Cohort Study, we
developed and validated a composite
RVD risk prediction model that
integrates clinical profiles and polygenic
risk scores (PRSs), including both
published lung phenotype PRSs and a
novel survivor-specific
pharmaco/radiogenomic PRS (surPRS)
for RVD risk reflecting gene-bytreatment (GxT) interaction effects.
Overall, this new therapy-specific
polygenic risk prediction model showed
multiple indicators for superior
discriminatory accuracy in an
independent dataset.

The surPRS was significantly associated
with RVD risk in both training (OR=1.60,
P=3.7x10-10) and validation (OR=1.44,
P=8.5x10-4) datasets. The composite
model featuring the surPRS showed the
best discriminatory accuracy (AUC=0.81;
95% CI: 0.76-0.87), a significant
improvement (P=9.0x10-3) over clinical
risk scores only (AUC=0.78; 95% CI:
0.72-0.83). The odds of RVD in survivors
in the highest quintile of composite
model-predicted risk was ~20-fold
higher than those with median predicted
risk or less (OR=20.01, P=2.2x10-16),
exceeding the comparable estimate
considering non-genetic risk factors
only (OR=9.20, P=7.4x10-11). Inclusion of
genetic predictors also selectively
improved risk stratification for
pulmonary complications across primary
cancer diagnoses (AUCclinical=0.72;
AUCcomposite=0.80, P=0.012). Overall,
this PRS approach that leverages GxT
interaction effects supports late effects
risk prediction among childhood cancer
survivors.
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LONG-TERM EFFECT OF ANTICANCER
THERAPY ON DENTITION OF ITALIAN
CHILDREN IN REMISSION FROM MALIGNANT
DISEASE: A CROSS-SECTIONAL STUDY
R Guagnano, F Romano, M Berger, F Fagioli, V Vallone, L Bello, M C Vitale, P Defabianis

Eur J Peadiatr Dent; doi: 10.23804/ejpd.2022.23.02.11

AIM
To investigate the effects of anticancer
therapy on dental development and
caries formation in Italian childhood
cancer survivors compared to healthy
controls.
METHODS
A total of 52 children treated with
chemotherapy and/or radiotherapy
when younger than 10 years and in
remission from at least 2 years, and 52
healthy age- and gender-matched
children were consecutively enrolled in
this cross-sectional study. All
participants were examined for dental
caries and enamel defects according to
the decayed-missing-filled teeth
(dmft/DMFT) index and the Aine rating
scale. Panoramic radiographs were taken
to estimate dental age and to assess
dental abnormalities using the Höltta
Defect Index.

CONCLUSION
These children are at high risk for tooth
developmental abnormalities and poor
dental health and should be closely
monitored by a specialist dentist.
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FACTORS ASSOCIATED WITH INTEREST IN
COMPLEMENTARY AND ALTERNATIVE
MEDICINE AMONG YOUNG ADULT SURVIVORS
OF CHILDHOOD CANCER
Mary Baron Nelson, Yoonji Kim, Lauren Hamilton, Anneke Dekker, Kimberly Miller, Ann S
Hamilton, Joel Milam

J Pediatr Hematol Oncol Nurs; doi: 10.1177/27527530211059421

BACKGROUND
Use of complementary and alternative
medicine (CAM) by those undergoing
cancer treatment is common. While
some childhood cancer survivors (CCS)
may use CAM to treat late effects, others
may lack information about available
alternative therapies. We sought to
determine characteristics associated
with seeking more information about
CAM among an ethnically diverse sample
of young adult CCS.
METHODS
Young adult CCS were selected from the
population-based Los Angeles SEER
cancer registry and surveyed at ages 18
to 39 as part of the Project Forward
Cohort. Associations between
demographic, clinical, and other factors
with seeking information on CAM were
examined with t-tests, Chi Square
analyses, and logistic regression.

RESULTS
Among 1106 participants surveyed, 182
(18%) reported interest in obtaining
more information on CAM. Interest in
CAM was highest among males, older (vs.
younger) participants, those born
outside the U.S., those with a history of
relapsed/recurrent or second cancers,
those with greater depressive
symptoms, and those with poorer selfrated health. Among Hispanic/Latino/
Latinx respondents, depressive
symptoms, birth outside the U.S., and
higher Latino culture orientation was
positively associated with CAM interest.
DISCUSSION
Depressive symptoms and unresolved
health problems are associated with a
need for information about alternative
forms of therapy, particularly in those
with born outside the U.S. Healthcare
providers caring for CCS can
incorporate appropriate CAM
information to help address unmet
physical and mental health needs.
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SEVERITY OF HEARING LOSS AFTER PLATINUM
CHEMOTHERAPY IN CHILDHOOD CANCER
SURVIVORS
Sven Strebel, Luzius Mader, Tomáš Sláma, Nicolas Waespe, Annette Weiss, Ross Parfitt,
Antoinette Am Zehnhoff-Dinnesen, Martin Kompis, Nicolas X von der Weid, Marc Ansari,
Claudia E Kuehni

Pediatr Blood Cancer; doi: 10.1002/pbc.29755

BACKGROUND
Hearing loss is a potential side effect
from childhood cancer treatment. We
described the severity of hearing loss
assessed by audiometry in a
representative national cohort of
childhood cancer survivors (CCS) and
identified clinical risk factors.
PROCEDURE
We included all CCS from the Swiss
Childhood Cancer Registry who were
diagnosed ≤18 age and treated with
platinum-based chemotherapy between
1990 and 2014. We extracted
audiograms, treatment-related
information, and demographic data from
medical records. Two reviewers
independently assessed the severity of
hearing loss at latest follow-up using the
Münster Ototoxicity Scale. We used
ordered logistic regression to identify
clinical risk factors for severity of
hearing loss.

RESULTS
We analyzed data from 270 CCS. Median
time from cancer diagnosis to last
audiogram was 5 years (interquartile
range 2.5-8.1 years). We found 53 (20%)
CCS with mild, 78 (29%) with moderate,
and 75 (28%) with severe hearing loss.
Higher severity grades were associated
with (a) younger age at cancer diagnosis
(odds ratio [OR] 5.4, 95% confidence
interval [CI]: 2.5-12.0 for <5 years); (b)
treatment in earlier years (OR 4.8, 95%
CI: 2.1-11.0 for 1990-1995); (c) higher
cumulative cisplatin doses (OR 13.5, 95%
CI: 4.7-38.8 for >450 mg/m2 ); (d)
concomitant cranial radiation therapy
(CRT) (OR 4.4, 95% CI: 2.5-7.8); and (e)
hematopoietic stem cell transplantation
(HSCT) (OR 2.7, 95% CI: 1.0-7.2).
CONCLUSION
Three of four CCS treated with
platinum-based chemotherapy
experienced some degree of hearing
loss. We recommend closely monitoring
patient's hearing function if treated at a
young age with high cumulative cisplatin
doses, and concomitant CRT as part of
long-term care.
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EXAMINING THE FACTOR STRUCTURE OF AN
ADAPTED POSTTRAUMATIC GROWTH
INVENTORY IN A SAMPLE OF CHILDHOOD
CANCER SURVIVORS: A BRIEF REPORT
Julia Stal, Cynthia N Ramirez, Jimi Huh, Jessica Tobin, Yoonji Kim, Kimberly A Miller, Joel
E Milam

Eval Health Prof; doi: 10.1177/01632787221109309

ABSTRACT
Posttraumatic growth (PTG) represents
positive changes following a trauma,
crisis, and/or psychologically
distressing event. Experiencing cancer
can serve as a traumatic event for
patients, resulting in life changes among
survivors. Various PTG measures have
been used to assess post-cancer change
among childhood cancer survivors (CCS),
but few have been evaluated for use in
this population. This study examined the
factor structure of an adapted, 11-item
version of the Posttraumatic Growth
Inventory (PTGI) among CCS. A
randomly selected subgroup of
participants (N = 332) was selected from
the Los Angeles Cancer Surveillance
Program (mean age of 26.5 years at time
of survey, mean age at diagnosis of 12
years, primarily male [53.6%], and
Hispanic [51.5%]).

Participants indicated the degree to
which they experienced positive,
negative, or no change in their life
because of their cancer experience. An
exploratory factor analysis (EFA)
identified two factors: Appreciation of
New Possibilities and Spiritual Change.
The adapted, 11-item PTGI was deemed
appropriate for use among CCS.
Additional research is needed to confirm
the use of the two-factor model with
confirmatory factor analysis in an
independent sample. Future research on
PTG among CCS can consider spiritual
change as a potential independent
factor.
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DEVELOPMENT OF TRAINING IN PROBLEM
SOLVING FOR CAREGIVERS OF CHILDHOOD
BRAIN TUMOR SURVIVORS
Janet A Deatrick, Kathleen A Knafl, George J Knafl, Shannon N Bressler, Evelyn M Stevens,
Elizabeth S Ver Hoeve, Heather Zukin, Gates Rhodes, Damien Leri, Wendy Hobbie, Lamia P
Barakat

Cancer Nurs; doi: 10.1097/NCC.0000000000001041
BACKGROUND
Family management (FM) challenges of
maternal caregivers of young adult
survivors of childhood brain tumors are
well documented, but there are no
evidence-based caregiver interventions
to improve FM.
OBJECTIVES
The aims of this study were to (1)
generate the knowledge necessary for
developing a caregiver intervention
(stage 0) and (2) modify an existing,
efficacious intervention by engaging
stakeholders (stage 1).
METHODS
Stages 0 and 1 of the National Institutes
of Health Stage Model for Behavioral
Intervention Development and the FM
Styles Framework were used in this
study.
RESULTS
In stage 0, families with conditionfocused FM patterns were identified as
at risk for poor problem solving. The 12item Condition Management Ability
scale of the FM Measures was selected
as the screener to identify conditionfocused maternal caregivers.

Problem solving was identified as a
potential mechanism for promoting
behavior change. In stage 1, Bright
IDEAS for Everyday Living was modified
by integrating the FM Styles Framework
creating Training in Problem Solving for
Caregivers of Young Adult Survivors of
Childhood Brain Tumors. Qualitative and
quantitative assessments of feasibility
and acceptability by maternal caregivers
were excellent and used to improve
selected areas of concern.
CONCLUSION
Feedback from stakeholders indicates
that Training in Problem Solving is a
promising approach to shifting FM
patterns and improving the functioning
of caregivers, young adult survivors, and
families.
IMPLICATIONS FOR NURSING
PRACTICE
When developing interventions, the use
of systemic methods can provide both
clinically based and scientifically
acceptable solutions. Those
interventions based on both problem
solving and FM are potentially promising
but need further testing.
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THE PSYCHOLOGICAL CONSEQUENCES OF THE
COVID-19 PANDEMIC IN ADULTS TREATED FOR
CHILDHOOD CANCER
Asmaa Janah, Nadia Haddy, Charlotte Demoor-Goldschmidt, Nicolas Bougas, Jacqueline
Clavel, Claire Poulalhon, Brigitte Lacour, Vincent Souchard, Angela Jackson, Leonie
Casagranda, Claire Berger, Rodrigue Allodji, Chiraz El Fayech, Brice Fresneau, Florent De
Vathaire, Agnes Dumas

Curr Oncol; doi: 10.3390/curroncol29060327

BACKGROUND
Compared with the general population,
childhood cancer survivors (CCS) could
be at greater risk of psychological
distress following the emergence of the
COVID-19 pandemic.
PURPOSE
This cross-sectional study assessed the
psychological consequences of COVID19 on the mental health of CCS.
DESIGN AND PARTICIPANTS
In December 2020, we interviewed
through an online self-report
questionnaire, 580 5-year CCS
participating in the French Childhood
Cancer Survivor Study (FCCSS) cohort.
METHODS
We first compared the mental health
score of CCS with that observed in the
French general population of the same
age and gender. Subsequently, we
studied predictors of the mental health
score of CCS.

RESULTS
External comparisons revealed that the
mental health score of CCS was similar
to that of the general population. Among
CCS, almost 42% stated that their
psychological state had been worse
during the lockdown. Predictors of
poorer mental health included, among
others, female gender, reporting a
change in the occupational situation,
having a relative who had been
hospitalized or had died following
COVID-19, and a greater perceived
infection risk.
INTERPRETATION AND IMPLICATIONS
Given the pre-existing vulnerability of
some CCS to mental distress, the
additional psychological consequences
of COVID-19 in vulnerable survivors
should receive attention from health
care providers.
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THE IMPACT OF CANCER-RELATED FATIGUE
ON HRQOL IN SURVIVORS OF CHILDHOOD
CANCER: A DCCSS LATER STUDY
Adriaan Penson, Iris Walraven, Ewald Bronkhorst, Heleen Maurice-Stam, Martha A
Grootenhuis, Margriet Van der Heiden-van der Loo, Wim J E Tissing, Helena J H Van der
Pal, Andrica C H De Vries, Dorine Bresters, Cécile Ronckers, Marry M Van den Heuvel,
Sebastian J C M M Neggers, Birgitta A B Versluys, Marloes Louwerens, Saskia M F Pluijm,
Leontien C M Kremer, Nicole Blijlevens, Eline Van Dulmen-den Broeder, Hans Knoop,
Jacqueline Loonen, Dutch LATER Study Group

Cancers (Basel); doi: 10.3390/cancers14122851

BACKGROUND
Early detection and management of late
effects of treatment and their impact on
health-related quality of life (HRQOL) has
become a key goal of childhood cancer
survivorship care. One of the most prevalent
late effects is chronic fatigue (CF). The
current study aimed to investigate the
association between CF and HRQOL in a
nationwide cohort of CCS.
PURPOSE
Participants were included from the Dutch
Childhood Cancer Survivor Study (DCCSS)
LATER cohort, a nationwide cohort of CCS.
Participants completed the Checklist
Individual Strength (CIS) to indicate CF (CIS
fatigue severity subscale ≥ 35 and duration
of symptoms ≥6 months) and the Short
Form-36 (SF-36) and TNO (Netherlands
Organization for Applied Scientific Research)
and AZL (Leiden University Medical Centre)
Adult's Health-Related Quality of Life
questionnaire (TAAQOL) as measures for
HRQOL.

Differences in mean HRQOL domain scores
between CF and non-CF participants were
investigated using independent samples ttests and ANCOVA to adjust for age and sex.
The association between CF and impaired
HRQOL (scoring ≥ 2 SD below the population
norm) was investigated using logistic
regression analyses, adjusting for
confounders.
RESULTS
A total of 1695 participants were included in
the study. Mean HRQOL domain scores were
significantly lower in participants with CF.
In addition, CF was associated with impaired
HRQOL on all of the domains (except
physical functioning) with adjusted odds
ratios ranging from 2.1 (95% CI 1.3-3.4;
sexuality domain) to 30.4 (95% CI 16.4-56.2;
vitality domain).
CONCLUSIONS
CF is associated with impaired HRQOL,
urging for the screening and regular
monitoring of fatigue, and developing
possible preventative programs and
interventions.
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SELF-REPORTED HEALTH PROBLEMS AND
QUALITY OF LIFE IN A SAMPLE OF COLOMBIAN
CHILDHOOD CANCER SURVIVORS: A
DESCRIPTIVE CROSS-SECTIONAL STUDY
Natalia Godoy-Casasbuenas, Esther de Vries

Cancers (Basel); doi: 10.3390/cancers14122999

OBJECTIVES
To describe the self-reported health
problems and quality of life among
adult-aged Colombian childhood and
adolescent cancer survivors.
METHODS
This is a descriptive cross-sectional
study with Colombian childhood cancer
survivors (CCS) who were diagnosed
before the age of 18, at the moment of
study were ≥18 years, and at least 5
years had passed since diagnosis. Each
participant completed a self-reported
study-specific online questionnaire
along with the SF-36 Health Survey to
assess the prevalence of health problems
and current quality of life (QoL). Data
were analyzed using descriptive
statistics and independent sample ttests.

RESULTS
Out of the 122 CCS who participated,
100% reported at least one health
problem, mostly gastritis, headaches,
and lack of concentration, followed by
obesity and fertility issues. In general,
they had a good perception of their QoL,
which was, on average, only diminished
in the areas of vitality, emotional role
functioning, and social functioning.
CONCLUSION
Perceived health problems among the
participating Colombian CCS were
prevalent; most reported a good selfperceived QoL. This is the first study on
understanding health problems and QoL
of CCS treated in Colombia and South
America. It reopens the debate on the
need to carry out long-term follow-up in
this population among Colombian
society.
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SUPERVISED EXERCISE INTERVENTIONS IN
CHILDHOOD CANCER SURVIVORS: A
SYSTEMATIC REVIEW AND META-ANALYSIS OF
RANDOMIZED CONTROLLED TRIALS
Qing Shi, Junyi Zheng, Ke Liu

Children (Basel); doi: 10.3390/children9060824

BACKGROUND
Childhood cancer survivors (CCSs) may
suffer from a multitude of health
impairments, resulting in a
compromised quality of life (QoL). This
review's objective was to examine CCSs'
adherence to supervised exercise
training interventions and the impact of
these interventions on health outcomes.
METHODS
The following databases were searched
in May 2022: PubMed, Embase, Cochrane
Library, and Web of Science. The
included studies were limited to
randomized controlled trials (RCTs),
published in English involving CCSs aged
18 years and below.
RESULTS
Nine RCTs (n = 642 participants) were
included in the systematic review, and
seven of them (n = 551 participants)
were included in the meta-analysis. Both
the mean retention rate and adherence
to the supervised exercise interventions
were 87%.

Supervised exercise interventions
significantly improved muscle strength
(standardized mean difference (SMD) =
1.42, p = 0.03), level of daily physical
activity (SMD = 1.05, p < 0.001), body
mass index (BMI) (mean difference (MD)
= 1.06, p = 0.03), and fatigue (SMD =
−0.44, p < 0.001), while there was no
statistical significance in the quality of
life (QoL) (SMD = 0.21, p = 0.20).
CONCLUSIONS
The adherence of CCSs to supervised
exercise interventions is high, and
supervised exercise interventions are
safe and effective.
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EXAMINING THE FACTOR STRUCTURE OF AN
ADAPTED POSTTRAUMATIC GROWTH
INVENTORY IN A SAMPLE OF CHILDHOOD
CANCER SURVIVORS: A BRIEF REPORT
Julia Stal, Cynthia N Ramirez, Jimi Huh, Jessica Tobin, Yoonji Kim, Kimberly A Miller, Joel
E Milam

J Pers Med; doi: 10.1177/01632787221109309

ABSTRACT
The improvement in childhood cancer
treatments resulted in a marked
improvement in the survival of pediatric
cancer patients. However, as survival
increased, it was also possible to
observe the long-term side effects of
cancer therapies. Among these,
metabolic syndrome is one of the most
frequent long-term side effects, and
causes high mortality and morbidity.
Consequently, it is necessary to identify
strategies that allow for early diagnosis.
In this review, the pathogenetic
mechanisms of metabolic syndrome and
the potential new biomarkers that can
facilitate its diagnosis in survivors of
pediatric tumors are analyzed.
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A LONGITUDINAL ANALYSIS OF EARLY LUNG
FUNCTION TRAJECTORY IN SURVIVORS OF
CHILDHOOD HODGKIN LYMPHOMA
Katina Zheng, Mylène Bassal, Nicholas Mitsakakis, Tanita Cepalo, Jemila Seid Hamid,
Franco Momoli, Joseph Reisman, Vimoj Nair, Dhenuka Radhakrishnan

Cancer Rep (Hoboken); doi: 10.1002/cnr2.1661

BACKGROUND
Childhood Hodgkin lymphoma survivors
suffer from long-term effects decades
after treatment completion with a
prevalence of pulmonary dysfunction of
up to 65.2%.
AIMS
This study explored the early trajectory
of pulmonary function in pediatric
cancer patients with Hodgkin lymphoma
who received pulmonary toxic therapy.
RESULTS
In this single-center, 20-year
retrospective cohort study, we included
patients who were <18 years old at
diagnosis of Hodgkin lymphoma between
January 1994 and December 2014, and
received bleomycin or thoracic
radiation. We measured pulmonary
function and reported on percent
predicted values for forced expiratory
volume in 1 s, total lung capacity, and
diffusing capacity of the lungs. We used
linear mixed models to identify the
association of clinical factors with
longitudinal changes in lung function at
time points before and after treatment
completion.

Of 80 children who met inclusion
criteria, all were treated with bleomycin,
and 83.8% received thoracic radiation.
More than half (51.2%) of patients had
any abnormalities in lung function
measures during the study observation
period which averaged 24.2 months
(±31.1SD). Females, younger age at
diagnosis and treatment with radiation
were associated with lower lung
function measurements at various time
points. While the majority of children
experienced a recovery of their lung
function within 1-2 years after treatment
completion, some children with these
risk factors did not.
CONCLUSION
Pulmonary function abnormalities begin
early in children treated for Hodgkin
lymphoma. While the majority of
children demonstrate a slow and
continuous improvement in lung
function back to baseline over time, we
recommend routine asymptomatic
screening of pulmonary function in
certain childhood cancer survivors,
particularly females, those diagnosed
young and patients who received
radiation therapy.
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HOSPITALIZATION AND MORTALITY
OUTCOMES AMONG CHILDHOOD CANCER
SURVIVORS BY RACE, ETHNICITY, AND TIME
SINCE DIAGNOSIS
Marc A Emerson, Andrew F Olshan, Eric J Chow, David R Doody, Beth A Mueller

JAMA Netw Open; doi: 10.1001/jamanetworkopen.2022.19122

IMPORTANCE
Cancer outcomes are relatively poor in
adults who belong to minoritized racial and
ethnic groups. Survival and long-term
outcomes by race and ethnicity in
individuals with childhood cancers are less
studied.
OBJECTIVE
To evaluate survival and hospitalization
among American Indian and Alaska Native,
Asian, Black, and Hispanic children
compared with non-Hispanic White children
with cancer.
DESIGN, SETTING, AND PARTICIPANTS
This cohort study evaluated all individuals
born in Washington State who were younger
than 20 years (hereafter referred to as
children) and had been diagnosed with
cancer during 1987 to 2012, with follow-up
ranging from 1 to 27 years. The data subset
was built in 2019, and statistical analyses
were completed in January 2022.
EXPOSURES
Race and ethnicity.
MAIN OUTCOMES AND MEASURES
Mortality and hospitalization events for all
other racial and ethnic groups relative to
non-Hispanic White children estimated by
Cox proportional hazards regressions for the
first 5 years after diagnosis and among
cancer survivors 5 or more years after
diagnosis.

RESULTS
A total of 4222 children (mean [SD] age, 8.4
[6.4] years; 2199 [52.1%] male; 113 American
Indian and Alaska Native [2.7%], 311 Asian
[7.4%], 196 Black [4.6%], 387 Hispanic [9.2%],
and 3215 non-Hispanic White [76.1%]) with
cancer diagnosed at younger than 20 years
during 1987 to 2012 were included. Mortality
was similar across all groups. Compared with
non-Hispanic White survivors at less than 5
years after diagnosis, there were no greatly
increased hazard ratios (HRs) for
hospitalization. Among survivors at 5 or
more years after diagnosis, hospitalization
HRs were 1.7 (95% CI, 1.0-3.0) for American
Indian and Alaska Native survivors and 1.5
(95% CI, 0.9-2.4) for Black survivors.
Significantly increased HRs among Hispanic
children were observed for infection-related
(HR, 1.4; 95% CI, 1.2-1.6), endocrine-related
(HR, 1.3; 95% CI, 1.1-1.6), hematologic-related
(HR, 1.3; 95% CI, 1.1-1.5), respiratory-related
(HR, 1.3; 95% CI, 1.0-1.5), and digestiverelated (HR, 1.2; 95% CI, 1.0-1.5) conditions.
American Indian and Alaskan Native children
had increased HRs for infection-related (HR,
2.3; 95% CI, 1.2-4.5), hematologic-related
(HR, 3.0; 95% CI, 1.4-6.5), and digestiverelated (HR, 2.6; 95% CI, 1.3-5.4) conditions.
Both American Indian and Alaska Native (HR,
3.6; 95% CI, 1.4-9.0) and Black (HR, 2.5; 95%
CI, 1.2-5.5) children had increased mental
health-related hospitalizations and death.
TO BE CONTINUED ON NEXT PAGE
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CONTINUED FROM PREVIOUS PAGE

CONCLUSIONS AND RELEVANCE
In this cohort study, disproportionately
increased long-term risks of hospitalization
for physical and mental conditions may have
contributed to worse outcomes by race. A
key component to bridging the morbidity
gap by race is improved understanding of
reasons for greater cause-specific
hospitalizations in some groups, with
development of culturally appropriate
intervention strategies.
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THE DUTCH CHILDHOOD CANCER SURVIVOR
STUDY (DCCSS)-LATER 2 KIDNEY ANALYSIS
EXAMINED LONG-TERM GLOMERULAR
DYSFUNCTION IN CHILDHOOD CANCER
SURVIVORS
Esmee C M Kooijmans, Helena J H van der Pal, Saskia M F Pluijm, Margriet van der
Heiden-van der Loo, Leontien C M Kremer, Dorine Bresters, Eline van Dulmen-den
Broeder, Marry M van den Heuvel-Eibrink, Jacqueline J Loonen, Marloes Louwerens,
Sebastian J C Neggers, Cécile Ronckers, Wim J E Tissing, Andrica C H de Vries, Gertjan J L
Kaspers, Margreet A Veening, Arend Bökenkamp, Dutch LATER study group

Kidney Int; doi: 10.1016/j.kint.2022.05.029

ABSTRACT
This investigation aimed to evaluate
glomerular dysfunction among childhood
cancer survivors in comparison with
matched controls from the general
population. In the Dutch Childhood Cancer
Survivor Study (DCCSS)-LATER 2 kidney
analysis, a nationwide cross-sectional
cohort study, 1024 survivors five or more
years after diagnosis, aged 18 or more years
at study, treated between 1963- 2001 with
nephrectomy, abdominal radiotherapy, total
body irradiation, cisplatin, carboplatin,
ifosfamide, high-dose cyclophosphamide or
hematopoietic stem cell transplantation
participated. In addition, 500 age- and sexmatched controls from Lifelines, a
prospective population-based cohort study
in the Netherlands, participated. At a median
age of 32.0 years (interquartile range 26.637.4), the glomerular filtration rate was
under 60ml/min/1.73m² in 3.7% of survivors
and in none of the controls. Ten survivors
had kidney failure.

Chronic kidney disease according to agethresholds (glomerular filtration rate
respectively under 75 for age under 40,
under 60 for ages 40-65, and under 40 for
age over 65) was 6.6% in survivors vs. 0.2%
in controls. Albuminuria (albumin-tocreatinine ratio over3 mg/mmol) was found
in 16.2% of survivors and 0.2% of controls.
Risk factors for chronic kidney disease,
based on multivariable analyses, were
nephrectomy (odds ratio 3.7 (95%
Confidence interval 2.1-6.4)), abdominal
radiotherapy (1.8 (1.1-2.9)), ifosfamide (2.9
(1.9-4.4)) and cisplatin over 500 mg/m² (7.2
(3.4-15.2)). For albuminuria, risk factors were
total body irradiation (2.3 (1.2-4.4)),
abdominal radiotherapy over 30 Gy (2.6 (1.45.0)) and ifosfamide (1.6 (1.0-2.4)).
Hypertension and follow-up 30 or more
years increased the risk for glomerular
dysfunction. Thus, lifetime monitoring of
glomerular function in survivors exposed to
these identified high risk factors is
warranted.
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AN ALGORITHM FOR IDENTIFYING CHRONIC
KIDNEY DISEASE IN THE FRENCH NATIONAL
HEALTH INSURANCE CLAIMS DATABASE
Imène Mansouri, Maxime Raffray, Mathilde Lassalle, Florent de Vathaire, Brice Fresneau,
Chiraz Fayech, Hélène Lazareth, Nadia Haddy, Sahar Bayat, Cécile Couchoud, group
REDSIAM

Nephrol Ther; doi: 10.1016/j.nephro.2022.03.003
BACKGROUND
Published algorithms for identifying
chronic kidney disease in healthcare
claims databases have poor performance
except in patients with renal
replacement therapy. We propose and
describe an algorithm to identify all
stage chronic kidney disease in a French
healthcare claims databases and
assessed its performance by using data
from the Renal Epidemiology and
Information Network registry and the
French Childhood Cancer Survivor Study
cohort.

RESULTS
The algorithm's sensitivity was 78%,
specificity 97.4%, negative predictive
value 98.4% and positive predictive
value 68.7% in French Childhood Cancer
Survivor Study cohort and the kappa
coefficient was 0.79 for agreement with
the gold standard. The algorithm 93.6%
and 55.1% of confirmed incident endstage kidney disease cases from the
Renal Epidemiology and Information
Network registry when considering 1
year and 2 years, respectively, before
renal replacement therapy start.

METHODS
A group of experts met several times to
define a list of items and combinations
of items that could be related to chronic
kidney disease. For the French
Childhood Cancer Survivor Study
cohort, information on confirmed
chronic kidney disease cases extracted
from medical records was considered
the gold standard (KDIGO definition).
Sensitivity, specificity, and positive and
negative predictive value and kappa
coefficients were estimated. The
contribution of each component of the
algorithm was assessed for 1 and 2 years
before the start of renal replacement
therapy for confirmed end-stage kidney
disease in the Renal Epidemiology and
Information Network registry.

CONCLUSIONS
The algorithm showed good
performance among younger patients
and those with end-stage kidney disease
in the two last years prior to renal
replacement therapy. Future research
will address the ability of the algorithm
to detect early chronic kidney disease
stages and to classify the severity of
chronic kidney disease.

36 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

DEVELOPMENT OF A FUNCTIONAL AND
PSYCHOSOCIAL EVALUATION TOOLKIT USING
MIXED METHODOLOGY IN A COMMUNITYBASED PHYSICAL ACTIVITY PROGRAM FOR
CHILDHOOD CANCER SURVIVORS
Jena Shank, Carolina Chamorro-Viña, Gregory M T Guilcher, Fiona Schulte, S Nicole
Culos-Reed

Support Care Cancer; doi: 10.1007/s00520-022-07219-8

PURPOSE
The evidence demonstrating the benefits
of exercise and PA in patients and
survivors of childhood cancer has been
translated into a handful of communitybased programs, such as the Pediatric
cancer patients and survivors Engaging
in Exercise for Recovery Program
(PEER). To support the translation of
research to practice, the next step in
knowledge translation is to evaluate
program effectiveness. An evaluation
must consider the goals of the PEER
program, feedback from key
stakeholders, and logistics of this
program. Thus, the purpose of this study
was to develop an evaluation toolkit with
an algorithm for the implementation of
the PEER program.
METHODS
Semi-structured interviews were
conducted with three different groups
(stakeholders in pediatric oncology,
PEER parents, and PEER participants).
The interviews were transcribed and
coded by two independent reviewers.

RESULTS
Key themes extracted from the
interviews were split into physical and
psychosocial themes. The most reported
psychosocial themes were quality of life
(QOL), fatigue/energy levels, fun, and
cs; and physical themes included motor
skills, physical literacy, and physical
activity levels. Tools were compiled into
the evaluation based on key themes
identified as well as logistics of PEER. An
algorithm was developed to tailor the
evaluation to participants based on age
and mobility.
CONCLUSION
To date, this is the first evaluation
toolkit and algorithm developed for a
specific community-based PA program,
the PEER program. The next step in
knowledge translation will be to
implement the evaluation to assess
feasibility and share the evaluation for
adoption within other developing
programs.
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PREVALENCE AND RISK FACTORS OF
METABOLIC SYNDROME COMPONENTS IN
CHILDHOOD CANCER SURVIVORS
Hye Young Jin, Jun Ah Lee, Meerim Park, Hyeon Jin Park

J Adolesc Young Adult Oncol; doi: 10.1089/jayao.2021.0227

PURPOSE
It is crucial for childhood cancer
survivors (CCSs) to manage metabolic
syndrome. The prevalence and
predictive factors of metabolic
syndrome components in CCSs were
investigated.
METHODS
This study included CCSs who were
diagnosed with cancer under the age of
20 and completed therapy more than 1
year ago. The anthropometric and
laboratory data were obtained from the
medical records retrospectively. The
reference group was extracted from the
Korea National Health and Nutrition
Examination Survey (2016-2019).
RESULTS
Of the participants, 29.1% (75 of 258) of
the CCSs and 26.4% (1339 of 5081) of the
reference group were obese. Blood
pressure and triglyceride levels were
significantly different in the two groups.
Metabolic syndrome was identified in 35
of 258 (13.6%) patients. The reference
group showed a 9.4% of prevalence (480
of 5086) (p = 0.028). A total of 127 of 230
(59.6%) met at least one of the
dyslipidemia criteria.

In multivariate analysis, current age and
growth hormone deficiency (GHD) (OR =
5.905) were significant prognostic
factors for dyslipidemia, and GHD was a
significant prognostic factor for
hypertriglyceridemia (OR = 2.864, p =
0.0316) and hypercholesterolemia (OR =
3.053, p = 0.0467). Cranial radiotherapy
(RT) was a prognostic variable for hyper
low-density lipoprotein cholesterolemia
(OR = 2.866, p = 0.0032).
CONCLUSIONS
The frequency of metabolic syndrome
was higher in CCSs compared with the
reference group. Dyslipidemia was
common in CCSs with clinical
parameters such as GHD and cranial RT.
Risk-based long-term follow-up is
needed, and early intervention is
required for CCSs.
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PHYSICAL, MENTAL, AND GENERAL HEALTH
OUTCOMES AMONG CHILDHOOD CANCER
SURVIVORS FROM THE BEHAVIORAL RISK
FACTOR SURVEILLANCE SYSTEM SURVEY

Mary Ann Cantrell, Michael A Posner

Oncol Nurs Forum; doi: 10.1188/22.ONF.359-367

OBJECTIVE
To examine the physical, mental, and
general health among young adult
childhood cancer survivors (CCS).
SAMPLE & SETTING
This secondary analysis study used data
from the Behavioral Risk Factor
Surveillance System. The analytic sample
included 697 young adult CCS (537
women; 160 men).
METHODS AND VARIABLES
Chi-square tests of independence were
done to compare the rates across cancer
survivorship groups on categorical
variables. Logistic regression was
performed to determine correlates with
physical, mental, and general health.

RESULTS
Female CCS had a significantly (p <
0.0001) greater number of "no days" in
which they reported good physical,
mental, and general health compared to
male CCS. Female CCS were more likely
to experience 30 days of poor physical
health compared to male CCS (odds ratio
[OR] = 1.8, p < 0.05) when controlling for
education, race, and age. Depressed
female CCS had higher odds of being in
poor physical, mental, and general
health (OR = 2.9, 7.6, and 2.6,
respectively).
IMPLICATIONS FOR NURSING
Findings support the need for continued
screening, following published practice
guidelines, among young adult female
CCS for emotional distress with the use
of well-established distress and
psychosocial assessment measures.
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MULTIMORBIDITY PATTERNS AND RISK OF
HOSPITALISATION IN CHILDREN: A
POPULATION COHORT STUDY OF 3.6 MILLION
CHILDREN IN ENGLAND, WITH ILLUSTRATIVE
EXAMPLES FROM CHILDHOOD CANCER
SURVIVORS
Sheng-Chia Chung, Stefanie Mueller, Katherine Green, Wai Hoong Chang, Darren
Hargrave, Alvina G Lai

Lancet Reg Health Eur; doi: 10.1016/j.lanepe.2022.100433

BACKGROUND
Population-level estimates of hospitalisation
risk in children are currently limited. The
study aims to characterise morbidity
patterns in all children, focusing on
childhood cancer survivors versus children
without cancer.
METHODS
Employing hospital records of children aged
<19 years between 1997 to 2018 in England,
we characterised morbidity patterns in
childhood cancer survivors compared with
children without cancer. The follow-up
began on the 5th anniversary of the index
hospitalisation and the primary outcome was
the incidence of comorbidities.
FINDINGS
We identified 3,559,439 eligible participants
having 12,740,666 hospital admissions, with a
mean age at study entry of 11.2 years. We
identified 32,221 patients who survived for at
least 5 years since their initial cancer
diagnosis. During the follow-up period and
within the whole population of 3.6 million
children, the leading conditions for
admission were (i) metabolic, endocrine,
digestive renal and genitourinary conditions
(84,749, 2.5%),

RESULTS
(ii) neurological (35,833, 1.0%) and (iii)
musculoskeletal or skin conditions (23,574,
0.7%), fever, acute respiratory and sepsis
(22,604, 0.7%). Stratified analyses revealed
that females and children from
socioeconomically deprived areas had a
higher cumulative incidence for morbidities
requiring hospitalisation (p < 0.001). At
baseline (5 years after the initial cancer
diagnosis or initial hospitalisation for
survivors and population comparisons,
respectively), cancer survivors experienced
a higher prevalence of individual conditions
and multimorbidity (≥ 2 morbidities)
compared with children without cancer. Cox
regression analyses showed that survivors
had at least a 4-fold increase in the risk of
hospitalisation for conditions such as
chronic eye conditions (hazard ration
(HR):4.0, 95% confidence interval (CI): 3.54.7), fever requiring hospitalisation (HR: 4.4,
95% CI: 3.8-5.0), subsequent neoplasms (HR:
5.7, 95% CI:5.0-6.5), immunological
disorders (HR: 6.5, 95% CI:4.5-9.3) and
metabolic conditions (HR: 7.1, 95% CI:5.98.5).
TO BE CONTINUED ON NEXT PAGE

40 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

CONTINUED FROM PREVIOUS PAGE

INTERPRETATION
The overall morbidity burden among
children was low in general; however,
childhood cancer survivors experienced a
higher prevalence and subsequent risk of
hospitalisation for a range of morbidities.
Targeted policies may be required to
promote awareness on health vulnerabilities
and gender disparity and to improve
advocacy for healthcare in deprived
communities.
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THE INFLUENCE OF SOCIOECONOMIC STATUS
(SES) AND PROCESSING SPEED ON THE
PSYCHOLOGICAL ADJUSTMENT AND
WELLBEING OF PEDIATRIC BRAIN TUMOR
SURVIVORS
Maria Chiara Oprandi, Viola Oldrati, Claudia Cavatorta, Lorenza Gandola, Maura
Massimino, Alessandra Bardoni, Geraldina Poggi

Cancers (Basel); doi: 10.3390/cancers14133075

BACKGROUND
The relationship between processing
speed (PS) and psychological adjustment
in the healthy population is well
established, as is that between low
socio-economic status (SES) and
psychological distress. While PS is one
of the most impaired functions in
pediatric brain tumor survivors (PBTSs),
previous research has demonstrated
that low SES may be a predictor of
increased psychosocial risk in PBTSs.
Given the psychological adjustment
difficulties observed in PBTS, in the
current study we aimed to explore the
relationship between SES and
psychological functioning, considering
the contribution of PS as a mediator.
METHODS
demographic and clinical data of 80
children (age range: 4-17 y.o.) were
retrospectively collected. Psychological
measures were the parent-compiled
versions of the Child Behavioral
Checklist (CBCL) and the Strengths and
Difficulties Questionnaire (SDQ).

Mediation analysis models were
performed on psychological measures
with and without the inclusion of
covariates.
RESULTS
The influence of SES on the CBCL total
index was mediated by PS. Furthermore,
PS was found to have a mediating effect
on the relationship between SES and
internalizing problems but not on the
relationship between SES and
externalizing problems.
CONCLUSIONS
The results suggest that PS may be a
rehabilitation target for the prevention
of psychological distress and should be
addressed especially for PBTSs who live
in a disadvantaged situation.

42 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

EVALUATION OF BLOOD PRESSURE IN
PEDIATRIC SURVIVORS OF ACUTE
LYMPHOBLASTIC LEUKEMIA AND HEALTHY
CHILDREN; A CASE-CONTROL STUDY
Kazem Ghaffari, Mohammad Amin Aghajari, Ali Ghasemi, Yazdan Ghandi, Vahid Falahati

Adv Biomed Res; doi: 10.4103/abr.abr_157_21

BACKGROUND
The exact prevalence of hypertension in
children surviving acute lymphoblastic
leukemia (ALL) has not been fully
estimated. The aim of this study was to
investigate the prevalence of arterial
hypertension (AH) and to determine the
risk factors for the development of AH in
children surviving ALL with current
treatments.
MATERIALS AND METHODS
A total of 150 patients (84 males, 66
females, with an age range of 1-16 years)
were included in the study.
Demographic and clinical information of
patients were initially recorded.
Hypertension is defined as average
systolic blood pressure (BP) and/or
diastolic BP that is greater than the 95th
percentile for gender, age, and height.

RESULTS
The mean age at the assessment of BP
was 11.3 and 9.8 years in the ALL and
control group, respectively. A total of
20.6% of survivors of ALL and 10% of
controls had high BP. Most patients in
both groups had normal BP (65.3%
patients in ALL group and 75.4% subjects
in the control group). The number of
patients with hypertension was
significantly higher in ALL patients as
compared with the control group (P =
0.026).
CONCLUSION
The prevalence of AH in children
surviving ALL is higher than in children
in the general population, which
emphasizes the need for regular
monitoring of BP in children surviving
ALL and intervention in the lifestyle of
this population. Careful follow-up of BP
status is warranted for long-term
survivors of childhood cancer.
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CONTRIBUTION OF GENOME-WIDE POLYGENIC
SCORE TO RISK OF CORONARY ARTERY
DISEASE IN CHILDHOOD CANCER SURVIVORS
Yadav Sapkota, Qi Liu, Nan Li, Neel S Bhatt, Matthew J Ehrhardt, Carmen L Wilson,
Zhaoming Wang, John L Jefferies, Jinghui Zhang, Gregory T Armstrong, Melissa M Hudson,
Leslie L Robison, Daniel A Mulrooney, Yutaka Yasui

JACC CardioOncol; doi: 10.1016/j.jaccao.2022.04.003

BACKGROUND
Adverse cardiovascular outcomes such as
coronary artery disease (CAD) are the
leading noncancer causes of morbidity and
mortality among childhood cancer survivors.
OBJECTIVES
The aim of this study was to assess the role
of a genome-wide polygenic score (GPS) for
CAD, well validated in the general
population, and its interplay with cancerrelated risk factors among childhood cancer
survivors.
METHODS
In a cohort study of 2,472 5-year childhood
cancer survivors from the St. Jude Lifetime
Cohort, the association between the GPS
and the risk of CAD was performed using
Cox regression models adjusted for age at
cancer diagnosis, sex, cumulative dose of
anthracyclines, and mean heart radiation
dose.

RESULTS
Among survivors of European ancestry, the
GPS was significantly associated with the
risk of CAD (HR per 1 SD of the GPS: 1.25;
95% CI: 1.04-1.49; P = 0.014). Compared with
the first tertile, survivors in the upper tertile
had a greater risk of CAD (1.51-fold higher
HR of CAD [95% CI: 0.96-2.37; P = 0.074]),
although the difference was not statistically
significant. The GPS-CAD association was
stronger among survivors diagnosed with
cancer at age <10 years exposed to >25 Gy
heart radiation (HR top vs. bottom tertile of
GPS: 15.49; 95% CI: 5.24-45.52; P trend =
0.005) but not among those diagnosed at age
≥10 years (P trend ≥ 0.77) and not among
those diagnosed at age <10 years exposed to
≤25 Gy heart radiation (P trend = 0.23).
Among high-risk survivors, defined by an
estimated relative hazard ≥3.0 from fitted
Cox models including clinical risk factors
alone, the cumulative incidence of CAD at 40
years from diagnosis was 29% (95% CI:
13%-45%). After incorporating the GPS into
the model, the cumulative incidence
increased to 48% (95% CI: 26%-69%).
CONCLUSION
Childhood cancer survivors are at risk for
premature CAD. A GPS may help identify
those who may benefit from targeted
screening and personalized preventive
interventions.
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LATE EFFECTS OF CHILDHOOD CANCER
RECORDED AT A SINGLE OUTPATIENT CLINIC
OVER THE COURSE OF ONE YEAR:
IMPLICATIONS FOR THE FOLLOW-UP CARE
Tomas Kepak, Hana Hrstkova, Vitezslav Dusek, Marta Holikova, Lucie Strublova, Katerina
Kepakova

Neoplasma; doi: 10.4149/neo_2022_220531N584

ABSTRACT
Systematic registration and analysis of
detailed treatment data and data on late
effects in survivors of childhood cancer are
important both for building the evidence
base for future assessment of current
innovative therapies in pediatric oncology
and for personalization of preventive care
for survivors of childhood cancer. The paper
provides a descriptive analysis of medical
data (diagnosis, treatment, late effects, and
health status) and selected patient-reported
outcomes (mental health and psychosocial
well-being) from a study group of 133
survivors of childhood cancer. We recruited
for the study a consecutive series of
survivors who attended an outpatient Late
Effects Clinic at St. Anne's University
Hospital in Brno, Czech Republic for a
follow-up appointment over the course of
one year (between March 2021 and February
2022) and met the study criteria. The
enrolled survivors had been diagnosed with
childhood cancer in the period 1979-2016.
The average age in the sample was 27.9 years
(18-53 years). We extracted and categorized
the participants' treatment data and data on
relevant health outcomes, both somatic and
mental, from the medical records. Patientreported outcomes were measured using the
clinic's questionnaires completed by
survivors prior to medical examination at
the clinic.

The most frequent adverse health outcome
in the study sample - found in half of the
survivors (50%) was dyslipidemia
(hypercholesterolemia and/or
hypertriglyceridemia). Almost the same
proportion of survivors were overweight
(45%), another 15% were obese and two
survivors (1.5%) were even morbidly obese.
Endocrinopathies were observed in more
than one third (35.3%) of the survivors,
followed by nephropathy seen in another
third (33.8%). Among other identified health
outcomes were cardiovascular abnormalities
(found in 9.7% of survivors) and fertility
impairment (9%). More than one-third (38%)
reported chronic fatigue and as many as
one-half (51%) reported pain. Mobility
problems were admitted by 20% of the
cohort. A remarkably high percentage of
survivors (70%) communicated some level of
mental-health issues. Moderate to severe
anxiety and/or depression was reported by
25% of survivors. 40% of survivors
experienced strong fears of disease
recurrence, another 40% reported mild or
moderate fears. Fear of late effects was
communicated by 83% of survivors, with
38% experiencing high levels of concerns.
TO BE CONTINUED ON NEXT PAGE
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Only 8% of survivors had no adverse health
outcome. The rate of somatic health
outcomes identified in our sample is high,
yet broadly in line with expectations and
published literature. There is a major
discrepancy between the (very high)
frequency of self-reported mental-health
issues and corresponding records of mentalhealth issues in medical files (very few).
Some of the most frequent somatic health
outcomes are important modifiable risk
factors for the development of a number of
major diseases such as heart disease and
stroke, high blood pressure, diabetes, and
some cancers. The identified somatic and
psychological health outcomes are mutually
interconnected and alterable and highlight
the need for patient education on healthy
lifestyle. There is a clear need for improved
psychological support for childhood cancer
survivors, including mitigation of
unnecessary anxieties resulting from
unsubstantiated health concerns by
disseminating positive messages.
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IMMUNOSENESCENCE IN CHILDHOOD CANCER
SURVIVORS AND IN ELDERLY: A COMPARISON
AND IMPLICATION FOR RISK STRATIFICATION

Petra Lázničková, Kamila Bendíčková, Tomáš Kepák, Jan Frič

Front Aging; doi: 10.3389/fragi.2021.708788

ABSTRACT
The population of childhood cancer
survivors (CCS) has grown rapidly in
recent decades. Although cured of their
original malignancy, these individuals
are at increased risk of serious late
effects, including age-associated
complications. An impaired immune
system has been linked to the
emergence of these conditions in the
elderly and CCS, likely due to senescent
immune cell phenotypes accompanied by
low-grade inflammation, which in the
elderly is known as "inflammaging."
Whether these observations in the
elderly and CCS are underpinned by
similar mechanisms is unclear.

If so, existing knowledge on
immunosenescent phenotypes and
inflammaging might potentially serve to
benefit CCS. We summarize recent
findings on the immune changes in CCS
and the elderly, and highlight the
similarities and identify areas for future
research. Improving our understanding
of the underlying mechanisms and
immunosenescent markers of
accelerated immune aging might help us
to identify individuals at increased risk
of serious health complications.
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ESTIMATION OF IRON OVERLOAD WITH
T2*MRI IN CHILDREN TREATED FOR
HEMATOLOGICAL MALIGNANCIES
Vinay Munikoty, Kushaljit Singh Sodhi, Anmol Bhatia, Prateek Bhatia, Savita Verma Attri,
Manoj K Rohit, Amita Trehan, Niranjan Khandelwal, Deepak Bansal

Pediatr Hematol Oncol; doi: 10.1080/08880018.2022.2098436

ABSTRACT
Iron overload may contribute to longterm complications in childhood cancer
survivors. There are limited reports of
assessment of tissue iron overload in
childhood leukemia by magnetic
resonance imaging (MRI). A crosssectional, observational study in
children treated for hematological
malignancy was undertaken. Patients ≥6
months from the end of therapy who had
received ≥5 red-cell transfusions were
included. Iron overload was estimated
by serum ferritin (SF) and T2*MRI.
Forty-five survivors were enrolled
among 431 treated for hematological
malignancies. The median age at
diagnosis was 7-years. A median of 8
red-cell units was transfused. The
median duration from the end of
treatment was 15 months. An elevated SF
(>1,000 ng/ml), elevated liver iron
concentration (LIC) and myocardial iron
concentration (MIC) were observed in 5
(11.1%), 20 (45.4%), and 2 (4.5%) patients,
respectively.

All survivors with SF >1,000 ng/ml had
elevated LIC. The LIC correlated with SF
(p < 0.001). MIC lacked correlation with
SF or LIC. Factors including the number
of red-cell units transfused and duration
from the last transfusion were
associated with elevated SF (p = 0.001,
0.002) and elevated LIC (p = 0.012,
0.005) in multiple linear regression. SF
>595 ng/ml predicted elevated LIC with
a sensitivity of 85% and specificity of
91.6% (AUC 91.2%). A cutoff >9 units of
red cell transfusions had poor sensitivity
and specificity of 70% and 75% (AUC
76.6%) to predict abnormal LIC. SF >600
ng/ml is a robust tool to predict iron
overload, and T2*MRI should be
considered in childhood cancer
survivors with SF exceeding 600 ng/ml.
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A MULTICENTER COHORT STUDY ON
CHILDREN SUFFERING FROM ACUTE
LYMPHOBLASTIC LEUKEMIA: EFFECTS OF
OBESITY ON MORTALITY
Xiangwen Wang, Dan Mu, Anyang Geng, Anqi Zhao, Yiyuan Song

Comput Math Methods Med; doi: 10.1155/2022/4880151

BACKGROUND
Overweight and obesity have been
reported in specific patients and disease
survivors compared to other types of
childhood cancer. This study is aimed at
determining the effect of children's
obesity on the mortality of acute
lymphoblastic leukemia.
METHOD
Children admitted to Inner Mongolia
International Mongolian Hospital from 1
January 2017 to 31 December 2020
participated in this study. 1070 children
were analyzed. A multi-middle-class poll
was conducted. All children under the
age of 15 were followed up within 24
months of diagnosis. Overweight and
obesity are identified according to the
World Health Organization and the
Centers for Disease Control and
Prevention. Premature death and
reoccurrence of emergencies are the
main consequences.

RESULTS
The initial ethical rate for the first 24
months of testing was 19.9% (NS 213).
The lowest cancer survival rate (DFS)
was childhood obesity (73%) (24
months), compared with average weight
(81%). Diagnosis of overweight/obesity
is a predictor of early death (WHO: HR =
1.4, 95% CI: 1.0-2.0; CDC: HR = 1.6, 95%
CI: 1.1-2.3). However, there was no
association between overweight and
obesity (WHO: HR = 1.5, 95% effective
interval: 0.9-2.5; CDC: human resources
= 1.0, 95% effective interval: 0.6-1.6) and
obesity (WHO: HR = 1.5, 95% effective
interval: 0.7-3.2; CDC: HR = 1.4, 95%
effective interval: 0.9-2.3). Early
recurrence was observed.
CONCLUSION
Overweight and obese people belong to
the subclass with a high risk of death in
the treatment of leukemia.
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KIDNEY DISEASE IN VERY LONG-TERM
SURVIVORS OF WILMS TUMOR: A NATIONWIDE
COHORT STUDY WITH SIBLING CONTROLS
Stine Høgsholt, Peter Haubjerg Asdahl, Catherine Rechnitzer, Jeanette Falck Winther,
Henrik Birn, Henrik Hasle

Cancer Med; doi: 10.1002/cam4.5010

BACKGROUND
Survival after Wilms tumor has
significantly increased and focus on late
effects has become increasingly
important. However, knowledge about
long-term renal function in survivors of
Wilms tumor is missing. Our aim was to
investigate evidence of kidney disease in
20- or more-year survivors of Wilms
tumor in a clinical setting, with siblings
as comparisons.
METHODS
In this cross-sectional study, we
established a cohort of Danish 20-plusyear survivors of Wilms tumor and
siblings as controls. Participants
answered a comprehensive health
questionnaire supplemented by
measurements of estimated glomerular
filtration rate (eGFR), urine albumin-tocreatinine ratio, and blood pressure and
were categorized according to the
chronic kidney disease classification.
Multiple linear regression analysis,
taking family membership into account,
was used to describe the differences in
eGFR. Logistic regression analysis was
performed to describe risk factors for
the development of kidney disease.

RESULTS
We included 99 survivors of Wilms
tumor and 38 sibling controls with a
median of 37 years of follow-up. The
eGFR of Wilms tumor survivors was 13
ml/min/1.73 m² (95% CI -20; -5) lower
when compared to sibling control.
Evidence of kidney disease, with risk
factors as hypertension and diabetes,
was found in 19% of the Wilms tumor
survivors and 2% developed end-stage
renal disease. Ninety-two percent of the
Wilms tumor survivors had an eGFR >60
ml/min/1.73².
CONCLUSION
Long-term Wilms tumor survivors have
on average a significantly decreased
renal function along with the increased
prevalence of kidney disease and endstage renal disease when compared to
sibling controls. Still, most survivors had
kidney function within the normal range.
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PREVALENCE OF, AND RISK FACTORS FOR,
DENTAL SEQUELAE IN ADOLESCENTS WHO
UNDERWENT CANCER THERAPY DURING
CHILDHOOD
Judit Rabassa-Blanco, Lluís Brunet-Llobet, Paula Marcote-Sinclair, Sol Balsells-Mejía,
María Genoveva Correa-Llano, Jaume Miranda-Rius

Oral Dis; doi: 10.1111/odi.14317

INTRODUCTION
The increase in survival rates in children
treated for cancer has been
accompanied by a rise in sequelae in
permanent teeth. The aim of the study
was to correlate the type of cancer
therapy administered to patients during
early childhood and the dental sequelae
recorded in survivors.
MATERIAL AND METHODS
Single-center retrospective cohort
study carried out at the Children's
University Hospital of Sant Joan de Déu
in Barcelona, Spain. 109 patients who
had received cancer treatment during
early childhood were randomly
examined and grouped according to
diagnosis and cancer therapy received.
The type of therapy was correlated with
the number and severity of dental
lesions that patients presented in
adolescence.

RESULTS
Dental sequelae of some kind were
present in 85.3% of patients.
Microdontia was the most prevalent
(52.3%). Treatment with alkylating
agents had a relative risk of presenting
moderate lesions of 3.36 (1.18-9.60), and
one of 2.29 (1.07-4.91) of presenting
severe lesions. Topoisomerase inhibitors
and cytotoxic antibiotics presented
relative risks of 1.6 (1.07-2.38) and 2.08
(1.02-4.26) of root alterations and
agenesis respectively.
CONCLUSIONS
Treatment with alkylating agents
together with cytotoxic antibiotics and
topoisomerase inhibitors was associated
with a higher relative risk of
microdontia, agenesis and root
shortening.
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INCLUDING A DISCUSSION FORUM IN A WEBBASED INTERVENTION ON FERTILITY AND
SEXUALITY FOLLOWING CANCER – USAGE AND
CONTENT
Maria Gottvall, Kristina Fagerkvist, Claudia Lampic, Lena Wettergren

Internet Interv; doi: 10.1016/j.invent.2022.100559

AIM
The aim of the study was to investigate
how young adult survivors of childhood
cancer used an online discussion forum
as part of a web-based psychoeducational intervention. Specifically,
we aimed to characterize users of the
discussion forum, investigate how they
used the discussion forum (type of
usage) and content of the posted
messages.
METHODS
This study is a part of a randomized
controlled trial, Fex-Can Childhood RCT.
Participants with self-reported sexual
dysfunction or fertility-related distress
were drawn from a population-based
national cohort. Sociodemographic and
clinical characteristics of the
intervention group (n = 322) and data on
usage of the discussion forum were
analysed with descriptive statistics and
compared between subgroups. Messages
posted in the online discussion forum
were analysed with qualitative thematic
analysis.

RESULTS
Approximately half (48 %) of participants
in the intervention group accessed the
discussion forum and most of them (76
%) without writing own posts. Users of
the discussion forum did not statistically
differ in sociodemographic or clinical
characteristics from the rest of the
intervention group. The 97 written
posts, written by 38 individuals, were
mainly descriptions of own experiences
and thoughts and concerned three
themes: A changed body, Concerns
around family building and Longing for
support. Peer-support and interaction
between participants were seen in some
forum threads and the 'like'-function
was frequently used, demonstrating
engagement and activity. Participants
expressed that they felt affinity with and
appreciated sharing own experiences
and to recognize themselves in others'
stories.
CONCLUSIONS
A discussion forum as part of a webbased intervention appears to be a
valuable component by giving
participants an opportunity to share
intimate experiences and concerns
related to surviving cancer.
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THE PERCEIVED IMPACT OF COVID-19 ON THE
MENTAL HEALTH STATUS OF ADOLESCENT
AND YOUNG ADULT SURVIVORS OF
CHILDHOOD CANCER AND THE DEVELOPMENT
OF A KNOWLEDGE TRANSLATION TOOL TO
SUPPORT THEIR INFORMATION NEEDS
Sharon H J Hou, Andrew Tran, Sara Cho, Caitlin Forbes, Victoria J Forster, Mehak Stokoe,
Elleine Allapitan, Claire E Wakefield, Lori Wiener, Lauren C Heathcote, Gisela Michel,
Pandora Patterson, Kathleen Reynolds, Fiona S M Schulte

Front Psychol; doi: 10.3389/fpsyg.2022.867151

BACKGROUND
Adolescent and young adult (AYA; 13 to 39
years) survivors of childhood cancer may be
especially vulnerable to physical health and
mental health concerns during the
pandemic. We investigated the impact of
COVID-19 on the mental health status of AYA
survivors (Aim 1) and shared tailored,
evidence-based health-related information
on COVID-19 (Aim 2).
METHODS
Between May and June 2020, participants
completed a cross-sectional online survey
assessing their cancer history, current
mental health status, and their COVID-19
information needs.
RESULTS
Ninety-four participants (78 females, 13
males, 2 non-binary) with a mean age of 26.9
years (SD = 6.2) were included in the final
sample. Participants reported residing from
10 countries and 94% identified as White.

RESULTS
Nearly half of the participants (49%)
described their mental health status as
worse now than before the pandemic.
Thirty-nine participants (41%) that indicated
their current mental health status was tied
to fears/worries about their past cancer and
treatment experienced a higher level of
anxiety and PTSS than those who did not
report the same. Most participants (77%) had
not received any information related to the
potential risks of COVID-19 and expressed
an interest in receiving this information. In
response, an infographic detailing
recommended strategies for coping with
mental health problems in the pandemic,
along with preliminary study findings, was
developed.
CONCLUSIONS
A discussion forum as part of a web-based
intervention appears to be a valuable
component by giving participants an
opportunity to share intimate experiences
and concerns related to surviving cancer.
TO BE CONTINUED ON NEXT PAGE
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DISCUSSION
AYA survivors reporting their mental health
status was linked to their past cancer
experienced poorer mental health. There is a
value to educating survivors on their
potential health risks, but accounting for
their perceived mental health vulnerabilities
should be considered when disseminating
knowledge. The use of an infographic is a
unique contribution towards the
development of innovative and personalized
means of sharing health education to this
vulnerable yet resilient group. This research
on the mental health status of AYA survivors
very early in the pandemic informs
continued initiatives investigating the
rapidly changing nature of how COVID-19
may impact AYA survivors today and in the
future.
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TRENDS IN TREATMENT OF CHILDHOOD
CANCER AND SUBSEQUENT PRIMARY
NEOPLASM RISK
Maja Cesen Mazic, Raoul C Reulen, Janez Jazbec, Lorna Zadravec Zaletel

Radiol Oncol; doi: 10.2478/raon-2022-0027

BACKGROUND
The aim of the study was to investigate
long-term risk and spectrum of subsequent
neoplasm (SN) in childhood cancer survivors
and to identify how trends in therapy
influenced cumulative incidence of SN.
PATIENTS AND METHODS
The population-based cohort comprises 3271
childhood cancer patients diagnosed in
Slovenia aged ≤ 18 years between 1st January
1961 and 31st December 2013 with a followup through 31st December 2018. Main
outcome measures are standardised
incidence ratios (SIRs), absolute excess risks
(AERs), and cumulative incidence of SN.
RESULTS
Ninety-four participants (78 females, 13
males, 2 non-binary) with a mean age of 26.9
years (SD = 6.2) were included in the final
sample. Participants reported residing from
10 countries and 94% identified as White.
After median follow-up time of 21.5 years for
5-year survivors, 230 patients experienced
273 SN, including 183 subsequent malignant
neoplasm (SMN), 34 meningiomas and 56
nonmelanoma skin cancers. 10.5% patients
received radiotherapy only, 31%
chemotherapy only, 26.9% a combination of
chemotherapy and radiotherapy and 16.1%
surgery only.

The overall SIR was almost 3 times more
than expected (SIR 2.9), with survivors still
at 2-fold increased risk after attained age 50
years. The observed cumulative incidence of
SMN at 30-year after diagnosis was
significantly lower for those diagnosed in
1960s, compared with the 1970s and the
1980s (P heterogeneity < 0.001). Despite
reduced use of radiotherapy over time, the
difference in cumulative incidence for the
first 15 years after diagnosis was not
significant for patients treated before or
after 1995 (p = 0.11).
CONCLUSIONS
Risks of developing a SMN in this study are
similar to other European population-based
cohorts. The intensity of treatment peaked
later and use of radiotherapy declined
slower compared to high income countries,
making continuous surveillance even more
important in the future.
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A STUDY OF HIGH NEUROTICISM IN LONGTERM SURVIVORS OF CHILDHOOD,
ADOLESCENCE, AND YOUNG ADULT CANCERS
Alv A Dahl, Cecilie Essholt Kiserud, Sophie D Fosså, Jon Håvard Loge, Kristin Valborg
Reinertsen, Ellen Ruud, Hanne C Lie

Sci Rep; doi: 10.1038/s41598-022-15697-3

ABSTRACT
Neuroticism is a basic personality trait
concerning negative feelings under
stressful conditions. Our purpose was to
examine the rate of high neuroticism
and factors associated with high
neuroticism in long-term (≥ 5 years)
survivors of childhood, adolescent, and
young adult cancer (CAYACSs).
Norwegian CAYACSs aged 0-39 years
when diagnosed and treated between
1985 and 2009 for cancer in
childhood/adolescence (0-18 years), or
as young adults (19-39 years) and alive in
2015 were mailed a questionnaire. Data
from 1629 CAYACSs (481
children/adolescents and 1148 young
adults) were analyzed. High neuroticism
was found in 44% of survivors of
childhood/adolescent cancers versus
34% in survivors of young adult cancer
(p < 0.001).

The rate of high neuroticism in female
CAYACSs was 40% and in males 30% (p <
0.001). The corresponding difference
between male survivor group was nonsignificant. In multivariable analysis,
young age at survey, more adverse
effects, poor self-rated health, female
sex, chronic fatigue, and increased
depression remained significantly
associated with high neuroticism.
Cancer treatment, comorbidity, and
lifestyle were significant in bivariate
analyses. Cancer at earlier age could
increase the risk of high neuroticism
among adult survivors. Screening for
neuroticism could identify CAYACSs at
risk for experiencing multiple health
concerns and needing special follow-up
attention.
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CANDIDATE PLASMA BIOMARKERS TO DETECT
ANTHRACYCLINE-RELATED
CARDIOMYOPATHY IN CHILDHOOD CANCER
SURVIVORS: A CASE CONTROL STUDY IN THE
DUTCH CHILDHOOD CANCER SURVIVOR
STUDY
Jan M Leerink, Elizabeth A M Feijen, Perry D Moerland, Esmee C de Baat, Remy Merkx, Helena J H
van der Pal, Wim J E Tissing, Marloes Louwerens, Marry M van den Heuvel-Eibrink, A Birgitta
Versluys, Folkert W Asselbergs, Arjan Sammani, Arco J Teske, Elvira C van Dalen, Margriet van der
Heiden-van der Loo, Eline van Dulmen-den Broeder, Andrica C H de Vries, Livia Kapusta,
Jacqueline Loonen, Yigal M Pinto, Leontien C M Kremer, Annelies M C Mavinkurve-Groothuis,
Wouter E M Kok

J Am Heart Assoc; doi: 10.1161/JAHA.121.025935
BACKGROUND
Plasma biomarkers may aid in the detection
of anthracycline-related cardiomyopathy
(ACMP). However, the currently available
biomarkers have limited diagnostic value in
long-term childhood cancer survivors. This
study sought to identify diagnostic plasma
biomarkers for ACMP in childhood cancer
survivors.
METHODS AND RESULTS
We measured 275 plasma proteins in 28
ACMP cases with left ventricular ejection
fraction <45%, 29 anthracycline-treated
controls with left ventricular ejection
fraction ≥53% matched on sex, time after
cancer, and anthracycline dose, and 29
patients with genetically determined dilated
cardiomyopathy with left ventricular
ejection fraction <45%. Multivariable linear
regression was used to identify differentially
expressed proteins. Elastic net model,
including clinical characteristics, was used
to assess discrimination of proteins
diagnostic for ACMP. NT-proBNP (Nterminal pro-B-type natriuretic peptide) and
the inflammatory markers CCL19 (C-C motif
chemokine ligands 19) and CCL20, PSPD
(pulmonary surfactant protein-D), and PTN
(pleiotrophin) were significantly upregulated
in ACMP compared with controls.

An elastic net model selected 45 proteins,
including NT-proBNP, CCL19, CCL20 and
PSPD, but not PTN, that discriminated ACMP
cases from controls with an area under the
receiver operating characteristic curve
(AUC) of 0.78. This model was not superior
to a model including NT-proBNP and clinical
characteristics (AUC=0.75; P=0.766).
However, when excluding 8 ACMP cases with
heart failure, the full model was superior to
that including only NT-proBNP and clinical
characteristics (AUC=0.75 versus AUC=0.50;
P=0.022). The same 45 proteins also showed
good discrimination between dilated
cardiomyopathy and controls (AUC=0.89),
underscoring their association with
cardiomyopathy.
CONCLUSIONS
We identified 3 specific inflammatory
proteins as candidate plasma biomarkers for
ACMP in long-term childhood cancer
survivors and demonstrated protein overlap
with dilated cardiomyopathy.
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LEFT VENTRICULAR STRAIN ANALYSIS DURING
SUBMAXIMAL SEMISUPINE BICYCLE EXERCISE
STRESS ECHOCARDIOGRAPHY IN CHILDHOOD
CANCER SURVIVORS
Fabian von Scheidt, Christine Pleyer, Verena Kiesler, Peter Bride, Stephan Bartholomae,
Johannes Krämer, Michael Kaestner, Christian Apitz

J Am Heart Assoc; doi: 10.1161/JAHA.121.025935

BACKGROUND
Childhood cancer survivors (CCSs) show
relevant cardiac morbidity and mortality
throughout life. Early detection is key
for optimal support of patients at risk.
The aim of this study was to evaluate 2dimensional speckle-tracking
echocardiography strain analysis during
semisupine exercise stress in CCSs for
detection of subclinical left ventricular
dysfunction after cancer treatment.
METHODS AND RESULTS
Seventy-seven CCSs ≥1-year
postchemotherapy were prospectively
examined at rest, low, and submaximal
stress level and compared with a cohort
of healthy adolescents and young adults
(n=50). Global longitudinal strain (GLS),
short axis circumferential strain, and
corresponding strain rates were
analyzed using vendor-independent
software. CCSs at median 7.8 years
postchemotherapy showed comparable
left ventricular GLS, circumferential
strain, and strain rate values at all stress
stages to healthy controls.

Yet, prevalence of abnormal GLS
(defined as <2 SD of controls reference)
in CCSs was 1.3% at rest, 2.7% at low,
and 8.6% at submaximal stress. In CCSs,
relative change of circumferential strain
from rest to submaximal stress was
lower than in healthy controls, median
16.9 (interquartile range [IQR], 3.4; 28.8)
% versus 23.3 (IQR, 11.3; 33.3) %, P=0.03,
most apparent in the subgroups of CCSs
after high-dose anthracycline treatment
and cancer diagnosis before the age of 5
years.
CONCLUSIONS
In this prospective 2-dimensional
speckle tracking echocardiography
strain study, prevalence of abnormal left
ventricular GLS increased with stress
level reflecting impaired cardiac
adaptation to exercise stress in some
CCSs. However, relatively early after last
chemotherapy, this did not result in
significant differences of mean GLS-,
circumferential strain-, and strain rate
values between CCSs and controls at any
stress level.
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ALTERATION OF OSTEOCLAST ACTIVITY IN
CHILDHOOD CANCER SURVIVORS: ROLE OF
IRON AND OF CB2/TRPV1 RECEPTORS
Francesca Rossi, Chiara Tortora, Martina Di Martino, Alessandra Di Paola, Daniela Di
Pinto, Maria Maddalena Marrapodi, Maura Argenziano, Elvira Pota

PLoS One; doi: 10.1371/journal.pone.0271730

ABSTRACT
Childhood cancer survivors (CCS) are
predisposed to the onset of osteoporosis
(OP). It is known that iron overload
induces osteoclasts (OCs) overactivity
and that the iron chelator Deferasirox
(DFX) can counteract it. The
Cannabinoid Receptor type 2 (CB2) and
the transient receptor potential vanilloid
type-1 (TRPV1) are potential therapeutic
targets for OP. In this study we isolated
OCs from peripheral blood of 20 CCS
and investigated osteoclast biomarkers
expression and iron metabolism
evaluating iron release by OCs and the
expression of several molecules involved
in its regulation. Moreover, we analyzed
the effects of CB2 and TRPV1 stimulation
in combination with DFX on osteoclast
activity and iron metabolism.

We observed, for the first time, an
osteoclast hyperactivation in CCS
suggesting a role for iron in its
development. Moreover, we confirmed
the well-known role of CB2 and TRPV1
receptors in bone metabolism,
suggesting the receptors as possible key
biomarkers of bone damage. Moreover,
we demonstrated a promising synergism
between pharmacological compounds,
stimulating CB2 or
inhibiting/desensitizing TRPV1 and DFX,
in counteracting osteoclast overactivity
in CCS to improve their quality of life.
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EPIGENETIC AGE ACCELERATION AMONG
SURVIVORS OF PEDIATRIC
MEDULLOBLASTOMA AND PRIMITIVE
NEUROECTODERMAL TUMOR
Rachel D Harris, Melissa A Richard, Maria Monica J Gramatges, Kevin Wilhelm, Michael E
Scheurer, Philip J Lupo, Austin L Brown

Pediatr Hematol Oncol; doi: 10.1080/08880018.2022.2101722

ABSTRACT
Survivors of childhood central nervous
system (CNS) tumors experience earlyonset aging-related phenotypes. DNA
methylation (DNAm) age is an emerging
epigenetic biomarker of physiologic age
and may be predictive of chronic health
conditions in long-term survivors. This
report describes the course of
epigenetic age acceleration using postdiagnosis blood samples (median: 3.9
years post-diagnosis; range: 0.04-15.96)
from 83 survivors of pediatric CNS
tumors.

Epigenetic age acceleration was
detected in 72% of patients, with an
average difference between chronologic
and DNAm age of 2.58 years (95% CI:
1.75-3.41, p < 0.001). Time from diagnosis
to sample collection correlated with the
magnitude of epigenetic age
acceleration.
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'TRYING TO CATCH UP WITH LIFE': THE
EXPECTATIONS AND VIEWS OF ADOLESCENT
SURVIVORS OF CHILDHOOD ACUTE
LYMPHOBLASTIC LEUKAEMIA ABOUT LONGTERM FOLLOW-UP CARE: A QUALITATIVE
RESEARCH
Tuba Arpaci, Naime Altay, Ayça Koca Yozgat, Hüsniye Neşe Yaralı, Namık Yaşar Özbek

Eur J Cancer Care (Engl); doi: 10.1111/ecc.13667

OBJECTIVE
The aim of this study was to explore
adolescent survivors' views and expectations
about long-term follow-up care.
METHODS
Semi-structured, in-depth interviews were
conducted with 16 adolescent survivors of
childhood acute lymphoblastic leukaemia.
Survivors who had completed treatment at
least 2 years ago were involved in the study.
Interviews were audio-recorded and
transcribed verbatim. An inductive thematic
approach was used to analyse the data.
RESULTS
Four main themes and sub-themes were
identified from the analysis as follows:
information needs with three sub-themes
'long-term follow-up, healthy life and social
life', support needs with three sub-themes
'psychosocial (peer relations etc.), school
related and social-emotional (fear of relapse,
body image, self-esteem, etc.)', perceived
benefits with two sub-themes 'socialemotional and related to long-term followup' and perceived barriers 'medical-hospital
related and social life'.

CONCLUSIONS
Adolescent survivors mainly need support in
terms of psychosocial aspects: self-esteembody image, school, peer relations and social
activities during follow-up. Identified
barriers related to follow-up were school
absence and not able to participate social
activities. Adolescents specify health
promotion approaches as benefits aspects of
follow-up. The findings of this study will
guide nurses in the long-term follow-up
care of adolescent survivors of acute
lymphoblastic leukaemia and provide an
opportunity to plan individualised follow-up
care.
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LATE EFFECTS OF CHILDHOOD CANCER
TREATMENT IN LONG-TERM SURVIVORS
DIAGNOSED BEFORE THE AGE OF 3 YEARS – A
MULTICENTER, NATIONWIDE STUDY
Eryk Latoch, Małgorzata Zubowska, Wojciech Młynarski, Teresa Stachowicz-Stencel, Joanna
Stefanowicz, Dorota Sławińska, Jerzy Kowalczyk, Jolanta Skalska-Sadowska, Jacek Wachowiak,
Wanda Badowska, Aneta Czajńska-Deptuła, Bożenna Dembowska-Bagińska, Katarzyna Garus,
Szymon Skoczeń, Aneta Pobudejska-Pieniążek, Tomasz Szczepański, Katarzyna Machnik, Anna
Panasiuk, Dorota Sęga-Pondel, Iwona Malesza, Anna Raciborska, Karolina Zielezińska, Tomasz
Urasiński, Agnieszka Mizia-Malarz, Anna Wawrzeńczyk, Grażyna Karolczyk, Andrzej Kołtan,
Mariusz Wysocki, Magdalena Wołowiec, Michał Matysiak, Maryna Krawczuk-Rybak

Cancer Epidemiol; doi: 10.1016/j.canep.2022.102209
BACKGROUND
The effect of age on the incidence of late
sequelae that occur after anticancer
treatment in childhood is still not fully
elucidated. In this multicenter study of longterm survivors diagnosed before age of
three, we investigated the prevalence of late
effects many years after treatment.
METHODS
The study group (n = 561) was selected from
the Polish National Childhood Cancer
Survivors Registry (n = 1761) created in 2007.
A survivor was defined as an individual who
has survived at least 5 years after
completion of anticancer treatment. All
children were diagnosed between 1991 and
2016, mean age at diagnosis was 1.82 years
(range 0.03-2.99) and median follow up time
- 9.85 years (range 5.0-23.6). They were
treated in accordance with international
protocols approved by the Polish Pediatric
Leukemia and Lymphoma Group and Polish
Solid Tumor Group. Chemotherapy alone
was used in 192 (34.2%), chemotherapy and
radiotherapy - 56 (10%), chemotherapy and
surgery - 176 (31.4%), chemotherapy,
radiotherapy, and surgery - 79 (14.1%), and
surgery alone in 58 patients (10.3%).

RESULTS
Of all patients enrolled to the study, only 94
(16.8%) had normal function of all organs.
Seventy-six (13.5%) children developed
dysfunction in one organ, another 83 (14.8%)
had symptoms or complaints suggestive of
dysfunction in two organs or systems, 88
(15.7%) had abnormalities in three organs,
and 220 (39.2%) had at least four or more
dysfunctions. In the entire study group,
dysfunctions most frequently (> 20% of
cases) involved the following
organs/systems: circulatory - 21.8%, urinary
- 30.8%, gastrointestinal - 20.8%, immune 23.5%, vision - 20.7%, hearing - 21.8%, and
oral and masticatory dysfunction - 26.9%.
We did not find any significant differences
in organ dysfunction between children
diagnosed under the age of 1 and those
diagnosed at the age of 1-3, except for a
lower incidence of thyroid abnormalities (p
= 0.007) and the higher prevalence of liver
dysfunction in youngest patients. In the
subset with longer follow-up period (> 10
years) more frequent thyroid abnormalities
(p = 0.019), male (p = 0.002) and female (p =
0.026) gonads dysfunction, as well as
musculoskeletal problems (p < 0.001) were
observed.
TO BE CONTINUED ON NEXT PAGE
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DISCUSSION
Among subjects who received radiotherapy
compared to those who did not, short
stature (p = 0.001), and dysfunction of the
following systems/organs - circulatory (p =
0.049), urinary (p = 0.012), thyroid gland (p <
0.0001), nervous (p = 0.007), immunological
(p = 0.002), liver (p = 0.03), dental or
chewing difficulties (p = 0.001), hearing (p =
0.001) and musculoskeletal (p = 0.026) were
more frequently reported. When multimodal
therapy was applied (chemotherapy,
radiotherapy, and surgery) a higher
incidence of short stature (p = 0.007),
urinary system disorders (p < 0.0001),
thyroid dysfunction (p < 0.0001), hearing
loss (p < 0.0001), and skin problems (p =
0.031) were observed.

CONCLUSION
This study confirms that radiotherapy and
some specific toxicity of cytostatics are the
most important factors affecting organ
function. Apart from a higher incidence of
liver dysfunction in the youngest patients,
there were no significant differences in
organ and system toxicities between
children diagnosed under the age of 1 and
those diagnosed at the age of 1-3. We have
shown that this group requires systematic,
careful and long-term follow-up.
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BONE MINERAL DENSITY AND NUTRITION IN
LONG-TERM SURVIVORS OF CHILDHOOD
BRAIN TUMORS
Tuba Arpaci, Naime Altay, Ayça Koca Yozgat, Hüsniye Neşe Yaralı, Namık Yaşar Özbek

Eur J Cancer Care (Engl); doi: 10.1111/ecc.13667

BACKGROUND AND AIMS
Childhood cancer survivors are at risk of
unwanted late effects. The primary aim
of this study was to assess bone mineral
density Z-scores (BMDz) in long-term
survivors of childhood medulloblastoma
(MB) or central nervous system
supratentorial primitive
neuroectodermal tumor (CNS-PNET).
Secondary aims were to describe
nutrient intake, vitamin D status,
physical activity and explore potential
risk factors for decreased BMDz.
METHODS
All MB and CNS-PNET survivors treated
at Oslo University Hospital from 1974 to
2013 were invited to participate in a
cross-sectional study. Dual-energy xray absorptiometry (Lunar Prodigy)
assessed BMDz lumbar spine, BMDz total
body, and lean body mass. Decreased
BMDz was defined as a combination of
low BMDz -1 to -1.99 and very low BMDz
≤-2. Lean body mass index (LMI) was
calculated by dividing lean body mass by
the squared height. Nutrient intake was
assessed by a 3-day food record. Serum
25(OH)D was analyzed. Physical activity
was reported by a questionnaire.
Descriptive statistics and multivariable
Cox regression analyses were applied.

RESULTS
Fifty survivors with a median age of 25.5
years (5.5-51.9) and a median follow-up
time of 19.5 years (3.2-40.5) were
included. Mean BMDz lumbar spine was
-0.8 (SD 1.1, 95% CI: -1.1 to -0.4), and
BMDz total body was -0.6 (SD 1.1, 95%
CI: -0.9 to -0.3). Decreased BMDz was
detected in 48% of the lumbar spine and
34% of the total body measurements. In
all, 62% had low calcium, and 69% had
low vitamin D intake. 26% of
participants had serum 25(OH)D < 50
nmol/L, and 62% reported an inactive
lifestyle. Male sex, higher age at
diagnosis, and lower LMI were potential
risk factors for decreased BMDz.
CONCLUSIONS
Long-term survivors of childhood MB
and CNS-PNET had decreased BMDz,
and risk factors were male sex, higher
age at diagnosis, and lower LMI.
Inadequate calcium and vitamin D
intake, an inactive lifestyle, and a high
prevalence of 25(OH)D ≤ 50 nmol/L
were detected.
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A POPULATION-BASED STUDY OF THE LONGTERM RISK OF INFECTIONS ASSOCIATED WITH
HOSPITALIZATION IN CHILDHOOD CANCER
SURVIVORS
Leena Chehab, David R Doody, Adam J Esbenshade, Gregory M T Guilcher, Christopher C
Dvorak, Brian T Fisher, Beth A Mueller, Eric J Chow, Jenna Rossoff

J Clin Oncol; doi: 10.1200/JCO.22.00230

PURPOSE
Infections pose a significant risk during
therapy for childhood cancer. However,
little is known about the risk of infection
in long-term survivors of childhood
cancer.
METHODS
We performed a retrospective
observational study of children and
adolescents born in Washington State
diagnosed with cancer before age 20
years and who survived at least 5 years
after diagnosis. Survivors were
categorized as having a hematologic or
nonhematologic malignancy and were
matched to individuals without cancer in
the state birth records by birth year and
sex with a comparator: survivor ratio of
10:1. The primary outcome was incidence
of any infection associated with a
hospitalization using diagnostic codes
from state hospital discharge records.
Incidence was reported as a rate (IR) per
1,000 person-years. Multivariate Poisson
regression was used to calculate
incidence rate ratios (IRR) for cancer
survivors versus comparators.

RESULTS
On the basis of 382 infection events
among 3,152 survivors and 771 events
among 31,519 comparators, the IR of all
hospitalized infections starting 5 years
after cancer diagnosis was 12.6 (95% CI,
11.4 to 13.9) and 2.4 (95% CI, 2.3 to 2.6),
respectively, with an IRR 5.1 (95% CI, 4.5
to 5.8). The survivor IR during the 5- to
10-year (18.1, 95% CI, 15.9 to 20.5) and >
10-year postcancer diagnosis (8.3, 95%
CI, 7.0 to 9.7) periods remained greater
than comparison group IRs for the same
time periods (2.3, 95% CI, 2.1 to 2.6 and
2.5, 95% CI, 2.3 to 2.8, respectively).
When potentially vaccine-preventable
infections were evaluated, survivors had
a greater risk of infection relative to
comparators (IRR, 13.1; 95% CI, 7.2 to
23.9).
CONCLUSION
Infectious complications continue to
affect survivors of childhood cancer
many years after initial diagnosis. Future
studies are needed to better understand
immune reconstitution to determine
specific factors that may mitigate this
risk.
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GENETIC RISK SCORE ENHANCES THE RISK
PREDICTION OF SEVERE OBESITY IN ADULT
SURVIVORS OF CHILDHOOD CANCER
Yadav Sapkota, Weiyu Qiu, Stephanie B Dixon, Carmen L Wilson, Zhaoming Wang, Jinghui
Zhang, Wendy Leisenring, Eric J Chow, Smita Bhatia, Gregory T Armstrong, Leslie L
Robison, Melissa M Hudson, Angela Delaney, Yutaka Yasui
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ABSTRACT
Adult survivors of childhood cancer have
high rates of obesity, which, in
combination with the cardiotoxic effects
of specific cancer therapies, places them
at high risk for cardiovascular morbidity.
Here we show the contribution of
genetic risk scores (GRSs) to increase
prediction of those survivors of
childhood cancer who are at risk for
severe obesity (body mass index ≥40 kg
m-²) as an adult. Among 2,548
individuals of European ancestry from
the St. Jude Lifetime Cohort Study who
were 5-year survivors of childhood
cancer, the GRS was found to be
associated with 53-fold-higher odds of
severe obesity.

Addition of GRSs to risk prediction
models based on cancer treatment
exposures and lifestyle factors
significantly improved model prediction
(area under the curve increased from
0.68 to 0.75, resulting in the
identification of 4.3-times more highrisk survivors), which was independently
validated in 6,064 individuals from the
Childhood Cancer Survivor Study.
Genetic predictors improve
identification of patients who could
benefit from heightened surveillance
and interventions to mitigate the risk of
severe obesity and associated cardiometabolic complications.
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PERSONAL AND SOCIAL RESOURCES ARE
LINKED TO COGNITION AND HEALTHRELATED QUALITY OF LIFE IN CHILDHOOD
CANCER SURVIVORS
Valerie Siegwart, Kirstin Schürch, Valentin Benzing, Jochen Roessler, Regula Everts

Children (Basel); doi: 10.3390/children9070936

ABSTRACT
Personal and social resources may
buffer the adverse effects of childhood
cancer and its impact on cognition and
quality of life. While childhood cancer
survivors show domain-specific
cognitive difficulties, little is known
about their personal and social
resources. We therefore investigated
personal and social resources and their
association with cognitive and qualityof-life outcomes in childhood cancer
survivors. Seventy-eight survivors of
childhood cancer of different etiologies
(aged 7–16 years; ≥one year since
treatment) and fifty-six healthy controls
were included. Cognitive outcome was
assessed by neuropsychological tests;
personal and social resources, as well as
health-related quality of life, were
assessed by standardized
questionnaires. In the social resource
domain, peer integration was worse in
survivors than in controls (p_uncorr <
0.04, d = 0.33). Personal resources and
all other subscales of social resources
did not significantly differ between
survivors and controls.

In survivors, the global resource score
was significantly correlated with
processing speed (r = 0.39, p_corr <
0.001) and quality of life (parent: r =
0.44; self-report: r = 0.46; p_scorr <
0.001). In controls, no association
occurred between resources and
cognitive outcome, and the correlation
between the global resource score and
quality of life did not withstand
correction for multiple comparison
(parent: r = 0.28; self-report: r = 0.40,
p_suncorr < 0.001). After an adverse
event such as childhood cancer,
resources might play a particularly
buffering role on cognitive performance
and quality of life (when compared to
the everyday life of healthy controls).
This highlights the importance of
interventions that strengthen the
resources of children and their families,
even years after cancer. Such resourcefocused intervention could help to
counteract long-term sequelae in
cognitive outcomes and health-related
quality of life.
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"I FEEL HAPPY AGAIN": METHYLPHENIDATE
SUPPORTS HEALTH-RELATED QUALITY OF
LIFE IN SURVIVORS OF PEDIATRIC BRAIN
TUMOR
Sarah J Verity, Lauren Bell, Jade Ryles, Rebecca M Hill

Children (Basel); doi: 10.3390/children9071058

BACKGROUND
The deleterious impact upon the
cognitive development of survivors of
pediatric brain tumors (PBT) is well
documented. Impairment in cognitive
function is associated with reduced
health-related quality of life (HRQoL),
such that survivors of PBT report
difficulties in multiple distinct domains
and an overall reduced quality of life.
Studies of the use of methylphenidate in
survivors of PBT to alleviate impairment
in cognitive functions have shown some
success. The current study aimed to
explore the impact upon HRQoL in
survivors of PBT of a trial of
psychostimulant medication.
METHODS
Data were collected from 12 pediatric
neuro-oncology patients aged 7-17 years
receiving methylphenidate treatment.
HRQoL was measured using the PEDS QL
quality of life self-report measure and a
semi-structured questionnaire-based
interview.

RESULTS
Analyses of data demonstrates benefit to
five domains associated with HRQoL:
social, emotional, academic, physical,
and cognition.
CONCLUSION
Survivors of PBT reported favorable
views as to the subjective benefit of
methylphenidate on post-treatment
impairment of HRQoL. This medication
may offer the potential for restoration
of a sense of 'normality' of function
following cancer treatment in this
clinical population.
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PHYSICAL FITNESS AND FRAILTY IN MALES
AFTER ALLOGENEIC HEMATOPOIETIC STEM
CELL TRANSPLANTATION IN CHILDHOOD: A
LONG-TERM FOLLOW-UP STUDY
Anu Suominen, Anu Haavisto, Sidsel Mathiesen, Malene Mejdahl Nielsen, Päivi M
Lähteenmäki, Kaspar Sørensen, Marianne Ifversen, Christian Mølgaard, Anders Juul, Klaus
Müller, Kirsi Jahnukainen
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PURPOSE AND METHODS
To analyze physical fitness, physical
activity and the prevalence of frailty in
male long-term survivors of pediatric
allogeneic hematopoietic stem cell
transplantation (HSCT). We performed a
Nordic two-center study of 98 male
survivors (mean age 28.7 years, range
18.5-47.0) treated with pediatric
allogeneic hematopoietic stem cell
transplantation (HSCT) 1980-2010 in
denmark or finland. physical fitness was
evaluated by the dominant hand gripstrength, timed up-and-go, sit-to-stand,
gait speed and two-minute walk tests.
RESULTS
Survivors presented significantly lower
muscle strength and muscle endurance
in the dominant hand-grip strength
(median Z-score -0.7, range -4.3-3.9)
and sit-to-stand tests (median Z-score
-1.5, range -3.5-2.5) compared to age
and sex matched normative values of the
tests. However, mobility and gait speed
were not affected on a group level.

The prevalence of frailty (pre-frail 20%
or frail 10%) was high among the
survivors. In multiple regression
analysis, chronic graft-versus-host
disease, shorter stature, higher body fat
mass and hazardous drinking predicted
prefrail/frail status. Common
cardiovascular risk factors, such as
increased levels of serum triglycerides,
higher resting heart rate and diastolic
blood pressure, were associated with
lower physical fitness.
CONCLUSION
Low muscle strength and a high
incidence of frailty were observed in
survivors of pediatric HSCT. There is a
predominant risk of cardiovascular and
metabolic diseases in the long-term.
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INSOMNIA SYMPTOMS AND DAYTIME FATIGUE
CO-OCCURRENCE IN ADOLESCENT AND YOUNG
ADULT CHILDHOOD CANCER PATIENTS IN
FOLLOW-UP AFTER TREATMENT: PREVALENCE
AND ASSOCIATED RISK FACTORS
Shosha H M Peersmann, Martha A Grootenhuis, Annemieke van Straten, Wim J E Tissing,
Floor Abbink, Andrica C H de Vries, Jacqueline Loonen, Helena J H van der Pal, Gertjan J L
Kaspers, Raphaële R L van Litsenburg

Cancers (Basel); doi: 10.3390/cancers14143316

ABSTRACT
Insomnia symptoms and daytime fatigue
commonly occur in pediatric oncology,
which significantly impact physical and
psychosocial health. This study
evaluated the prevalence of insomnia
only, daytime fatigue only, the cooccurrence of insomnia–daytime fatigue
symptoms, and associated risk factors.
Childhood cancer patients (n = 565, 12–
26 years old, ≥6 months after treatment)
participated in a national, crosssectional questionnaire study,
measuring insomnia symptoms (ISI;
Insomnia Severity Index) and daytime
fatigue (single item). Prevalence rates of
insomnia and/or daytime fatigue
subgroups and ISI severity ranges were
calculated. Multinomial regression
models were applied to assess risk
factors. Most patients reported no
insomnia symptoms or daytime fatigue
(61.8%).

In the 38.2% of patients who had
symptoms, 48.1% reported insomnia and
daytime fatigue, 34.7% insomnia only,
and 17.1% daytime fatigue only. Insomnia
scores were higher in patients with
insomnia–daytime fatigue compared to
insomnia only (p < 0.001). Risk factors
that emerged were: female sex and comorbidities (all), shorter time after
treatment and bedtime gaming
(insomnia only), young adulthood
(insomnia–fatigue/fatigue only), needing
someone else to fall asleep and
inconsistent wake times (both insomnia
groups), lower educational level and
consistent bedtimes (insomnia–fatigue).
Insomnia symptoms and daytime fatigue
are common and often co-occur. While
current fatigue guidelines do not include
insomnia symptoms, healthcare
providers should inquire about insomnia
as this potentially provides additional
options for treatment and prevention.
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PREVALENCE AND RISK FACTORS FOR
HYPOSALIVATION AND XEROSTOMIA IN
CHILDHOOD CANCER SURVIVORS FOLLOWING
DIFFERENT TREATMENT MODALITIES-A
DUTCH CHILDHOOD CANCER SURVIVOR
STUDY LATE EFFECTS 2 CLINICAL STUDY
(DCCSS LATER 2)
Juliette Stolze, Jop C Teepen, Judith E Raber-Durlacher, Jacqueline J Loonen, Judith L
Kok, Wim J E Tissing, Andrica C H de Vries, Sebastian J C M M Neggers, Eline van Dulmenden Broeder, Marry M van den Heuvel-Eibrink, Helena J H van der Pal, A Birgitta Versluys,
Margriet van der Heiden-van der Loo, Marloes Louwerens, Leontien C M Kremer, Henk S
Brand, Dorine Bresters, DCCSS LATER Study Group

Cancers (Basel); doi: 10.3390/cancers14143379

BACKGROUND
Limited data are available on the risk factors
of salivary gland dysfunction in long-term
childhood cancer survivors (CCS). The
objective of this cross-sectional study, part
of the multidisciplinary multicenter Dutch
CCS Study Late Effects 2 (DCCSS LATER 2),
was to assess the prevalence of and risk
factors for hyposalivation and xerostomia in
CCS.

RESULTS
The minimum time between diagnosis and
study enrollment was 15 years. The
prevalence of hyposalivation was 32% and
the prevalence of xerostomia was 9.4%.
Hyposalivation and xerostomia were not
significantly correlated. Risk factors for
hyposalivation were female gender and a
higher dose of radiotherapy (>12 Gy) to the
salivary gland region.

METHODS
From February 2016 until March 2020, 292
CCS were included. Data with regard to
gender, age at study, diagnosis, age at
diagnosis, and treatment characteristics
were collected, as well as the unstimulated
(UWS) and stimulated whole salivary flow
rate (SWS). Xerostomia was assessed with
the Xerostomia Inventory (XI) questionnaire.
Multivariable Poisson regression analyses
were used to evaluate the association
between potential risk factors and the
occurrence of hyposalivation.

CONCLUSION
Considering the importance of saliva for oral
health, screening for hyposalivation in CCS
is suggested in order to provide optimal oral
supportive care aimed to improve oral
health.

71 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

DESIGN AND EVALUATION OF AN OUTDOOR
EXERCISE PROGRAM FOR PEDIATRIC CANCER
SURVIVORS
Christopher Blosch, Arno Krombholz, Ronja Beller, Gabriele Gauß, Dirk Reinhardt, Miriam
Götte
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ABSTRACT
Exercise programs for young people
after cancer are not part of regular
oncological care. This study describes
and evaluates a regional outdoor
exercise program and presents data with
regard to the promoting and inhibiting
factors for participation among pediatric
cancer survivors. Exercise options,
number of participants, and the cohort
were evaluated descriptively for one
year. A self-developed questionnaire was
used to evaluate satisfaction, mood,
motivations, and barriers to exercise.
Overall N = 26 survivors (14.6 ± 5.5
years) participated in at least one
activity in 2019 including try-out days (N
= 10) and active weekend camps (N = 2).
No adverse events occurred in 302
physical activity hours.

Twenty-one survivors participated in
the survey. The largest motivational
aspect to participate was "to try out a
new sport" (83.9%). Survivors reported
"good mood", and 'being happy' after
exercising. The largest barrier was
concern about 'not being able to keep up
with others' (38.1%). Around one-third
(try-out day) and 50% (active weekend
camp) of survivors did not feel confident
to continue exercising outside the
supervised exercise oncology program.
This survey shows high enthusiasm for
this exercise program with different
outdoor activities and suggests that
similar interventions may be accepted
by this population.
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PREDOMINANT APPROACHES IN STUDIES ON
HEALTH-RELATED QUALITY OF LIFE OF YOUNG
SURVIVORS OF CHILDHOOD OR ADOLESCENT
CANCER: AN INTEGRATIVE LITERATURE
REVIEW
María Pía Majdalani, Marcio Alazraqui

Cien Saude Colet; doi: 10.1590/1413-81232022278.22132021

Survivors of childhood cancer constitute
a growing population. The disease
experienced, its treatment or the
occurrence of late complications may
affect survivors' health-related quality
of life (HRQOL). Understanding HRQOL
is a challenge due to its conceptual
complexity and the mode in which it is
studied.
OBJECTIVE
To identify the predominant lines of
research in the study of HRQOL in this
population.
METHODS
An integrative literature review was
carried out, involving a systematic
search of primary articles indexed in the
Scopus and PubMed databases.

RESULTS
In the 48 publications selected, four
main lines of research were identified:
HRQOL in survivors in general; HRQOL
in long-term survivors; the study of
determinants of HRQOL; and the study
of methodological aspects of HRQOL
measurement. A quantitative approach
using generic measurement instruments
predominates, and the conceptual model
of HRQOL based on function emphasizes
the importance of physical,
psychological, and social functionality
and the impact of the disease and
treatment on these aspects.
CONCLUSIONS
Incorporating a qualitative, meaningbased approach to the understanding of
lived experiences from a subjective and
holistic perspective is indispensable.
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THE CHANCE OF TRANSITION: STRATEGIES
FOR MULTIDISCIPLINARY COLLABORATION

Judith Gebauer, Roderick Skinner, Riccardo Haupt, Leontien Kremer, Helen van der Pal,
Gisela Michel, Greg Armstrong, Melissa M Hudson, Lars Hjorth, Hendrik Lehnert,
Thorsten Langer
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ABSTRACT
Many long-term childhood cancer
survivors suffer from treatment-related
late effects, which may occur in any
organ and include a wide spectrum of
conditions. Long-term follow up (LTFU)
is recommended to facilitate early
diagnosis and to ensure better health
outcomes. Due to the heterogeneity of
these sequelae, different specialists
work together in diagnosis and
treatment of these conditions. Experts
from both pediatric and internal
medicine are involved in ageappropriate care by providing a
transition process. Hence, LTFU of
childhood cancer survivors is a
prototypic example for multidisciplinary
care of patients with complex needs
treated in a specialized setting.

International collaborations of health
care professionals and scientists
involved in LTFU of childhood cancer
survivors, such as the International
Guideline Harmonization Group, compile
surveillance recommendations that can
be clinically adopted all over the world.
These global networks of clinicians and
researchers make a joint effort to
address gaps in knowledge, increase
visibility and awareness of cancer
survivorship and provide an excellent
example of how progress in clinical care
and scientific research may be achieved
by international and multidisciplinary
collaboration.
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PARENT PERCEPTIONS OF THEIR CHILD'S AND
THEIR OWN PHYSICAL ACTIVITY AFTER
TREATMENT FOR CHILDHOOD CANCER
Lauren Ha, Claire E Wakefield, Joanna Fardell, Richard J Cohn, David Simar, Christina
Signorelli, David Mizrahi
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PURPOSE
Parents are important facilitators of
physical activity for children, yet little is
known about the perceptions of parents
of childhood cancer survivors. We
investigated parent perceptions of their
own and their child's physical activity
levels after cancer treatment and
examined associations with clinical,
demographic, and psychosocial factors.
METHODS
We conducted a cross-sectional survey
among 125 parents and 125 survivors.
Parents reported on the perceived
importance of their child being
physically active and concerns regarding
exercising after cancer treatment.

RESULTS
Parents and survivors self-reported
median (range) of 127.5 (0-1260) and 220
(0-1470) min/week of moderate-tovigorous physical activity. Most parents
(n = 109, 98%) believed that physical
activity was highly important for their
child. Some parents (n = 19, 17%)
reported concerns, most commonly
regarding exercise safety (n = 7, 22%).
Parents were more likely to perceive
that their child should increase physical
activity if their child was an adolescent
and had high body fat percentage.
CONCLUSIONS
Physical activity levels varied widely
among survivors, reflecting factors
including parents' lifestyles, limited
understanding of exercise benefits and
perceptions of risk. Given survivors'
insufficient physical activity levels and
sedentary behaviour among families,
embedding physical activity promotion
into health systems and follow-up
support could benefit the entire family
unit.
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EXPERT OPINION ON THE MANAGEMENT OF
GROWTH HORMONE DEFICIENCY IN BRAIN
TUMOR SURVIVORS: RESULTS FROM AN
ITALIAN SURVEY
Natascia Di Iorgi, Giovanni Morana, Marco Cappa, Ludovico D'Incerti, Maria Luisa Garrè,
Armando Grossi, Lorenzo Iughetti, Patrizia Matarazzo, Maria Parpagnoli, Gabriella
Pozzobon, Mariacarolina Salerno, Iacopo Sardi, Malgorzata Gabriela Wasniewska, Stefano
Zucchini, Andrea Rossi, Mohamad Maghnie
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BACKGROUND
Growth hormone deficiency (GHD) is the
first and most common endocrine
complication in pediatric brain tumor
survivors (BTS). GHD can occur due to the
presence of the tumor itself, surgery, or
cranial radiotherapy (CRT).
AIMS
This study aimed to evaluate management
and adherence to current guidelines of the
Italian centers engaged in the diagnosis and
follow-up of GHD patients with BTS.
METHODS
A multidisciplinary scientific board of
pediatric endocrinologists, oncologists and
radiologists with neuroimaging expertise
discussed and reviewed the main issues
relating to the management of GHD in
pediatric BTS and developed a survey. The
survey included questions relating to
organizational aspects, risk factors,
diagnosis, definition of stable disease, and
treatment. The online survey was sent to an
expanded panel of specialists dedicated to
the care of pediatric BTS, distributed among
the three specialty areas and throughout the
country (23 Italian cities and 37 Centers).

RESULTS
The online questionnaire was completed by
86.5% (32 out of 37) of the Centers involved.
Most had experience in treating these
patients, reporting that they follow more
than 50 BTS patients per year. Responses
were analyzed descriptively and aggregated
by physician specialty. Overall, the results of
the survey showed some important
controversies in real life adherence to the
current guidelines, with discrepancies
between endocrinologists and oncologists in
the definition of risk factors, diagnostic
work-up, decision-making processes and
safety. Furthermore, there was no
agreement on the neuroimaging definition of
stable oncological disease and how to
manage growth hormone therapy in patients
with residual tumor and GHD.
CONCLUSIONS
The results of the first Italian national
survey on the management of GHD in BTS
highlighted the difference in management on
some important issues. The time to start and
stop rhGH treatment represents areas of
major uncertainty. The definition of stable
disease remains critical and represents a gap
in knowledge that must be addressed within
the international guidelines in order to
increase height and to improve metabolic
and quality of life outcomes in cancer
survivors with GHD.
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EFFECT OF A PHYSICAL ACTIVITY
INTERVENTION ON LOWER BODY BONE
HEALTH IN CHILDHOOD CANCER SURVIVORS:
A RANDOMISED CONTROLLED TRIAL (SURFIT)
Ruedi Jung, Simeon J Zürcher, Christina Schindera, Prisca Eser, Christian Meier, Anna
Schai, Julia Braun, Wei Hai Deng, Helge Hebestreit, Cornelia Neuhaus, Jonathan Schaeff,
Corina S Rueegg, Nicolas X von der Weid, Susi Kriemler
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ABSTRACT
It is still controversial whether physical
activity promotes bone health in
childhood cancer survivors (CCS). We
aimed to assess the effect of a one-year
general exercise intervention on lower
body bone parameters of CCS. CCS ≥16y
at enrollment, <16y at diagnosis, and ≥5y
in remission were identified from the
national Childhood Cancer Registry.
Participants randomized to the
intervention group were asked to
perform an additional ≥2.5h of intense
physical activity/week, controls
continued exercise as usual. Bone health
was assessed as a secondary trial
endpoint at baseline and after 12months. We measured tibia bone mineral
density (BMD) and morphology by
peripheral quantitative computed
tomography and lumbar spine, hip, and
femoral neck BMD by dual-energy X-ray
absorptiometry. We performed
intention-to-treat, per protocol, and an
explorative subgroup analyses looking at
low BMD using multiple linear
regressions.

151 survivors (44% females, 7.5±4.9y at
diagnosis, 30.4±8.6y at baseline) were
included. Intention-to-treat analysis
revealed no differences in changes
between the intervention and control
group. Per protocol analyses showed
evidence for an improvement in femoral
neck and trabecular BMD between 1.51.8% more in participants being
compliant with the exercise program.
Trabecular BMD increased 2.8% more in
survivors of the intervention group with
BMD z-score ≤-1 compared to those
starting at z-score >-1. A nonstandardized personalized exercise
programs might not be specific enough
to promote bone health in CCS, although
those compliant and those most in need
may benefit. Future trials should include
bone stimulating exercise programs
targeting risk groups with reduced bone
health and motivational features to
maximize compliance.
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INFORMATION-SHARING EXPERIENCES OF
PROFESSIONALS LOOKING AFTER CHILDREN
WITH CANCER: A QUALITATIVE EXPLORATION
FROM A SPECIALIST PAEDIATRIC ONCOLOGY
UNIT IN INDIA
Trishna Chaudhuri, Devi Nandakumar, Soumitra Shankar Datta, Zakir Husain, Reghu K
Sukumaran, Inder Sekhar Yadav, Sekhar Krishnan, Samiran Panda
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BACKGROUND
Childhood cancer often involves a long-term
engagement of children and their parents
with health services. During this journey,
communications between professionals,
parents and young people can be stressful
for all the stakeholders. This study explores
the communication preferences in paediatric
oncology.
OBJECTIVES
The objective of the present exploratory
qualitative study was to understand the
views of professionals regarding information
exchange during cancer treatment of
children and complement these findings
with clinic-based ethnographic observation
of real-life consultations.
RESULTS
Paediatric oncology professionals (n = 14)
were interviewed from diverse professional
backgrounds that included consultant
paediatric oncologists, junior specialist
trainees in paediatric oncology, paediatric
oncology nurses, social workers, survivor
counsellor and psychologists looking after
children with cancer. Additionally, clinicbased ethnographic observations (n = 10) of
interactions between professionals, parents
and young people were also conducted.

RESULTS
The following themes emerged from the
interviews: a) Information needs of children
were very different from adolescents.
Children were more worried about 'here and
now'; b) adolescents were, on the other
hand, mostly worried about the 'impact of
cancer on their broader life, friendships and
academics'; c) parents were curious about
the outcome, costs and effectiveness of
treatment, and different patterns emerged
for mothers and fathers; d) information
needs were dynamic and different at the
start of the treatment, during treatment, at
remission or end of life; e) the journey of the
clinicians themselves impacted informationsharing practices; and f) direct observation
of consultations highlighted the importance
of priming parents before delivery of
information, having multiple family members
during the conversation and managing
intense emotions expressed during the
session.
CONCLUSIONS
Paediatric oncology professionals need to be
sensitive about the dynamic nature of
information needs while interacting with
children and parents of children with
cancer. The above findings may help tailor
the discussions that professionals ought to
have with families with a child with cancer.
The results may contribute to the
understanding as well as to developing
training courses on communications in
paediatric oncology for low- and middleincome countries.
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DEVELOPMENT OF A SELF-MANAGEMENT AND
PEER-MENTORING INTERVENTION TO
IMPROVE TRANSITION READINESS AMONG
YOUNG ADULT SURVIVORS OF PEDIATRIC
CANCER: FORMATIVE QUALITATIVE RESEARCH
STUDY
Adrienne S Viola, Kristine Levonyan-Radloff, Margaret Masterson, Sharon L Manne,
Shawna V Hudson, Katie A Devine
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BACKGROUND
Childhood cancer survivors require
lifelong risk-based follow-up care. It
should be noted that less than one-third
of adult survivors of childhood cancer
report any survivor-focused care, and
fewer than 1 in 5 obtain risk-based
follow-up care. It is thought that this
may be due to inadequate transition
readiness, including low levels of
knowledge, skills, motivation, and
resources to make the transition to
independent self-management of followup care. Interventions that focus
specifically on improving the transition
from parent-managed to self-managed
care are needed. Theory and prior
research suggest that targeting selfmanagement skills and using peer
mentoring may be innovative strategies
to improve transition readiness.
OBJECTIVE
This study aims to identify the content
of a self-management intervention to
improve transition readiness among
adolescent and young adult (AYA)
survivors.

RESULTS
Intervention development occurred in 3
stages: formative research with AYA
survivors to identify barriers and
facilitators to obtaining risk-based
survivorship care, content development
using feedback from multiple
stakeholders (AYA survivors, parents,
and providers), and content refinement
(usability testing) of the initial proposed
educational modules for the program.
Content analysis, guided by the socialecological model of AYA readiness for
transition, was used to identify themes
and develop and refine the content for
the intervention.
TO BE CONTINUED ON NEXT PAGE
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RESULTS
A total of 19 AYA survivors participated
in the formative research stage, and 10
AYA survivors, parents, and health care
providers participated in the content
development and refinement stages. The
major barrier and facilitator themes
identified included knowledge of cancer
history and risks; relationships with
health care providers; relationships with
family members involved in care;
emotions about health, follow-up care,
and transfer of care; and lifestyle
behaviors and life transitions. These
themes were translated into 5 selfmanagement modules: understanding
treatment history and the survivorship
care plan, managing health care logistics
and insurance, communicating with
health care providers and family
members involved in care, dealing with
emotions, and staying healthy in the
context of life transitions. Feedback
from the key stakeholders indicated that
the content was relevant but should
include participative elements (videos
and tailored feedback) to make the
intervention more engaging. The AYA
survivors were receptive to the idea of
working with a peer mentor and
expressed a preference for using SMS
text messaging, telephone calls, or
videoconference to communicate with
their mentor.

CONCLUSIONS
Incorporating AYA survivors, parents,
and providers in the design was
essential to developing the content of a
self-management and peer-mentoring
intervention. AYA survivors confirmed
the important targets for the
intervention and facilitated design
decisions in line with our target users'
preferences. The next step will be to
conduct a single-arm trial to determine
the feasibility and acceptability of the
proposed intervention among AYA
survivors of childhood cancer.
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CARDIAC FUNCTION IN CHILDHOOD CANCER
SURVIVORS TREATED WITH VINCRISTINE:
ECHOCARDIOGRAPHIC RESULTS FROM THE
DCCSS LATER 2 CARD STUDY
Remy Merkx, E Lieke A M Feijen, Jan M Leerink, Esmée C de Baat, Louise Bellersen, Elvira
C van Dalen, Eline van Dulmen-den Broeder, Margriet van der Heiden-van der Loo, Marry
M van den Heuvel-Eibrink, Chris L de Korte, Jacqueline Loonen, Marloes Louwerens,
Cécile M Ronckers, Arco J Teske, Wim J E Tissing, Andrica C H de Vries, Annelies M C
Mavinkurve-Groothuis, Helena J H van der Pal, Gert Weijers, Wouter E M Kok, Leontien C
M Kremer, Livia Kapusta, Dutch LATER Study Group

Int J Cardiol; doi: 10.1016/j.ijcard.2022.07.049

BACKGROUND
Anthracyclines and radiotherapy involving
the heart region are cardiotoxic, but the
potential cardiotoxicity of vincristine
remains unknown. We assessed cardiac
function in vincristine-treated >5-year
childhood cancer survivors (CCS).
METHODS AND RESULTS
We cross-sectionally compared
echocardiograms of 101 vincristine-treated
CCS (median age 35 years [range: 17-53],
median vincristine dose 63 mg/m²) from the
national Dutch Childhood Cancer Survivor
Study, LATER cohort, to 101 age- and sexmatched controls. CCS treated with
anthracyclines, radiotherapy involving the
heart region, cyclophosphamide or
ifosfamide were excluded. Twelve CCS (14%)
versus four controls (4%; p 0.034) had a
decreased left ventricular ejection fraction
(LVEF; men <52%, women <54%). Mean LVEF
was 58.4% versus 59.7% (p 0.050). Global
longitudinal strain (GLS) was abnormal in
nineteen (24%) CCS versus eight controls
(9%; p 0.011). Mean GLS was 19.0% versus
20.1% (p 0.001). No ≥grade 2 diastolic
dysfunction was detected.

In multivariable logistic regression analysis
CCS had higher risk of abnormal GLS (OR
3.55, p 0.012), but not abnormal LVEF (OR
3.07, p 0.065), than controls. Blood pressure
and smoking history contributed to variation
in LVEF, whereas obesity and diastolic blood
pressure contributed to variation in GLS.
Cumulative vincristine dose was not
associated with either abnormal LVEF or
abnormal GLS in multivariable models
corrected for age and sex (OR per 50
mg/m²: 0.88, p 0.85 and 1.14, p 0.82,
respectively).
CONCLUSIONS
Vincristine-treated long-term CCS showed
an abnormal GLS more frequently than
controls. Their risk for future clinical
cardiac events and the role of risk factor
modification should be further elucidated.
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ASSOCIATION OF SINGLE-NUCLEOTIDE
VARIANTS IN THE HUMAN LEUKOCYTE
ANTIGEN AND OTHER LOCI WITH CHILDHOOD
HODGKIN LYMPHOMA
Cheng Chen, Nan Song, Qian Dong, Xiaojun Sun, Heather L Mulder, John Easton, Jinghui
Zhang, Yutaka Yasui, Smita Bhatia, Gregory T Armstrong, Hui Wang, Kirsten K Ness,
Melissa M Hudson, Leslie L Robison, Zhaoming Wang

JAMA Netw Open; doi: 10.1001/jamanetworkopen.2022.25647

IMPORTANCE
: Studies focusing on genetic susceptibility
of childhood Hodgkin lymphoma (HL) are
limited.
OBJECTIVES
To identify genetic variants associated with
childhood-onset HL vs adult-onset HL.
DESIGN, SETTING, AND PARTICIPANTS
This genetic association study was
performed with 3 cohorts: the St Jude
Lifetime Cohort Study (SJLIFE), initiated in
2007 with ongoing follow-up, and the
original and expansion cohorts of the
Childhood Cancer Survivor Study (CCSS),
initiated in the 1990s with ongoing followup. Results of these genome-wide
association studies (GWASs) were combined
via meta-analysis. Data were analyzed from
June 2021 to June 2022.
MAIN OUTCOMES AND MEASURES
Childhood HL was the focused outcome.
Single-nucleotide variant (SNV, formerly
single-nucleotide polymorphism) array
genotyping and imputation were conducted
for the CCSS original cohort, and wholegenome sequencing was performed for the
SJLIFE and CCSS expansion cohort.

RESULTS
A total of 1286 HL cases (mean diagnosis
[SD] age, 14.6 [3.9] years), 6193 non-HL
childhood cancer cases, and 369 noncancer
controls, all of European ancestry, were
included in the analysis. Using step-wise
conditional logistic regression, the odds
ratios (ORs) for each of the 3 independent
SNVs identified in the human leukocyte
antigen (HLA) locus were 1.80 (95% CI, 1.592.03; P = 2.14 × 10-21) for rs28383311, 1.53
(95% CI, 1.37-1.70; P = 2.05 × 10-14) for
rs3129198, and 1.51 (95% CI, 1.35-1.69; P =
6.21 × 10-13) for rs3129890. Further HLA
imputation revealed 9 alleles and 55 amino
acid changes that potentially conferred HL
susceptibility. In addition, 5 non-HLA loci
were identified: (1) rs1432297 (OR, 1.29; 95%
CI, 1.18-1.41; P = 2.5 × 10-8; r2 = 0.55; D' =
0.75 with previously reported rs1432295,
REL); (2) rs2757647 (OR, 1.30; 95% CI, 1.181.42; P = 3.5 × 10-8; r2 = 0.59; D' = 0.83 with
previously reported rs6928977, AHI1); (3)
rs13279159 (OR, 1.33; 95% CI, 1.20-1.47; P = 1.7
× 10-8; r2 = 0.75; D' = 1.00 with previously
reported rs2019960, PVT1); (4) rs3824662
(OR, 1.52; 95% CI, 1.33-1.73; P = 3.9 × 10-10;
r2 = 0.91; D' = 1.00 with previously reported
rs3781093, GATA3);
TO BE CONTINUED ON NEXT PAGE
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RESULTS
and (5) rs117953624 (OR, 1.98; 95% CI,
1.56-2.51; P = 1.5 × 10-8; minor allele
frequency, 0.02), a novel uncommon SNV
mapped to PDGFD. Twelve of 18
previously reported genome-wide
significant non-HLA SNVs (67%) were
replicated with statistically significant
results.

CONCLUSIONS AND RELEVANCE
In this genetic association study, a
predominantly common and potentially
unique genetic etiology was found
between childhood-onset and
adulthood-onset HL.
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CHILDHOOD CANCER SURVIVORS' AND THEIR
PARENTS' EXPERIENCES WITH PARTICIPATION
IN A PHYSICAL AND SOCIAL INTERVENTION
DURING CANCER TREATMENT: A RESPECT
STUDY
Natasha Nybro Petersen, Hanne Baekgaard Larsen, Anna Pouplier, Peter SchmidtAndersen, Troels Thorsteinsson, Kjeld Schmiegelow, Martin Kaj Fridh

J Adv Nurs; doi: 10.1111/jan.15381

AIMS
This study explores experiences of
childhood cancer survivors and their parents
with a combined physical and social activity
intervention during treatment, including
how the survivors and their parents perceive
physical activity post-treatment.
DESIGN
A process evaluation using semi-structured
interviews.

For most of the survivors, their healthy
peers provided motivation for being
physically active during treatment. When
surplus energy was lacking, some survivors
preferred doing physical activity alone with
a professional. Those who were physically
active in the hospital sustained being
physically active post-treatment while their
parents continued seeking advice about
appropriate activity levels.

METHODS
Using a criterion-sampling strategy, 18
Danish childhood cancer survivors (aged 1118 years) and their parents were interviewed
from September 2019 through May 2020.
Data analysis used an inductive thematic
approach focused on meaning.

CONCLUSION
Childhood cancer survivors and their
parents benefited from the intervention
which also provided guidance to remaining
physically active post-treatment. This was
particularly true for the participants with
leukaemia.

RESULTS
Three themes emerged: (1) being physically
active during hospitalization; (2) peers as
motivators and (3) physical activity posttreatment. During hospitalization, daily
motivation to do physical activity was
dependent on the daily well-being, that is,
presence of the side effects from the child's
treatment. Healthy classmates provided
distraction, reduced loneliness and
promoted normality for those hospitalized.

IMPACT
Healthcare professionals should support
children with cancer to be physically active
during hospitalization. Including social and
physical components in their care plan and
being aware of individual preferences is
pivotal to improving the survivors' level of
physical and social well-being during and
post-treatment.
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JUVENILE EXPOSURE TO DOXORUBICIN
ALTERS THE CARDIOVASCULAR RESPONSE TO
ADULT-ONSET PSYCHOSOCIAL STRESS IN
MICE
Marianne K O Grant, Maria Razzoli, Ibrahim Y Abdelgawad, Rachel Mansk, Davis Seelig,
Alessandro Bartolomucci, Beshay N Zordoky

Stress; doi: 10.1080/10253890.2022.2104121

ABSTRACT
Childhood cancer survivors have a high
risk for premature cardiovascular
diseases, mainly due to cardiotoxic
cancer treatments such as doxorubicin
(DOX). Psychosocial stress is a
significant cardiovascular risk factor and
an enormous burden in childhood
cancer survivors. Although observational
studies suggest that psychosocial stress
is associated with cardiovascular
complications in cancer survivors, there
is no translationally relevant animal
model to study this interaction. We
established a "two-hit" model in which
juvenile mice were administered DOX (4
mg/kg/week for 3 weeks), paired to a
validated model of chronic
subordination stress (CSS) 5 weeks later
upon reaching adulthood. Blood
pressure, heart rate, and activity were
monitored by radio-telemetry. At the
end of CSS experiment, cardiac function
was assessed by echocardiography.
Cardiac fibrosis and inflammation were
assessed by histopathologic analysis.

Gene expressions of inflammatory and
fibrotic markers were determined by
PCR. Juvenile exposure to DOX followed
by adult-onset CSS caused cardiac
fibrosis and inflammation as evident by
histopathologic findings and
upregulated gene expression of multiple
inflammatory and fibrotic markers.
Intriguingly, juvenile exposure to DOX
blunted CSS-induced hypertension but
not CSS-induced tachycardia. There
were no significant differences in
cardiac function parameters among all
groups, but juvenile exposure to DOX
abrogated the hypertrophic response to
CSS. In conclusion, we established a
translationally relevant mouse model of
juvenile DOX-induced cardiotoxicity
that predisposes to adult-onset stressinduced adverse cardiac remodeling.
Psychosocial stress should be taken into
consideration in cardiovascular risk
stratification of DOX-treated childhood
cancer survivors.
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DEVELOPMENT AND VALIDATION OF RISK
PREDICTION MODELS FOR CORONARY HEART
DISEASE AND HEART FAILURE AFTER
TREATMENT FOR HODGKIN LYMPHOMA
Simone de Vries, Miriam L Haaksma, Katarzyna Jóźwiak, Michael Schaapveld, David C
Hodgson, Pieternella J Lugtenburg, Augustinus D G Krol, Eefke J Petersen, Dick Johan van
Spronsen, Sameera Ahmed, Michael Hauptmann, Berthe M P Aleman, Flora E van Leeuwen

J Clin Oncol; doi: 10.1200/JCO.21.02613

PURPOSE
Previous efforts to predict absolute risk of
treatment-related cardiovascular diseases
(CVDs) have mostly focused on childhood
cancer survivors. We aimed to develop
prediction models for risk of coronary heart
disease (CHD) and heart failure (HF) for
survivors of adolescent/adult Hodgkin
lymphoma (HL).
METHODS
For model development, we used a
multicenter cohort including 1,433 5-year HL
survivors treated between 1965 and 2000
and age 18-50 years at HL diagnosis, with
complete data on administered
chemotherapy regimens, radiotherapy
volumes and doses, and cardiovascular
follow-up. Using cause-specific hazard
models, covariate-adjusted cumulative
incidences for CHD and HF were estimated
in the presence of competing risks of death
because of other causes than CHD and HF.
Age at HL diagnosis, sex, smoking status,
radiotherapy, and anthracycline treatment
were included as predictors. External
validation for the CHD model was performed
using a Canadian cohort of 708 HL survivors
treated between 1988 and 2004 and age 1850 years at HL diagnosis.

RESULTS
After a median follow-up of 24 years, 341
survivors had developed CHD and 102 had
HF. We were able to predict CHD and HF
risk at 20 and 30 years after treatment with
moderate to good overall calibration and
moderate discrimination (areas under the
curve: 0.68-0.74), which was confirmed by
external validation for the CHD model (areas
under the curve: 0.73-0.74). On the basis of
our model including prescribed mediastinal
radiation dose, 30-year risks ranged from
4% to 78% for CHD and 3% to 46% for HF,
depending on risk factors.
CONCLUSION
We developed and validated prediction
models for CHD and HF with good overall
calibration and moderate discrimination.
These models can be used to identify HL
survivors who might benefit from targeted
screening for CVD and early treatment for
CVD risk factors.
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HEALTHY LIFESTYLES IN CHILDHOOD CANCER
SURVIVORS IN SOUTH KOREA: A COMPARISON
BETWEEN REPORTS FROM CHILDREN AND
THEIR PARENTS
Kyung-Ah Kang, Shin-Jeong Kim, Inhye Song

Child Health Nurs Res; doi: 10.4094/chnr.2022.28.3.208

PURPOSE
This study investigated childhood
cancer survivors' behavior related to a
healthy lifestyle during their survival
period by comparing reports between
childhood cancer survivors and their
parents.
METHODS
In this comparative descriptive study, a
survey was conducted with a 33-item
questionnaire and one open-ended
question about areas for improvement.
The participants comprised 69
childhood cancer survivors and 69 of
their parents, for a total of 138.
RESULTS
The total mean healthy lifestyle score,
on a 4-point Likert scale, reported by
childhood cancer survivors was 2.97,
while that reported by their parents was
3.03. No significant differences in
children's healthy lifestyles were found
between childhood cancer survivors' and
their parents' reports (t=0.86, p=.390).

For the open-ended question, the main
keywords based on the results of degree
and eigenvector centrality were
"exercise", "unbalanced diet", and "food".
These keywords were present in both
the children's and parents' responses.
CONCLUSION
Obtaining information on childhood
cancer survivors' healthy lifestyles based
on reports from themselves and their
parents provides meaningful insights
into the improvement of health care
management. The results of this study
may be used to develop and plan healthy
lifestyle standards to meet childhood
cancer survivors' needs.
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COMPARISON OF PSYCHOLOGICAL QUALITY
OF LIFE BETWEEN LONG-TERM SURVIVORS OF
CHILDHOOD CANCER AND THEIR FAMILIES
Yuki Shinohara, Tappei Morino, Kanako Shimoura, Qian Niu, Kohei Mukaiyama, Changyu
Chen, Natsuki Matsumura, Hiroki Shimizu, Ami Tabata, Akiko Hanai, Momoko NagaiTanima, Masahiro Ogawa, Toshihiro Kato, Hitoshi Tanimukai, Mari Matsuoka, Souichi
Adachi, Junko Takita, Tadao Tsuboyama, Tomoki Aoyama

J Adolesc Young Adult Oncol; doi: 10.1089/jayao.2021.0217

PURPOSE
Although treatment outcomes for
childhood cancer have improved in
recent years, some patients continue to
experience physical symptoms and
psychological stress several years after
the end of treatment. This study aimed
to examine the correlation between the
quality-of-life (QOL) scores of childhood
cancer survivors (CCSs) aged 18-39 and
(1) their families and (2) the time since
the end of treatment.
METHODS
Measuring the QOL of CCSs attending
the long-term follow-up (LTFU) and
those of their families. The Short-Form
Health Survey (SF-36) was used for CCSs
and the Caregiver Quality of Life IndexCancer (CQOLC) for their families.
Spearman's rank correlation analyses
were used to examine the relationship
between the CCSs' and their families'
QOL and the time since the end of
treatment.

RESULTS
Twenty-nine CCSs (mean age, 24.2 years;
mean the time since the end of
treatment, 13.9 years), each paired with
one family member, were included. Time
since the end of treatment was
positively correlated with the CCSs' QOL
on the physical component score (ρ =
0.42, p = 0.03) and negatively correlated
with mental health (MH) (ρ = -0.50, p =
0.01), a subscale of the mental
component score (MCS). Furthermore,
the CCSs' QOL on the MCS was
positively correlated with their families'
QOL scores (ρ = 0.58, p < 0.01).
CONCLUSION
Psychological stress may persist in CCSs
long after treatment, even when physical
symptoms improve. Therefore, it is
necessary to establish a comprehensive
support system for the LTFU of CCSs,
including MH care and QOL monitoring
for patients and their families.
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DEVELOPMENT AND VALIDATION OF MODELS
TO PREDICT POOR HEALTH-RELATED
QUALITY OF LIFE AMONG ADULT SURVIVORS
OF CHILDHOOD CANCER
Fiona Schulte, Yan Chen, Yutaka Yasui, Maritza E Ruiz, Wendy Leisenring, Todd M Gibson,
Paul C Nathan, Kevin C Oeffinger, Melissa M Hudson, Gregory T Armstrong, Leslie L
Robison, Kevin R Krull, I-Chan Huang

JAMA Netw Open; doi: 10.1001/jamanetworkopen.2022.27225
IMPORTANCE
Risk prediction models are important to
identify survivors of childhood cancer who
are at risk of experiencing poor healthrelated quality of life (HRQOL) as they age.
OBJECTIVE
To develop and validate prediction models
for a decline in HRQOL among adult
survivors of childhood cancer.
DESIGN, SETTINGS, AND PARTICIPANTS
This prognostic study included 4755 adults
from the Childhood Cancer Survivor Study
(CCSS) diagnosed between January 5, 1970,
and December 31, 1986, who completed
baseline (time 0 [November 3, 1992, to
August 28, 2003]) and 2 follow-up (time 1
[February 12, 2002, to May 21, 2005] and
time 2 [January 6, 2014, to November 30,
2016]) surveys. Data were analyzed from
June 19, 2019, to February 2, 2022.
EXPOSURES
Sociodemographic, lifestyle, and emotional
factors, and chronic health conditions
(CHCs) were assessed at time 0 and time 1,
and neurocognitive factors were assessed at
time 1 to predict HRQOL at time 2 and a
decline in HRQOL between time 1 and time 2.
Impaired health states were defined as CHC
grades 2 to 4 using the modified Common
Terminology Criteria for Adverse Events,
version 4.03, and mental and neurocognitive
status as 1 SD or more below reference
levels.

MAIN OUTCOMES AND MEASURES
Health-related quality of life was
operationalized using the Medical Outcomes
Study 36-Item Short Form Health Survey
Physical (PCS) and Mental (MCS) Component
Summary and classified by optimal (≥40) or
suboptimal (<40) at each point (main
outcome). A decline in HRQOL was defined
as a change from optimal to suboptimal
between time 1 and time 2. Multivariable
logistic regression identified factors
associated with HRQOL decline. The cohort
was randomly split into training (80%) and
test (20%) data sets for model development
and validation; the area under the receiver
operating characteristic curve was used to
evaluate prediction performance.
RESULTS
A total of 4755 adults (mean [SD] age at time
0, 24.3 [7.6] years; 2623 [55.2%] women)
were included in the analysis. Between time
1 and time 2, 285 of 3294 survivors (8.7%)
had declining PCS and 278 of 3294 (8.4%) had
declining MCS. Risk factors associated with
PCS decline included female sex (odds ratio
[OR], 1.67 [95% CI, 1.25-2.24]), family income
less than $20 000 vs $80 000 or more (OR,
2.00 [95% CI, 1.21-3.30]), presence of CHCs
(OR for neurological, 2.16 [95% CI, 1.51-3.10];
OR for endocrine, 2.25 [95% CI, 1.44-3.52];
TO BE CONTINUED ON NEXT PAGE
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OR for gastrointestinal tract, 1.89 [95%
CI, 1.32-2.69]; OR for respiratory, 1.66
[95% CI, 1.06-2.59]; OR for
cardiovascular, 1.53 [95% CI, 1.14-2.06]),
and depression (OR, 1.79 [95% CI, 1.202.67]). Risk factors associated with MCS
decline included unemployment vs fulltime employment (OR, 1.68; [95% CI,
1.19-2.38]), current vs never cigarette
smoking (OR, 2.03 [95% CI, 1.37-3.00]),
depression (OR, 4.29 [95% CI, 2.447.55]), somatization (OR, 1.63 [95% CI,
1.05-2.53]), impaired task efficiency (OR,
1.90 [95% CI, 1.34-2.68]), and impaired
organization (OR, 1.67 [95% CI, 1.122.48]). The areas under the receiver
operating characteristic curve for the
test models were 0.74 (95% CI, 0.67-0.81)
for declining PCS and 0.68 (95% CI,
0.60-0.75) for declining MCS.

CONCLUSIONS AND RELEVANCE
In this prognostic study of adult
survivors of childhood cancer who
experienced declining HRQOL, CHCs
were associated with a decline in
physical HRQOL, whereas current
smoking and emotional and
neurocognitive impairment were
associated with a decline in mental
HRQOL. These findings suggest that
interventions targeting modifiable risk
factors are needed to prevent poor
HRQOL in this population.
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A DIGITAL EDUCATIONAL INTERVENTION
WITH WEARABLE ACTIVITY TRACKERS TO
SUPPORT HEALTH BEHAVIORS AMONG
CHILDHOOD CANCER SURVIVORS: PILOT
FEASIBILITY AND ACCEPTABILITY STUDY
Lauren Ha, Claire E Wakefield, David Mizrahi, Claudio Diaz, Richard J Cohn, Christina
Signorelli, Kalina Yacef, David Simar

JMIR Cancer; doi: 10.2196/38367

BACKGROUND
Childhood cancer survivors are at increased
risk of cardiometabolic complications that
are exacerbated by poor health behaviors.
Critically, many survivors do not meet
physical activity guidelines.
OBJECTIVE
The primary aim was to evaluate the
feasibility and acceptability of iBounce, a
digital health intervention for educating and
engaging survivors in physical activity. Our
secondary aims were to assess the change in
survivors' physical activity levels and
behaviors, aerobic fitness, and healthrelated quality of life (HRQoL) after
participating in the iBounce program.
METHODS
We recruited survivors aged 8 to 13 years
who were ≥12 months post cancer treatment
completion. The app-based program
involved 10 educational modules, goal
setting, and home-based physical activities
monitored using an activity tracker. We
assessed objective physical activity levels
and behaviors using cluster analysis, aerobic
fitness, and HRQoL at baseline and after the
intervention (week 12). Parents were trained
to reassess aerobic fitness at home at
follow-up (week 24).

RESULTS
In total, 30 participants opted in, of whom
27 (90%) completed baseline assessments,
and 23 (77%) commenced iBounce. Our optin rate was 59% (30/51), and most (19/23,
83%) of the survivors completed the
intervention. More than half (13/23, 57%) of
the survivors completed all 10 modules
(median 10, IQR 4-10). We achieved a high
retention rate (19/27, 70%) and activity
tracker compliance (15/19, 79%), and there
were no intervention-related adverse
events. Survivors reported high satisfaction
with iBounce (median enjoyment score 75%;
ease-of-use score 86%), but lower
satisfaction with the activity tracker (median
enjoyment score 60%). Parents reported the
program activities to be acceptable (median
score 70%), and their overall satisfaction
was 60%, potentially because of
technological difficulties that resulted in the
program becoming disjointed. We did not
observe any significant changes in physical
activity levels or HRQoL at week 12.
TO BE CONTINUED ON NEXT PAGE
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Our subgroup analysis for changes in
physical activity behaviors in
participants (n=11) revealed five cluster
groups: most active, active, moderately
active, occasionally active, and least
active. Of these 11 survivors, 3 (27%)
moved to a more active cluster group,
highlighting their engagement in more
frequent and sustained bouts of
moderate-to-vigorous physical activity;
6 (56%) stayed in the same cluster; and 2
(18%) moved to a less active cluster. The
survivors' mean aerobic fitness
percentiles increased after completing
iBounce (change +17, 95% CI 1.7-32.1;
P=.03) but not at follow-up (P=.39).

CONCLUSIONS
We demonstrated iBounce to be feasible
for delivery and acceptable among
survivors, despite some technical
difficulties. The distance-delivered
format provides an opportunity to
engage survivors in physical activity at
home and may address barriers to care,
particularly for regional or remote
families. We will use these pilot findings
to evaluate an updated version of
iBounce.
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CONSENSUS RECOMMENDATIONS FOR
MANAGING CHILDHOOD CANCER SURVIVORS
AT RISK FOR STROKE AFTER CRANIAL
IRRADIATION: A DELPHI STUDY
Lisa B Kenney, Bethany L Ames, Mary S Huang, Torunn Yock, Daniel C Bowers, Larissa
Nekhlyudov, David Williams, Melissa M Hudson, Nicole J Ullrich

Neurology; doi: 10.1212/WNL.0000000000201014
BACKGROUND AND OBJECTIVES
There is insufficient evidence to support
stroke prevention guidelines for childhood
cancer survivors (CCS) treated with cranial
irradiation for central nervous system (CNS)
tumors or other childhood cancers involving
the CNS. We used a systematic consensusbuilding methodology to develop expert
recommendations and define areas of
controversy in managing asymptomatic CCS
at risk for stroke.
METHODS
A Delphi process was used to query a multispecialty panel of 45 physicians from
US/Canada, with expertise in CCS, about
their stroke screening and management
practices (imaging, referrals, laboratory
testing, and medications). Three iterative
rounds of anonymous, scenario-based
questionnaires, building on panelists'
aggregate responses, were used to reach
consensus (≥ 90% agreement), agreement
(89-70% agree), or to understand rationale
for disagreement (< 70% agree).
RESULTS
All 45 physicians participated in first two
rounds and 44 in the third. Panelists reached
consensus on indications for referral to
neurology and laboratory screening for
modifiable cerebral vascular disease (CVD)
risk factors in most scenarios. Panelists
agree that aspirin therapy is not
recommended in the scenario of normal
neuroimaging (86% agree).

Decisions about aspirin therapy in scenarios
with abnormal neuroimaging were deferred
to specialists; almost all agree with not using
aspirin for cavernomas with no evidence for
prior hemorrhage (93%) and using aspirin
for both large vessel CVD (93%) and small
vessel CVD with evidence of prior stroke
(86%). Clinical decisions that remain
controversial (less than 70% agreement)
include neuroimaging to screen
asymptomatic CCS for CVD, referral to
neurology for cavernomas, aspirin use in the
setting of cavernomas with prior
hemorrhage or with evidence for small
vessel CVD and no prior stroke, and
indications for statins. Overall, pediatric
neurologists/neuro-oncologists and
radiation oncologists were more likely to
advocate for screening and interventions.
DISCUSSION
Despite lack of evidence to guide
management of CCS at risk for stroke,
expert recommendations and rationale
developed by consensus-methodology are
helpful to support clinical decision making.
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CHILDHOOD CANCER SURVIVORS' ADHERENCE
TO HEALTHCARE RECOMMENDATIONS MADE
THROUGH A DISTANCE-DELIVERED
SURVIVORSHIP PROGRAM
Joseph Elliot Alchin, Christina Signorelli, Jordana Kathleen McLoone, Claire Elizabeth
Wakefield, Joanna Elizabeth Fardell, Karen Johnston, Richard J Cohn

J Multidiscip Healthc; doi: 10.2147/JMDH.S363653

PURPOSE
Ongoing survivorship care allows childhood
cancer survivors the opportunity to address
treatment-related health problems and
improve their quality of life. However, many
survivors do not adhere to their healthcare
professionals' recommendations and the
factors supporting their adherence remain
unclear.
PATIENTS AND METHODS
Long-term childhood cancer survivors
completed the "Re-engage" program, which
assessed survivors' heath needs and
provided individualised recommendations
for health interventions and surveillance
developed by an expert multi-disciplinary
team (MDT). We measured survivors' recall
of, and adherence to, their individualised
healthcare recommendations at one and six
months post-intervention. We conducted a
series of univariate negative binomial
regressions to investigate factors associated
with the total number of recommendations
that were correctly recalled and adhered to.

RESULTS
We analysed the data of 25 childhood cancer
survivors who participated in Re-engage
(mean age = 31.9 years). On average,
survivors were provided with 6.6
recommendations (range = 1-11). Survivors
accurately recalled receiving 3.0
recommendations at one month postintervention and 1.9 at six months. Survivors
had adhered to an average of 1.3
recommendations by six-month follow-up.
In total, 56% of participants reported that
they did not adhere to any
recommendations. By six-month follow-up,
greater adherence to MDT recommendations
was associated with having a history of a
second cancer (B = 1.391; 95% confidence
interval [CI], 0.686 to 2.097; p < 0.001) and
reporting a greater level of worry about late
effects (B = 1.381; 95% CI, 0.494 to 2.269; p =
0.002).
CONCLUSION
Survivors reported sub-optimal levels of
adherence and demonstrated limited recall
of their healthcare recommendations.
Effective communication of
recommendations and clear discussion of
barriers limiting adherence, coupled with
late effects education, may be critical to
ensure that survivors engage with their
recommendations, to improve their quality
of life and health outcomes.
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GENOME-WIDE ASSOCIATION STUDY OF
POSTTRAUMATIC STRESS DISORDER AMONG
CHILDHOOD CANCER SURVIVORS: RESULTS
FROM THE CHILDHOOD CANCER SURVIVOR
STUDY AND THE ST. JUDE LIFETIME COHORT
Donghao Lu, Yadav Sapkota, Unnur A Valdimarsdóttir, Karestan C Koenen, Nan Li, Wendy
M Leisenring, Todd Gibson, Carmen L Wilson, Leslie L Robison, Melissa M Hudson,
Gregory T Armstrong, Kevin R Krull, Yutaka Yasui, Smita Bhatia, Christopher J Recklitis
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ABSTRACT
Genetic influence shapes who develops
posttraumatic stress disorder (PTSD)
after traumatic events. However, the
genetic variants identified for PTSD may
in fact be associated with traumatic
exposures (e.g., interpersonal violence),
which appear heritable as well.
Childhood cancer survivors (CCS) are at
risk for PTSD, but genetic influences
affecting cancer are unlikely to overlap
with those affecting PTSD. This offers a
unique opportunity to identify variants
specific to PTSD risk. In a genome-wide
association study (GWAS), 3984 5-year
survivors of childhood cancer of
European-ancestry from the Childhood
Cancer Survivor Study (CCSS) were
evaluated for discovery and 1467
survivors from the St. Jude Lifetime
(SJLIFE) cohort for replication.
Childhood cancer-related PTSD
symptoms were assessed using the
Posttraumatic Stress Diagnostic Scale in
CCSS.

GWAS was performed in CCSS using
logistic regression and lead markers
were replicated/meta-analyzed using
SJLIFE. Cross-associations of identified
loci were examined between CCS and
the general population. PTSD criteria
were met for 671 participants in CCSS
and 161 in SJLIFE. Locus 10q26.3 was
significantly associated with PTSD
(rs34713356, functionally mapped to
ECHS1, P = 1.36 × 10^-8, OR 1.57), and
was replicated in SJLIFE (P = 0.047, OR
1.37). Variants in locus 6q24.3-q25.1
reached marginal significance
(rs9390543, SASH1, P = 3.56 × 10^-6, OR
0.75) in CCSS and significance when
meta-analyzing with SJLIFE (P = 2.02 ×
10^-8, OR 0.75). Both loci were
exclusively associated with PTSD in CCS
rather than PTSD/stress-related
disorders in general population (P-forheterogeneity < 5 × 10^-6). Our CCS
findings support the role of genetic
variation in PTSD development and may
provide implications for understanding
PTSD heterogeneity.
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ADAPTATION OF THE PATIENT REPORTED
OUTCOME MEASUREMENT INFORMATION
SYSTEM (PROMIS) TOOL FOR CHILDHOOD
CANCER IN INDIA: A QUALITATIVE STUDY
Archana Sasi, Shuvadeep Ganguly, Shubhangi Sharma, Ritika Singh, Vasudha Verma,
Reema Bisht, Devanshi Kalra, Sujata Satapathy, Sameer Bakhshi
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BACKGROUND
To fill the gap in patient-reported
outcome (PRO) assessment in children
with cancer in India, we planned to
adapt domains from the HealthMeasures
Patient Reported Outcomes
Measurement Information System
(PROMIS) tool. This study attempted to
identify and pool outcomes relevant to
children with cancer and their
caregivers in Northern India.
METHODS
The study was qualitative and conducted
through focussed group discussions
(FGDs) and in-depth interviews of
children with cancer and their
caregivers. Content analysis of
transcripts from the sessions was done.
The collected themes were collated with
existing item banks of the PROMIS tool
and new concepts unique to our
population were compiled.

RESULTS
A set of three FGDs and 14 interviews
each for children and their caregivers
were conducted. Following content
analysis, 121 themes were identified
including 10 new concepts. Themes
pertaining to the physical domain were
cited most. The theme distribution
across the three domains was similar
among children and caregivers. In the
survivor cohort, the relative frequency
of mention of psychological and social
themes was higher compared to the
whole cohort. Themes pertaining to
mobility, cognitive dysfunction and peer
relationships were more common among
survivors.
CONCLUSIONS
This qualitative study in children with
cancer and their caregivers in India has
facilitated a better understanding of the
issues pertaining to cancer care that are
of most importance to its stake holders.
The themes collected may be used to
formulate a PRO tool uniquely tailored
for use in this population.
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PROSPECTIVE EVALUATION OF KIDNEY
FUNCTION IN LONG-TERM SURVIVORS OF
PEDIATRIC CNS TUMORS
Natalia Stepien, Viktoria Handler, Johannes Gojo, Amedeo A Azizi, Lisa Mayr, Chryssa
Grylli, Daniela Schwarz, Monika Chocholous, Irene Slavc, Michael Boehm, Andreas Peyrl

Curr Oncol; doi: 10.3390/curroncol29080421

PURPOSE
Numerous acute effects of
chemotherapeutics on kidney function
are well described. However, data on the
long-term effects of chemotherapy in
the growing population of childhood
central nervous system (CNS) tumor
survivors is limited. We aimed to
evaluate the kidney function of a cohort
of long-term CNS tumor survivors
treated with different standard
chemotherapeutic regimens.
METHODS
Patients treated for a CNS tumor were
prospectively evaluated up to 12 years
after completion of their therapy.
Examination of kidney function was
performed during routine follow-up
visits. Blood pressure and blood and
urine parameters were analyzed for
kidney function evaluation. Glomerular
function was assessed by calculating the
estimated glomerular filtration rate
(eGFR), tubular functions were analyzed
by measuring serum electrolytes,
bicarbonate and phosphate
reabsorption, and proteinuria was
assessed by calculating the
protein/creatinine ratio and phosphate
reabsorption.

RESULTS
None of the 65 patients evaluated
suffered from clinically relevant kidney
impairment (eGFR < 90 mL/min/L, 73
m²). There was no association between
chemotherapy dose and eGFR. Only two
patients showed mild signs of
tubulopathy and 11 patients were
diagnosed with elevated blood pressure.
CONCLUSION
With adequate supportive measures,
such as sufficient hydration according to
chemotherapy protocol guidelines, as
well as avoidance or close monitoring of
additional nephrotoxic medication,
impaired kidney function is rare in CNS
tumor survivors treated with standard
chemotherapy. Nonetheless, long-term
follow-up is essential for early detection
of mild impairment of kidney function.
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THE USE OF ASSISTED REPRODUCTIVE
TECHNOLOGY BY EUROPEAN CHILDHOOD
CANCER SURVIVORS
Anja Borgmann-Staudt, Simon Michael, Greta Sommerhaeuser, Marta-Julia FernándezGonzález, Lucía Alacán Friedrich, Stephanie Klco-Brosius, Tomas Kepak, Jarmila Kruseova,
Gisela Michel, Anna Panasiuk, Sandrin Schmidt, Laura Lotz, Magdalena Balcerek
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ABSTRACT
CCS often wish to have biological
children yet harbour concerns about
fertility impairment, pregnancy risks and
the general health risks of prospective
offspring. To clarify these concerns,
health outcomes in survivor offspring
born following ART (n = 74, 4.5%) or
after spontaneous conception (n = 1585)
were assessed in our European offspring
study by descriptive and bivariate
analysis. Outcomes were compared to a
sibling offspring cohort (n = 387) in a 4:1
matched-pair analysis (n = 1681). (i)
Survivors were more likely to employ
ART than their siblings (4.5% vs. 3.7%, p
= 0.501). Successful pregnancies were
achieved after a median of one cycle
with, most commonly, intracytoplasmic
sperm injection (ICSI) using noncryopreserved oocytes/sperm.

(ii) Multiple-sibling births (p < 0.001,
29.7% vs. 2.5%), low birth weight (p <
0.001; OR = 3.035, 95%-CI = 1.615–5.706),
and preterm birth (p < 0.001; OR = 2.499,
95%-CI = 1.401–4.459) occurred
significantly more often in survivor
offspring following ART utilisation than
in spontaneously conceived children.
ART did not increase the prevalence of
childhood cancer, congenital
malformations or heart defects. (iii)
These outcomes had similar prevalences
in the sibling population. In our
explorative study, we could not detect
an influence on health outcomes when
known confounders, such as multiple
births, were taken into account.
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CAN WE COMPARE THE HEALTH-RELATED
QUALITY OF LIFE OF CHILDHOOD CANCER
SURVIVORS FOLLOWING PHOTON AND
PROTON RADIATION THERAPY? A SYSTEMATIC
REVIEW
Mikaela Doig, Eva Bezak, Nayana Parange, Peter Gorayski, Victoria Bedford, Michala Short

Cancers (Basel); doi: 10.3390/cancers14163937

ABSTRACT
Paediatric cancer patients have a risk of
late side effects after curative
treatment. Proton radiation therapy
(PRT) has the potential to reduce the
incidence and severity of toxicities
produced by conventional photon
radiation therapy (XRT), which may
improve the health-related quality of life
(HRQoL) in children. This systematic
review aimed to identify the evidence of
HRQoL outcomes in childhood cancer
survivors following XRT and PRT.
Medline, Embase, and Scopus were
systematically searched. Thirty studies
were analysed, which described
outcomes of 1986 childhood cancer
survivors. Most studies (n = 24)
described outcomes for children with a
central nervous system (CNS) tumour,
four studies reported outcomes for
children with a non-CNS tumour, and
two studies combined CNS and non-CNS
diagnoses within a single cohort.

No studies analysed routine HRQoL
collection during paediatric radiation
oncology clinical practice. There is
insufficient quality evidence to compare
HRQoL outcomes between XRT and PRT.
Therefore, the current state of the
literature does not conclude that PRT
produces superior HRQoL outcomes for
childhood cancer survivors.
Standardised clinical implementation of
HRQoL assessment using patientreported outcomes is recommended to
contribute to improvements in clinical
care whilst assisting the progression of
knowledge comparing XRT and PRT.
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WORK PLACEMENT AND JOB SATISFACTION IN
LONG-TERM CHILDHOOD CANCER SURVIVORS:
THE IMPACT OF LATE EFFECTS
Margherita Dionisi-Vici, Alessandro Godono, Anna Castiglione, Filippo Gatti, Nicoletta
Fortunati, Marco Clari, Alessio Conti, Giulia Zucchetti, Eleonora Biasin, Antonella Varetto,
Enrico Pira, Franca Fagioli, Enrico Brignardello, Francesco Felicetti

Cancers (Basel); doi: 10.3390/cancers14163984

ABSTRACT
Late effects of cancer and its treatments
during childhood or adolescence can
impact work placement and increase the
risk of unemployment. The aim of this
study is to describe the work placement
and the perceived job and economic
satisfaction of long-term childhood
cancer survivors (CCS). Jobs have been
categorized according to the
International Standard Classification of
Occupations version 08 (ISCO-08), and
satisfaction has been evaluated through
the Satisfaction Profile (SAT-P). Out of
240 CCS (female = 98) included: 53 were
students, 46 were unemployed and 141
were employed. Within unemployed
survivors, 89.13% were affected by late
effects (n = 41).

The presence of at least one severe late
effect was significantly associated with
the probability of unemployment (OR
3.21; 95% CI 1.13-9.12, p &lt; 0.050), and
having any late effect was inversely
related to the level of satisfaction of the
financial situation of unemployed CCS (b
-35.47; 95% CI -59.19, -11.74, p = 0.004).
Our results showed that being a survivor
with severe comorbidities has a
significantly negative impact on
occupation and worsens the perception
of satisfaction of economic situations.
Routinary follow-up care of CCS should
include the surveillance of
socioeconomic development and provide
interventions, helping them to reach
jobs suitable for their health.
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ABSTRACT
Late effects of cancer and its treatments
during childhood or adolescence can
impact work placement and increase the
risk of unemployment. The aim of this
study is to describe the work placement
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satisfaction of long-term childhood
cancer survivors (CCS). Jobs have been
categorized according to the
International Standard Classification of
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the probability of unemployment (OR
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related to the level of satisfaction of the
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jobs suitable for their health.
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-35.47; 95% CI -59.19, -11.74, p = 0.004).
Our results showed that being a survivor
with severe comorbidities has a
significantly negative impact on
occupation and worsens the perception
of satisfaction of economic situations.
Routinary follow-up care of CCS should
include the surveillance of
socioeconomic development and provide
interventions, helping them to reach
jobs suitable for their health.

102 | CHILDHOOD CANCER LATE EFFECTS PUBLICATIONS

THE ROLE OF NUTRITION IN PRIMARY AND
SECONDARY PREVENTION OF
CARDIOVASCULAR DAMAGE IN CHILDHOOD
CANCER SURVIVORS
Fiorentina Guida, Riccardo Masetti, Laura Andreozzi, Daniele Zama, Marianna Fabi,
Matteo Meli, Arcangelo Prete, Marcello Lanari
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ABSTRACT
Innovative therapeutic strategies in
childhood cancer led to a significant
reduction in cancer-related mortality.
Cancer survivors are a growing fragile
population, at risk of long-term side
effects of cancer treatments, thus
requiring customized clinical attention.
Antineoplastic drugs have a wide
toxicity profile that can limit their
clinical usage and spoil patients' life,
even years after the end of treatment.
The cardiovascular system is a wellknown target of antineoplastic
treatments, including anthracyclines,
chest radiotherapy and new molecules,
such as tyrosine kinase inhibitors. We
investigated nutritional changes in
children with cancer from the diagnosis
to the end of treatment and dietary
habits in cancer survivors.

At diagnosis, children with cancer may
present variable degrees of malnutrition,
potentially affecting drug tolerability
and prognosis. During cancer treatment,
the usage of corticosteroids can lead to
rapid weight gain, exposing children to
overweight and obesity. Moreover,
dietary habits and lifestyle often
dramatically change in cancer survivors,
who acquire sedentary behavior and
weak adherence to dietary guidelines.
Furthermore, we speculated on the role
of nutrition in the primary prevention of
cardiac damage, investigating the
potential cardioprotective role of dietderived compounds with antioxidative
properties. Finally, we summarized
practical advice to improve the dietary
habits of cancer survivors and their
families.
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HYPERTENSION IN CANCER SURVIVORS: A
REVIEW OF THE LITERATURE AND SUGGESTED
APPROACH TO DIAGNOSIS AND TREATMENT
David Chuquin, Antonio Abbate, Wendy Bottinor
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BACKGROUND
Cardiovascular disease (CVD) is a leading
cause of morbidity and mortality among
cancer survivors. Hypertension, which is
common among cancer survivors with a
prevalence of greater than 70% by age 50,
potentiates the risk for CVD in a more than
additive fashion. For example, childhood
cancer survivors who develop hypertension
may have up to a twelve times higher risk for
heart failure than survivors who remain
normotensive. Studies have shown that mild
valvular disease (28% incidence),
cardiomyopathy (7.4%), arrhythmias (4.6%),
and coronary artery disease (3.8%) are
amongst the most common CVD in childhood
cancer survivors. Amongst adolescent and
young adult cancer survivors the most
common reasons for cardiovascular-related
hospital admission are venous / lymphatic
disease (absolute excess risk 19%),
cardiomyopathy and arrhythmia (15%),
hypertension (13%), and ischemic heart
disease (12%). Additionally, cancer therapies
can increase the risk for both hypertension
and CVD. Therefore, early detection and
treatment of hypertension is essential to
reducing cardiovascular morbidity and
mortality among survivors.
METHODS
We present a literature review, which
identified over 20 clinical trials, systemic
reviews, and meta-analyses (13 clinical trials,
8 systemic reviews or meta-analyses) by
searching PubMed, Google Scholar, and the
Cochrane Library for relevant articles
addressing hypertension in cancer survivors.

RESULTS
While our understanding of the complex
relationship between cancer therapies and
CVD has grown significantly over the past
two decades, there remains several gaps in
knowledge when specifically addressing CVD
in the survivor population. This review
provides an up-to-date survivor-centered
approach to the screening and treatment of
hypertension, which considers survivor
specific cardiovascular risk, applies
guideline directed therapies when
appropriate, screens for survivor specific
factors that may influence antihypertensive
medication selection, and lastly considers
the prohypertensive mechanisms of
antineoplastic agents as a potential target
for antihypertensive medications.
CONCLUSIONS
Screening for and treating hypertension
among survivors can promote cardiovascular
health in this vulnerable population.
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FEASIBILITY OF A REGISTRY FOR
STANDARDIZED ASSESSMENT OF LONG-TERM
AND LATE-ONSET HEALTH EVENTS IN
SURVIVORS OF CHILDHOOD AND ADOLESCENT
CANCER
Maria Otth, Daniel Drozdov, Katrin Scheinemann

Sci Rep; doi: 10.1038/s41598-022-18962-7

ABSTRACT
Childhood and adolescent cancer
survivors are at risk for chronic medical
conditions. Longitudinal studies help to
understand their development and
course. We hypothesize that collecting
follow-up data according to the
modified CTCAE criteria and embedded
in regular care, is feasible and results in
a rich database. We recruited 50 Swiss
survivors treated at our institution
between 1992 and 2015, who completed
their treatment and are still alive.
Information on cancer diagnosis,
treatment, and medical conditions from
follow-up visits, graded according to the
modified CTCAE criteria, were added in
the database. We described the cohort,
assessed the prevalence of medical
conditions at the most recent visits and
the time needed for data entry.

Survivors had a median age of 10 years
at diagnosis with 16 years of follow-up.
94% of survivors suffered from at least
one medical condition. We registered 25
grade 3 or 4 conditions in 18 survivors.
The time needed for data entry at
enrollment was < 60 min in most
survivors and much less for follow-up
visits. Standardized assessment of
medical conditions is feasible during
regular clinical care. The database
provides longitudinal real-time data to
be used for clinical care, survivor
education and research.
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THE GAP BETWEEN EXPECTATIONS AND
REALITY: A QUALITATIVE STUDY OF
PSYCHOSOCIAL CHALLENGES OF YOUNG
CHILDHOOD CANCER SURVIVORS FROM THE
PACCS STUDY
Marie Hamilton Larsen, Kjerstin Enger Hansson, Elna Hamilton Larsen, Martin Kaj Fridh,
Natasha Nybro Petersen, Anneli Victoria Mellblom, Ellen Ruud, Hanne Baekgaard Larsen,
Hanne Cathrine Lie

Eur J Cancer (Engl.); doi: 10.1111/ecc.13696

OBJECTIVE
In this sub-study from the 'PACCS'
study, we explored the psychosocial
experiences of children and adolescents
in everyday life post-cancer treatment
and the possible factors that can
moderate these experiences.
METHODS
This is a qualitative explorative study
using semi-structured interviews with
43 childhood cancer survivors between
the ages of nine and 18 from Norway and
Denmark. We conducted a secondary
thematic analysis using Malterud's
systematic text condensation.

The second main theme, 'Managing the
gap', comprised three subthemes: (1)
information and knowledge, (2)
adjustments and adaptions and (3) social
support and openness. The findings
reveal that the psychosocial challenges
resulted from the remaining ability
gap(s). Measures such as tailored
information, school adjustments and
social support were potential dynamic
factors affecting the gap(s) positively or
negatively. Psychosocial challenges
post-treatment are experiences of lack
of acceptance and understanding from
others.

RESULTS
Two main themes were identified: 'The
post-treatment gap between
expectations and reality' comprised two
subthemes: (1) lack of mastery and
feeling different and (2) lack of
understanding and acceptance.

CONCLUSION
To safeguard a positive transition back
to everyday life, health care providers
should support the survivors'
psychosocial care, including getting
back to school and re-entering social
interactions.
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CHRONIC CONDITIONS, LATE MORTALITY AND
HEALTH STATUS AFTER CHILDHOOD AML: A
CHILDHOOD CANCER SURVIVOR STUDY
REPORT
Lucie M Turcotte, Jillian A Whitton, Wendy M Leisenring, Rebecca Howell, Joseph P
Neglia, Rachel Phelan, Kevin C Oeffinger, Kirsten K Ness, William Guard Woods, E Anders
Kolb, Leslie L Robison, Gregory T Armstrong, Eric J Chow
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ABSTRACT
Five-year survival following childhood acute
myeloid leukemia (AML) has increased due to
improvements in treatment and supportive
care. The impact of these changes on longterm health outcomes is unknown. To
address this, cumulative incidence of late
mortality and grades 3-5 chronic health
conditions (CHCs) standardized mortality
ratios (SMR) were estimated among five-year
AML survivors from the Childhood Cancer
Survivor Study diagnosed 1970-1999.
Survivors were compared by treatment
group (hematopoietic cell transplantation
[HCT]; chemotherapy with cranial radiation
[chemo+CRT]; chemotherapy only [chemoonly]) and decade of diagnosis. Self-reported
health status was compared across
treatments, decade of diagnosis, and with
siblings. Among 856 survivors (median
diagnosis age 7.1 years; median age at last
follow-up 29.4 years) the 20-year late
mortality cumulative incidence was highest
after HCT (13.9%, 95%CI 10.0-17.8%;
chemo+CRT 7.6%, 95%CI 2.2-13.1%; chemoonly 5.1%, 95%CI 2.8-7.4%).

Mortality cumulative incidence decreased
for survivors of HCT diagnosed in the 1990s
(8.5%, 95%CI 4.1-12.8%) compared with the
1970s (38.9%, 95%CI 16.4-61.4%), as did
SMRs. Most survivors did not experience any
grade 3-5 CHC after 20 years (HCT, 45.8%;
chemo+CRT 23.7%; chemo-only 27.0%).
Furthermore, a temporal reduction in CHC
cumulative incidence was seen after HCT
(1970s, 76.1%; 1990s, 38.3%; p=0.02),
mirroring a reduction in total body
irradiation use. Self-reported health status
was good to excellent for 88.2% of survivors,
regardless of treatment; however, this was
lower than siblings (94.8%; p<0.0001).
Although HCT is associated with greater
long-term morbidity and mortality compared
with chemotherapy-based treatment, these
gaps have narrowed and all treatment
groups report favorable health status.
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DECLINES IN IQ SCORES AND COGNITIVE
DYSFUNCTIONS IN CHILDREN WITH ACUTE
LYMPHOCYTIC LEUKAEMIA TREATED WITH
CRANIAL IRRADIATION

A T Meadows, J Gordon, D J Massari, P Littman, J Fergusson, K Moss

Lancet 1981; doi: 10.1016/s0140-6736(81)91216-2

ABSTRACT
Intellectual and other
neuropsychological dysfunctions have
been observed in survivors of childhood
acute lymphocytic leukaemia (ALL). The
possible relationship of therapy to these
dysfunctions was investigated in a
prospective study of children with newly
diagnosed ALL seen at the Children's
Hospital of Philadelphia. They were
evaluated with standardised intelligence
tests during the first month of
treatment and periodically thereafter.
There were two therapy schedules--one
using standard drugs for induction and
maintenance, the other a more intensive
schedule. Central-nervous-system
prophylaxis (2400 rad cranial radiation
and six doses of intrathecal
methotrexate) was given to all.

Significant reductions were found in
overall IQ score for the majority of
children, younger patients being most
affected. More extensive testing of
surviving children, with and without
decline in IQ, all of whom were normal
on the first test, revealed patterns of
functional deficits and residual
strengths that could not be
characterised with IQ testing alone.
These deficits, which could affect
learning and academic performance,
were not seen in six children studied
years after receiving similar
chemotherapy that included intrathecal
and oral methotrexate but not cranial
irradiation.
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SOME THOUGHTS
Christian Müller

More than 80% of diagnosed cases of
childhood cancer occur in low-income
and middle-income countries with
survival rates about 20%. This compares
to 20% of cases in high-income
countries with a survival rate of 80%.

This issue of "Study Scan" is released in
September and September is Childhood
Cancer Awareness Month.
Cancer is the #1 cause of death in
disease among children. People should
be aware of that. Childhood cancer is
statiscally rare, but its consequences
are enormous.

Survival is one thing; on the other hand,
it is inextricably linked to the risk of
late effects. The majority of childhood
cancer survivors suffer from late effects
in the course of their lives, some of
which lead to considerable impairment
in everyday life. This should also be
pointed out in Childhood Cancer
Awareness Month.
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Did you know?

SOME GLOBAL FACTS
Globally 44% of
children with cancer
will die before
diagnosis

40,000 children are
on active treatment
at any given time

Every 3 minutes a
child is diagnosed
with cancer
worldwide

Globally, there will be an
estimated 13.7 million new
cases of childhood cancer
between 2020 & 2050

110 | LET'S MEET AT SIOP 2022

SEE YOU IN BARCELONA

111 | FINAL PAGE

IMPRINT
STUDY SCAN is a free, quarterly online magazine for everyone who is involved in care of
childhood cancer survivors or who is interested in childhood cancer survivorship. It is
published by the German childhood cancer late effects study group LESS – Late Effects
Surveillance System (Arbeitsgruppe Spätfolgen)
Twitter: @LESS_Study
MANAGING EDITOR: Prof. Dr. med. Thorsten Langer (University Medical Center SchleswigHolstein, Campus Lübeck, Clinic for Children and Adolescents, Pediatric Oncology &
Hematology). Thorsten.Langer@uksh.de
Concept, editing, and design by Christian Müller (EDITOR-IN-CHIEF)
mueller_christian@mein.gmx
Twitter: @Christian_CCRS
pictures: canva
We appreciate the distribution of our magazine by cancerPOINTE on website
www.cancerpointe.com and social media channels.

Notes and Suggestions are very welcome. If you like to receive STUDY SCAN by email just send
an email with your request to one of the email addresses mentioned above.

